
STUDY
SCAN

V O L  I I I  |  A U T U M N  2 0 2 1



CONTENTS

0 5 CHILDHOOD CANCER
LATE EFFECTS
PUBLICATIONS

Abstracts from scientific journals.

0 3 WELCOME

Prof. Dr. med. Thorsten Langer
Christian Müller

1 1 9 CLASSIC

Effects of Childhood Cancer on
Long-Term Survivors and Their
Families

1 2 0 UPDATE

News

1 2 5 IMPRINT

About this magazine



The third issue of our STUDY SCAN
magazine appears on your screens or is
printed out in front of you. It is also a
sign that three months have passed
again.

The publication activity of all of you on
childhood cancer survivorship continues
at a high level, as we have reached a
volume of more than 100 pages also with
this issue.

September is Childhood Cancer
Awareness Month and that's why we've
included some special pages in this
issue. Among other things, we have
compiled some facts that perhaps not
everyone is aware of yet, but which show
how important it is to care for children
with cancer. When talking to friends,
family or interested members of the
public, such data is definitely important. 

We would like to thank all those who
have subscribed to our email
distribution list. If you are interested,
you can read in the imprint how to be
added to this distribution list. We thank
POINTE for the possibility to download
our magazine on their homepage.

Any comments about our magazine are
always welcome. Please have a look at
the imprint on last page for contact
details.

WELCOME

Christian Müller

0 3  |  E D I T O R I A L

Prof. Dr. med. Thorsten Langer

Just click on the graphic next to the doi
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The cancer journey is not over when
treatment ends. As researchers, our
goal is to figure out how to prevent or
limit late-effects so that people do not
just survive, they thrive.
M I C H A E L A  P A T T O N  ( C L I N I C A L  P S Y C H O L O G Y  P H D  C A N D I D A T E ,
U N I V E R S I T Y  O F  C A L G A R Y ,  C A N A D A )
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MATERIAL, BEHAVIORAL, AND
PSYCHOLOGICAL FINANCIAL HARDSHIP
AMONG SURVIVORS OF CHILDHOOD CANCER
IN THE CHILDHOOD CANCER SURVIVOR
STUDY

BACKGROUND
Medical financial burden includes material,
behavioral, and psychological hardship and
has been underinvestigated among adult
survivors of childhood cancer.

PURPOSE
Childhood cancer survivors (CCS) are at risk
of premature bone loss, although published
studies are inconsistent. The objective of
this study was to evaluate the prevalence
and pattern of low bone mineral density
(BMD) in short- and long-term CCS, and to
determine clinical factors affecting skeleton
after anticancer treatment.

PURPOSE
A survey from 698 survivors and 210 siblings
from the Childhood Cancer Survivor Study
was analyzed. The intensity of financial
hardship was estimated across 3 domains: 1)
material, including conditions that arise
from medical expenses; 2) behavioral,
including coping behaviors to manage
medical expenses; and 3) psychological
hardship resulting from worries about
medical expenses and insurance, as
measured by the number of instances of
each type of financial hardship (0, 1-2, and
≥3 instances). Multivariable logistic
regressions were conducted to examine the
clinical and sociodemographic predictors of
experiencing financial hardship (0-2 vs ≥3
instances).

RESULTS
The intensity of financial hardship did not
significantly differ between survivors and
siblings. Survivors reported more instances
of material hardship than siblings (1-2
instances: 27.2% of survivors vs 22.6% of
siblings; ≥3 instances: 15.9% of survivors vs
11.4% siblings; overall P = .03). In
multivariable regressions, insurance was
protective against all domains of financial
hardship (behavioral odds ratio [OR], 0.12;
95% confidence interval [CI], 0.06-0.22;
material OR, 0.37; 95% CI, 0.19-0.71;
psychological OR, 0.10; 95% CI, 0.05-0.21).
Survivors who were older at diagnosis,
female, and with chronic health conditions
generally had higher levels of hardship.
Brain radiation and alkylating agents were
associated with higher levels of hardship.

CONCLUSIONS
Material, behavioral, and psychological
financial burden among survivors of
childhood cancer is common. 

Douglas Fair, Elyse R Park, Ryan D Nipp, Julia Rabin, Kelly Hyland, Karen Kuhlthau,
Giselle K Perez, Paul C Nathan, Gregory T Armstrong, Kevin C Oeffinger, Leslie L
Robison, Wendy Leisenring, Anne C Kirchhoff

Cancer; doi: 10.1002/cncr.33613

http://dx.doi.org/10.1002/cncr.33613
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HEALTH-RELATED AND CANCER RISK
CONCERNS AMONG SIBLINGS OF CHILDHOOD
CANCER SURVIVORS: A REPORT FROM THE
CHILDHOOD CANCER SURVIVOR STUDY
(CCSS)

OBJECTIVE
To characterize the prevalence and
predictors of concerns regarding future
health and cancer risk among siblings of
childhood cancer survivors.

METHODS
This study reports longitudinal data
(baseline and follow-up) from 3969 adult
siblings (median age = 29 [range 18-56]
years) of long-term survivors of
childhood cancer (median time since
diagnosis 19.6 [9.6-33.8] years). Self-
reported future health and cancer risk
concerns (concerned vs not concerned)
were assessed. Demographics and health
data reported by both the siblings and
their matched cancer survivors were
examined as risk factors for health
concerns using multivariable logistic
regression.

RESULTS
Percentage of siblings reporting future
health and cancer risk concerns,
respectively, decreased across decade of
survivors' diagnosis: 

1970s (73.3%; 63.9%), 1980s (67.2%;
62.6%), and 1990s (45.7%; 52.3%). Risk
factors associated with future health
concerns included sibling chronic health
conditions (grade 2 Odds Ratio
[OR]=1.57, 95% CI: 1.12-2.20; grades 3-4
OR=1.86, 95% CI: 1.18-2.94; compared to
less than grade 2). Risk factors
associated with future cancer concerns
included sibling chronic health
conditions (grade 2 OR=1.43, 95% CI:
1.05-1.94; grades 3-4 OR=1.64, 95% CI:
1.09-2.47; compared to less than grade
2).

CONCLUSIONS
Sibling concerns regarding future health
and cancer have diminished in recent
decades. There are subgroups of siblings
that are at-risk for future health and
cancer risk concerns.

IMPLICATIONS FOR CANCER
SURVIVORS
Routine screening of concerns in at-risk
siblings of survivors of childhood cancer
may benefit the siblings of cancer
survivors. These individuals may benefit
from early interventions during
diagnosis and treatment of their
siblings.

Sonia Morales, Sedigheh Mirzaei Salehabadi, Deokumar Srivastava, Todd M Gibson,
Wendy M Leisenring, Melissa A Alderfer, E Anne Lown, Lonnie K Zeltzer, Gregory T
Armstrong, Kevin R Krull, David Buchbinder

J Cancer Surviv; doi: 10.1007/s11764-021-01056-0

http://dx.doi.org/10.1007/s11764-021-01056-0


0 7  |  C H I L D H O O D  C A N C E R  L A T E  E F F E C T S  P U B L I C A T I O N S

ACCEPTANCE AND COMMITMENT THERAPY
FOR YOUNG BRAIN TUMOUR SURVIVORS:
STUDY PROTOCOL FOR AN ACCEPTABILITY
AND FEASIBILITY TRIAL

INTRODUCTION
Survivors of childhood brain tumours
have the poorest health-related quality
of life of all cancer survivors due to the
multiple physical and psychological
sequelae of brain tumours and their
treatment. Remotely delivered
acceptance and commitment therapy
(ACT) may be a suitable and accessible
psychological intervention to support
young people who have survived brain
tumours. This study aims to assess the
feasibility and acceptability of remotely
delivered ACT to improve quality of life
among these young survivors.

METHODS AND ANALYSIS
This study is a two-arm, parallel group,
randomised controlled trial comparing
ACT with waitlist control at 12-week
follow-up as the primary endpoint.
Seventy-two participants will be
recruited, who are aged 11-24 and have
completed brain tumour treatment. 

Participants will be randomised to
receive 12 weeks of ACT either
immediately or after a 12-week wait. The
DNA-v model of ACT will be employed,
which is a developmentally appropriate
model for young people. Feasibility will
be assessed using the proportion of
those showing interest who consent to
the trial and complete the intervention.
Acceptability will be assessed using
participant evaluations of the
intervention, alongside qualitative
interviews and treatment diaries
analysed thematically. A range of clinical
outcome measures will also assess
physical and mental health, everyday
functioning, quality of life and service
usage at 12-week follow-up. The
durability of treatment effects will be
assessed by further follow-up
assessments at 24 weeks, 36 weeks and
48 weeks.

Sam Malins, Ray Owen, Ingram Wright, Heather Borrill, Jenny Limond, Faith Gibson,
Richard G Grundy, Simon Bailey, Steven C Clifford, Stephen Lowis, James Lemon,
Louise Hayes, Sophie Thomas

BMJ Open; doi: 10.1136/bmjopen-2021-051091

http://dx.doi.org/10.1136/bmjopen-2021-051091
http://dx.doi.org/10.1136/bmjopen-2021-051091
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ABSTRACT
Childhood cancer survivors (CCSs) are at
increased risk of developing chronic
health conditions. This may potentially
be reduced by a balanced diet. We aimed
to compare dietary intake and diet
quality using the Alternative Healthy
Eating Index (AHEI) of adult CCSs and
the general Swiss population. A food
frequency questionnaire (FFQ) was
completed by CCSs with a median age of
34 (IQR: 29-40) years. We compared
dietary intake of 775 CCSs to two
population-based cohorts who
completed the same FFQ: 1276 CoLaus
and 2529 Bus Santé study participants.
CCSs consumed particular inadequate
amounts of fiber and excessive amounts
of sodium and saturated fat. Dietary
intake was similar in CCSs and the
general population. The mean AHEI was
low with 49.8 in CCSs (men: 47.7, women:
51.9), 52.3 in CoLaus (men: 50.2, women:
54.0), and 53.7 in Bus Santé (men: 51.8,
women: 54.4) out of a maximum score of
110.

The AHEI scores for fish, fruit,
vegetables, and alcohol were worse in
CCSs than in the general population,
whereas the score for sugar-sweetened
beverages was better (all p < 0.001). Diet
quality at follow-up did not differ
between clinical characteristics of CCSs.
Long-term CCSs and the general
population have poor dietary intake and
quality in Switzerland, which suggests
similar population-based interventions
for everyone.

Nutrients; doi: 10.3390/nu13061767

DIETARY INTAKE AND DIET QUALITY OF ADULT
SURVIVORS OF CHILDHOOD CANCER AND THE
GENERAL POPULATION: RESULTS FROM THE
SCCSS-NUTRITION STUDY

Fabiën N Belle, Angeline Chatelan, Rahel Kasteler, Luzius Mader, Idris Guessous, Maja
Beck-Popovic, Marc Ansari, Claudia E Kuehni, Murielle Bochud

http://dx.doi.org/10.3390/nu13061767
http://dx.doi.org/10.3390/nu13061767
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ABSTRACT
Cancer represents the leading cause of
disease-related death and treatment-
associated morbidity in children with an
increasing trend in recent decades
worldwide. Nevertheless, the 5-year
survival of childhood cancer patients has
been raised impressively to more than
80% during the past decades, primarily
attributed to improved diagnostic
technologies and multiagent cytotoxic
regimens. This strong benefit of more
efficient tumor control and prolonged
survival is compromised by an increased
risk of adverse and fatal late sequelae.
Long-term survivors of pediatric tumors
are at the utmost risk for non-
carcinogenic late effects such as
cardiomyopathies, neurotoxicity, or
pneumopathies, as well as the
development of secondary primary
malignancies as the most detrimental
consequence of genotoxic chemo- and
radiotherapy. 

Promising approaches to reducing the
risk of adverse late effects in childhood
cancer survivors include high precision
irradiation techniques like proton
radiotherapy or non-genotoxic targeted
therapies and immune-based
treatments. However, to date, these
therapies are rarely used to treat
pediatric cancer patients and survival
rates, as well as incidences of late
effects, have changed little over the past
two decades in this population. Here we
provide an overview of the epidemiology
and etiology of childhood cancers,
current developments for their
treatment, and therapy-related adverse
late health consequences with a special
focus on second primary malignancies.

Cancers (Basel); doi: 10.3390/nu13061767

CHILDHOOD CANCER: OCCURRENCE,
TREATMENT AND RISK OF SECOND PRIMARY
MALIGNANCIES

Sebastian Zahnreich, Heinz Schmidberger

http://dx.doi.org/10.3390/cancers13112607
http://dx.doi.org/10.3390/cancers13112607
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SALIVARY AND DENTAL COMPLICATIONS IN
CHILDHOOD CANCER SURVIVORS TREATED
WITH RADIATION THERAPY TO THE HEAD
AND NECK: A PEDIATRIC NORMAL TISSUE
EFFECTS IN THE CLINIC (PENTEC)
COMPREHENSIVE REVIEW

PURPOSE
Radiation therapy (RT) to the head and
neck (H&N) region is critical in the
management of various pediatric
malignancies; however, it may result in
late toxicity. This comprehensive review
from the Pediatric Normal Tissue Effects
in the Clinic (PENTEC) initiative focused
on salivary dysfunction and dental
abnormalities in survivors who received
RT to the H&N region as children.

MATERIALS AND METHODS
This systematic review was performed
according to the Preferred Reporting
Items for Systematic Reviews and Meta-
Analyses (PRISMA) method.

RESULTS
Of the 2,164 articles identified through a
literature search, 40 were included in a
qualitative synthesis and 3 were
included in a quantitative synthesis. The
dose-toxicity data regarding salivary
function demonstrate that a mean
parotid dose of 35 to 40 Gy is associated
with a risk of acute and chronic grade ≥2
xerostomia of approximately 32% and
13% to 32%, respectively, in patients
treated with chemo-radiation therapy.

This risk increases with parotid dose;
however, rates of xerostomia after lower
dose exposure have not been reported.
Dental developmental abnormalities are
common after RT to the oral cavity. Risk
factors include higher radiation dose to
the developing teeth and younger age at
RT.

CONCLUSIONS
This PENTEC task force considers
adoption of salivary gland dose
constraints from the adult experience to
be a reasonable strategy until more data
specific to children become available;
thus, we recommend limiting the parotid
mean dose to ≤26 Gy. The minimum
toxic dose for dental developmental
abnormalities is unknown, suggesting
that the dose to the teeth should be kept
as low as possible particularly in
younger patients, with special effort to
keep doses <20 Gy in patients <4 years
old.

Sam Malins, Ray Owen, Ingram Wright, Heather Borrill, Jenny Limond, Faith Gibson,
Richard G Grundy, Simon Bailey, Steven C Clifford, Stephen Lowis, James Lemon,
Louise Hayes, Sophie Thomas

Int J Radiat Oncol Biol Phys; doi: 10.1016/j.ijrobp.2021.04.023

http://dx.doi.org/10.1016/j.ijrobp.2021.04.023
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FUNCTIONAL CONNECTIVITY NETWORKS AND
THEIR RECRUITMENT DURING WORKING
MEMORY TASKS IN ADULT SURVIVORS OF
CHILDHOOD BRAIN TUMORS

BACKGROUND
Assessments of functional connectivity of
default mode network (DMN) and positive
task-related networks (TRNs) using
independent component analysis (ICA) may
help describe long-term effects of childhood
brain tumors and adjuvant treatments.

METHODS
Aiming to identify potential neuronal
markers that may aid in prognosis and
inform interventions to optimize outcomes,
this study used ICA to evaluate the presence
of functional connectivity networks and
their recruitment during a letter n-back task
in 23 adult survivors of childhood posterior
fossa tumors (9 low grade, 14 high grade) at
least 5 years past diagnosis compared with
40 age- and sex-matched healthy peers.

RESULTS
DMN components generally demonstrated
increasing disengagement as task difficulty
increased, and relationships between
effective DMN disengagement and improved
performance were observed in healthy
controls (HCs). Low-grade brain tumor
survivors (LGS) demonstrated unique
patterns in DMN recruitment that suggested
increased involvement of the medial
prefrontal cortex in LGS during tasks. TRN
components generally demonstrated
increasing engagement, which was related to
improved task performance in HCs for one
executive control network (ECN) component.

High-grade brain tumor survivors (HGS)
demonstrated distinct challenges recruiting
an ECN component at more difficult task
levels and showed a relationship between
recruitment of another ECN component and
task performance, indicating a potential
compensatory mechanism for some HGS.

CONCLUSIONS
Findings suggest the importance of cognitive
intervention in both survivor groups and the
necessity to track LGS despite their
cognitive abilities often resembling those of
their healthy peers. Impact statement
Distinct functional connectivity patterns
were identified between both adult survivor
of childhood brain tumor groups and peers
during attention and working memory tasks,
reflecting different damage and recovery
from treatment. Survivors of low-grade
tumors demonstrated unique patterns of
recruitment of default mode network
components in the context of similar
cognitive abilities, whereas survivors of
high-grade tumors demonstrated poorer
cognitive abilities and may be utilizing
compensatory executive control network
components in the face of challenging tasks.
Long-term clinical follow-up and cognitive
remediation is warranted for both groups,
including low grade cerebellar tumor
patients who have traditionally not been
monitored as closely.

Sam Malins, Ray Owen, Ingram Wright, Heather Borrill, Jenny Limond, Faith Gibson,
Richard G Grundy, Simon Bailey, Steven C Clifford, Stephen Lowis, James Lemon,
Louise Hayes, Sophie Thomas

Brain Connect; doi: 10.1089/brain.2020.0800

http://dx.doi.org/10.1089/brain.2020.0800
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LONG-TERM NEUROCOGNITIVE AND QUALITY
OF LIFE OUTCOMES IN SURVIVORS OF
PEDIATRIC HEMATOPOIETIC CELL
TRANSPLANT

PURPOSE
Pediatric patients who undergo
hematopoietic cell transplant (HCT) are
at risk for neurocognitive impairments,
which can impact quality of life. Given
limited long-term studies, we aimed to
characterize the late neurocognitive
outcomes in a cohort of pediatric HCT
survivors.

METHODS
Eligible survivors (HCT at age < 21 year
and ≥ 1 year post-HCT) completed a 60-
question survey of neurocognitive
function and quality of life, which
included the Childhood Cancer Survivor
Study Neurocognitive Questionnaire
(CCSS-NCQ) and the Neuro-Quality of
Life Cognitive Function Short Form
(Neuro-QoL). Analyses of risk factors
included univariate comparisons and
multivariable logistic regression.

RESULTS
Participants (n = 199, 50.3% female,
53.3% acute leukemia, 87.9% allogeneic
transplants) were surveyed at median
age of 37.8 years (interquartile range
[IQR] 28.5-48.8) at survey and median
27.6 years (IQR 17.0-34.0) from
transplant. 

On the CCSS-NCQ, 18.9-32.5% of
survivors reported impairments (Z score
> 1.28) in task efficiency, memory,
emotional regulation, or organization,
compared with expected 10% in the
general population (all p < 0.01). In
contrast, survivors reported average
Neuro-QoL (T score 49.6±0.7) compared
with population normative value of 50 (p
= 0.52). In multivariable regression,
impaired Neuro-QoL (T score < 40) was
independently associated with hearing
issues (OR 4.97, 95% CI 1.96-12.6),
history of stroke or seizure (OR 4.46,
95% CI 1.44-13.8), and sleep disturbances
(OR 6.95, 95% CI 2.53-19.1).

CONCLUSIONS
Although long-term survivors of
pediatric HCT reported higher rates of
impairment in specific neurocognitive
domains, cognitive quality of life was
perceived as similar to the general
population. Subsets of survivors with
certain co-morbidities had substantially
worse neurocognitive outcomes.

IMPLICATIONS FOR CANCER
SURVIVORS
While the long-term impact of pediatric
HCT can include neurocognitive deficits,
survivors report average cognitive
quality of life.

Natalie L Wu, Kevin R Krull, Kara L Cushing-Haugen, Nicole J Ullrich, Nina S Kadan-
Lottick, Stephanie J Lee, Eric J Chow

J Cancer Surviv; doi: 10.1007/s11764-021-01056-0

http://dx.doi.org/10.1007/s11764-021-01056-0
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BINGE DRINKING, TOBACCO, AND MARIJUANA
USE AMONG YOUNG ADULT CHILDHOOD
CANCER SURVIVORS: A LONGITUDINAL
STUDY

OBJECTIVES
Substance use among young adult
childhood cancer survivors (YACCSs) has
been found to increase during
survivorship, resulting in increased risk
of developing long-term negative health
outcomes. This investigation sought to
determine various risk and protective
factors of tobacco, alcohol, or marijuana
use over time among a sample of
YACCSs.

METHODS
127 YACCSs (57% Hispanic, 55% female,
average age at diagnosis 12.4 years) who
were diagnosed with any cancer type
(except Hodgkin lymphoma) at two large
pediatric medical centers in Los Angeles
County between 2000 and 2007
responded to two surveys separated by
∼5 years. Bivariate logistic regression
models were used to assess independent
clinical and psychosocial Time 1
variables associated with each substance
use outcome at Time 2. Time 1 variables
significant at p < .10 were included in
multivariable logistic regression models
for each Time 2 substance use variable. 

RESULTS
Rates of 30-day use increased over time
for binge drinking alcohol (from 25.6%
to 37.7%), marijuana (from 10.6% to
22.1%), and cigarette/tobacco (from
8.9% to 12.2%). Of the following Time 1
variables, marijuana use, cigarette use,
and binge drinking were associated with
Time 2 marijuana, cigarette, and binge
drinking, respectively. Of the following
clinical factors, receipt of more
intensive cancer treatment was
associated with decreased tobacco use.
All other psychosocial and clinical
factors analyzed were not associated
with any increase or decrease in
substance use.

CONCLUSIONS
A greater emphasis on early health
education efforts regarding the health
risks of tobacco, alcohol, and marijuana
use is needed in this at-risk population.

Christopher Cappelli, Kimberly A Miller, Anamara Ritt-Olson, Mary A Pentz, Sofia
Salahpour, Joel E Milam

J Pediatr Oncol Nurs; doi: 10.1177/10434542211011036

http://dx.doi.org/10.1177/10434542211011036
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"I HAVE TO DO THINGS DIFFERENTLY NOW,
BUT I MAKE IT WORK"–YOUNG CHILDHOOD
CANCER SURVIVORS' EXPERIENCES OF SELF-
MANAGEMENT IN EVERYDAY LIVING

PURPOSE
Living with late effects can affect young
childhood cancer survivors' (CCSs) self-
management (SM) abilities. In this study,
we explored different approaches to SM
of everyday life by young CCS.

METHODS
This is a sub-study of a larger study on
Physical Activity among Childhood
Cancer Survivors (the PACCS study). We
conducted individual interviews with 22
CCS aged 9 to 18 years who were at least
1 year off-treatment. An hybrid
inductive-decductive thematic analysis
was used.

RESULTS
Three main themes were identified: (1)
managing everyday life with fatigue, (2)
building self-management competence,
and (3) cancer survivor as part of
identity. Late effects, especially fatigue,
contributed to a perceived ability gap
compared to peers, limiting
participation in everyday activities. CCS
developed new SM skills to overcome
such challenges and pushed themselves
physically and mentally to master and
balance activities and rest to regain
energy. 

CCS changed activities, adapted their
expectations, or legitimized their
apparent lack of SM skills to regain a
sense of self-efficacy. Managing the
impact of cancer on relationships with
family and friends also required use of
SM strategies.

CONCLUSIONS
The findings expand our currently
limited knowledge of young CCS and SM
skills they develop to manage everyday
life after treatment completion. These,
combined with ongoing support from
family and peers, "make it work".

IMPLICATIONS FOR CANCER
SURVIVORS
The perspectives of young CCS illustrate
their SM skills and support needs
beyond transitioning off-treatment.
Conceptualizing this within follow-up
care may contribute to a feeling of
mastery and increased satisfaction
among CCS.

Marie H Larsen, Elna H Larsen, Ellen Ruud, Anneli Mellblom, Sunniva Helland, Hanne
Cathrine Lie

J Cancer Surviv; doi: 10.1007/s11764-021-01066-y

http://dx.doi.org/10.1007/s11764-021-01066-y
http://dx.doi.org/10.1007/s11764-021-01066-y
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LONGITUDINAL EVALUATION OF
NEUROMUSCULAR DYSFUNCTION IN LONG-
TERM SURVIVORS OF CHILDHOOD CANCER: A
REPORT FROM THE CHILDHOOD CANCER
SURVIVOR STUDY

BACKGROUND
Children treated for cancer are at risk
for neuromuscular dysfunction, but data
are limited regarding prevalence,
longitudinal patterns, and long-term
impact.

METHODS
Longitudinal surveys from 25,583
childhood cancer survivors {greater than
or equal to}5 years from diagnosis and
5,044 siblings from the Childhood
Cancer Survivor Study were used to
estimate the prevalence and cumulative
incidence of neuromuscular dysfunction.
Multivariable models adjusted for age,
sex, race, and ethnicity estimated
prevalence ratios (PRs) of
neuromuscular dysfunction in survivors
compared with siblings, and associations
with treatments and late
health/socioeconomic outcomes.

RESULTS
Prevalence of neuromuscular
dysfunction was 14.7% in survivors 5
years post-diagnosis versus 1.5% in
siblings (PR=9.9, 95% confidence
interval [CI] 7.9-12.4), and highest in
survivors of central nervous system
(CNS) tumors (PR=27.6 CI 22.1-34.6) and
sarcomas (PR=11.5, CI 9.1-14.5). 

Cumulative incidence rose to 24.3% in
survivors 20 years post-diagnosis (CI
23.8-24.8). Spinal radiotherapy and
increasing cranial radiotherapy dose
were associated with increased
prevalence of neuromuscular
dysfunction. Platinum exposure (versus
none) was associated with
neuromuscular dysfunction (PR 1.8, CI
1.5-2.1), even after excluding survivors
with CNS tumors, cranial/spinal
radiotherapy, or amputation.
Neuromuscular dysfunction was
associated with concurrent or later
obesity (PR=1.1, CI 1.1-1.2), anxiety
(PR=2.5, CI 2.2-2.9), depression (PR=2.1,
CI 1.9-2.3), and lower likelihood of
graduating college (PR=0.92, CI 0.90-
0.94), and employment (PR=0.8, CI 0.8-
0.9).

CONCLUSIONS
Neuromuscular dysfunction is prevalent
in childhood cancer survivors, continues
to increase post-therapy, and is
associated with adverse health and
socioeconomic outcomes.

IMPACT
Interventions are needed to prevent and
treat neuromuscular dysfunction,
especially in survivors with platinum and
radiation exposure.

Rozalyn L Rodwin, Yan Chen, Yutaka Yasui, Wendy M Leisenring, Todd M Gibson, Paul
C Nathan, Rebecca M Howell, Kevin R Krull, Caroline Mohrmann, Robert J Hayashi,
Eric J Chow, Kevin C Oeffinger, Gregory T Armstrong, Kirsten K Ness, Nina S Kadan-
Lottick

Cancer Epidemiol Biomarkers Prev; doi: 10.1158/1055-9965.EPI-21-0154

http://dx.doi.org/10.1158/1055-9965.EPI-21-0154
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AWARENESS OF DIAGNOSIS, TREATMENT AND
RISK OF LATE EFFECTS IN CHINESE
SURVIVORS OF CHILDHOOD CANCER IN
HONG KONG

BACKGROUND
For survivors of childhood cancer,
awareness of personal health risks is a
critical component of long-term health
management.

OBJECTIVE
To evaluate the awareness of the
diagnosis, treatment and risk of late
effects among survivors of childhood
cancer in Hong Kong.

METHODS
Between June 2019 and March 2020, this
cross-sectional study recruited 155 adult
survivors (mean age = 26.9, standard
deviation [SD] = 6.4 years) and 45
parents of paediatric survivors (mean
age = 11.1, SD = 3.6 years) from a long-
term follow-up clinic. At >10 years post-
treatment (mean = 13.4, SD = 7.6 years),
they completed a structured
questionnaire to report their cancer-
specific knowledge. Multiple linear
regression analysis was conducted to
identify clinical, socioeconomic and
behavioural factors associated with poor
awareness.

RESULTS
The majority of participants accurately
recalled their diagnoses (73.5%) and
major treatment modalities
(chemotherapy 92.4%, radiation 82.9%
and surgery 88.2%). 

However, less than half (45%) of the
participants recognized more than 25%
of the total late effects for which they
were at risk. The highest levels of
awareness were reported for endocrine
problems (49%), neurocognitive
impairment (44%) and secondary
cancers (43%), and the lowest for
peripheral neuropathy (21%) and vision
problems (23%). Compared with
survivors of haematological
malignancies, those of central nervous
system (CNS) tumours (standardized
estimate [B] = -9.33, 95% confidence
interval [95% CI]: -13.41 to -5.26) and
non-CNS solid tumours (B = -8.47, 95%
CI: -12.39 to -4.94) had less knowledge
about their diagnosis. Retaining medical
records (P < .0001) and better medical
information-seeking habits (P = .048)
were associated with better awareness.

CONCLUSIONS
Survivors of childhood cancer in Hong
Kong have deficient awareness of their
personal health risks. They may benefit
from the provision of a survivorship care
plan and personalized education
regarding treatment-related late effects.

PATIENT CONTRIBUTION
Patients contributed in designing the
study tools. Results were presented at a
non-governmental organization.

Lok Sum Yang, Chung Tin Ma, Chun Him Chan, Mei Shum Luk, Hoi Kei Woo, Vivian
Wai-Yan Lee, Alex Wing Kwan Leung, Samantha Lai-Ka Lee, Nelson Chun-Yiu Yeung,
Chi-Kong Li, Yin Ting Cheung
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LINGUISTIC-COGNITIVE OUTCOMES IN
CHILDREN WITH ACUTE LYMPHOID
LEUKEMIA: AN EXPLORATORY STUDY

BACKGROUND
Acute lymphoid leukemia (ALL) is the
most prevalent cancer of childhood.
Impairment in linguistic and memory
skills is a possible late sequela in cancer
survivors that can limit their quality of
life and the overall performance of the
individual in society. There is evidence
that survivors of ALL treated exclusively
with chemotherapy demonstrate
significant differences in long-term
linguistic and memory functions and
also changes in neuroanatomical
integrity. However, most studies
described do not count on a speech-
language pathologist in their team,
which we consider important to discuss.
Thus, the objective of the present study
was to assess memory and vocabulary
skills in the pediatric population
diagnosed with acute lymphoid leukemia
during chemotherapy treatment.

MATERIALS AND METHODS
An observational cohort study was
conducted over a 1.8-year period.
Participants of this research were
children diagnosed with ALL. All
participants were assessed on their
linguistic-cognitive skills (ie, vocabulary,
short-term memory and lexical access).
All data underwent statistical analyses.

RESULTS
The results of the current study found
no major significant difference in the
linguistic-cognitive performance of
children with ALL and their healthy
controls. Regarding the linguistic
variables, we believe that there should
be a differentiation between the effects
of the drugs and the effects of social
communication skills on performance.

CONCLUSION
This first characterization of the
linguistic-cognitive abilities of children
with ALL did not identify differences
between these children and their
healthy peers, although we were able to
identify variables regarding the
multidisciplinary team and social
communication that should be
considered in future studies.

Michelle Miranda Pereira, Debora Maria Befi-Lopes, Aparecido José Couto Soares,
Fernanda Chiarion Sassi, Claudia Regina Furquim de Andrade

J Multidiscip Healthc; doi: 10.2147/JMDH.S313795
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ABSTRACT
The Social and Emotional Assets and
Resilience Scale (SEARS) is a promising
instrument for prediction of resilience
in youth; however, there is limited data
to support its use. The purpose of the
current study was to examine the factor
structure, measurement invariance,
internal consistency, and validity of the
SEARS-Adolescent Report in youth 8 to
20 years of age. Two hundred and
twenty-five childhood cancer survivors
(Mage = 15.9, SD = 4.2; 51.4% male; 74.5%
White) and 122 student controls without
history of significant health problems
(Mage = 14.2, SD = 3.5; 54.1% female;
79.5% White) 8 to 20 years of age
completed the SEARS-A. The SEARS-A
was found to have an adequate factor
structure and model fit 

(χ2 = 1215.5, p < .001; root mean square
error of approximation = .057;
comparative fit index = .95; standardized
root mean square residual = .06) and
demonstrated invariance across domains
of age, health status, gender, race, and
socioeconomic status (Δ comparative fit
index < -0.01). It also demonstrated
excellent internal reliability, criterion
validity, and current validity when
compared with another well-established
measure of psychological adjustment. As
such, the SEARS-A has potential to be a
useful, valid, and psychometrically
sound tool for predicting social-
emotional adjustment outcomes among
at-risk youth 8 to 20 years of age.

Assessment; doi: 10.1177/10731911211022844

EXAMINATION OF THE SOCIAL EMOTIONAL
ASSETS AND RESILIENCE SCALES (SEARS)
YOUTH REPORT: FACTOR STRUCTURE,
MEASUREMENT INVARIANCE, AND VALIDITY

Kimberly L Klages, Richard F Ittenbach, Alanna Long, Victoria W Willard, Sean Phipps
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LONG-TERM EFFECT OF ANTICANCER
THERAPY ON DENTITION IN CHILDHOOD
CANCER SURVIVORS: AN OBSERVATIONAL,
CROSS-SECTIONAL STUDY

OBJECTIVES
To evaluate the presence of
developmental dental anomalies, like
microdontia, hypodontia, abnormally
shaped teeth (AST), and developmental
defects of enamel (DDE) in childhood
cancer survivors and compare it with
the healthy controls.

METHODS
This cross-sectional analytical study was
conducted in 2 groups: childhood cancer
survivors (CCS) group including children
(> 12 y, m/f) who had undergone
anticancer therapy (ACT) before 8 y of
age and healthy control group (> 12 y,
m/f) without any systemic disease.
Pearson chi-square test was used to
analyze the difference between the CCS
group and the control group for
microdontia, hypodontia, AST, DDE and
for intragroup analysis in CCS group.
Odds ratio was also calculated. 

RESULTS
A total of 120 and 121 children were
included in CCS and control group,
respectively. The prevalence of
microdontia, hypodontia, abnormally
shaped teeth, and DDE was 17.5% (21),
5% (6), 8.33% (10), and 37.5% (45),
respectively in CCS group. It was 8.2%
(10), 2.5% (3), 1.65% (2), and 22.3% (27),
respectively in the control group. A
statistically significant difference was
seen in microdontia (p = 0.032),
abnormally shaped teeth (p = 0.017) and
DDE (p = 0.01). Higher prevalence was
seen when ACT began at an early age.

CONCLUSIONS
An association between developmental
dental anomalies and anticancer therapy
(ACT) exists with significantly higher
difference in microdontia, abnormally
shaped teeth and DDE among survivors
of childhood cancer as compared to
healthy population. These known
adverse effects of ACT on developing
teeth should be considered during
treatment planning of the children
having cancers.

Mohammad Atif, Vijay Prakash Mathur, Nitesh Tewari, Kalpana Bansal, Morankar
Rahul, Sameer Bakhshi

Indian J Pediatr; doi: 10.1007/s12098-021-03818-1
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CHARACTERISTICS OF PATIENTS ≥ 10 YEARS
OF AGE WITH DIFFUSE INTRINSIC PONTINE
GLIOMA: A REPORT FROM THE
INTERNATIONAL DIPG REGISTRY

BACKGROUND
DIPG generally occurs in young school-
age children, although can occur in
adolescents and young adults. The
purpose of this study was to describe
clinical, radiological, pathologic, and
molecular characteristics in patients ≥10
years of age with DIPG enrolled in the
International DIPG Registry (IDIPGR).

METHODS
Patients ≥10 years of age at diagnosis
enrolled in the IDIPGR with imaging
confirmed DIPG diagnosis were
included. The primary outcome was
overall survival (OS) categorized as
long-term survivors (LTS) (≥24 months)
or short-term survivors (STS) (<24
months).

RESULTS
Among 1010 patients, 208 (21%) were ≥10
years of age at diagnosis; 152 were
eligible with a median age of 12 years
[range 10-26.8]. Median OS was 13 [2-82]
months. The 1-, 3- and 5- years OS was
61.9%, 3.7%, and 1.5%, respectively. 

The 18/152 (11.8%) LTS were more likely
to be older (P<0.01) and present with
longer symptom duration (P<0.01).
Biopsy and/or autopsy were performed
in 50 (33%) patients; 77%, 61%, 33%, and
6% of patients tested had H3K27M
(H3F3A or HIST1H3B), TP53, ATRX, and
ACVR1 mutations/genome alterations,
respectively. Two of 18 patients with
IDH1 testing were IDH1-mutant and one
was a LTS. The presence or absence of
H3 alterations did not affect survival.

CONCLUSION
Patients ≥10 years old with DIPG have a
median survival of 13 months. LTS
present with longer symptom duration
and are likely to be older at presentation
compared to STS. ATRX mutation rates
were higher in this population than the
general DIPG population.

Craig Erker, Adam Lane, Brooklyn Chaney, Sarah Leary, Jane E Minturn, Ute Bartels,
Roger J Packer, Kathleen Dorris, Nicholas G Gottardo, Katherine E Warren, Alberto
Broniscer, W Kieran Mark, Xiaoting Zhu, Peter White, Phillip Dexheimer, Katie Black,
Anthony Asher, Mariko DeWire-Shottmiller, Jordan R Hansford, Sridharan
Gururangan, Javad Nazarian, David S Ziegler, Eric Sandler, Lars Wagner, Carl
Koschmann, Christine Fuller, Rachid Drissi, Blaise V Jones, James Leach, Maryam
Fouladi
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HEALTH-RELATED QUALITY OF LIFE IN
DUTCH ADULT SURVIVORS OF CHILDHOOD
CANCER: A NATION-WIDE COHORT STUDY

AIM
To investigate the health-related quality
of life (HRQOL) of Dutch adult childhood
cancer survivors (CCS) and to identify
risk factors of impaired HRQOL.

METHODS
Adult CCS (age >18, diagnosed <18, ≥5
years since diagnosis) from the Dutch
LATER registry completed the Medical
Outcome Study Short Form 36 (SF-36) to
measure HRQOL and provided
sociodemographic characteristics. Age-
adjusted mean SF-36 scale scores of CCS
were compared to the Dutch general
population for men and women
separately using t-tests, with effect size
d. Multivariate logistic regression
models were built to identify
sociodemographic and cancer-related
risk factors for impaired physical and
mental HRQOL.

RESULTS
Both male and female CCS (N = 2301,
mean age = 35.4 years, 49.6% female)
reported significantly (p ≤ .005) worse
HRQOL than the general population on
almost all scales of the SF-36 (-.11 ≤ d ≤
-.56). Largest differences were found on
vitality and general health perceptions.
Significant risk factors (p ≤ .05) for
impaired physical HRQOL were female
sex, older age at diagnosis, not having a
partner, low educational attainment,
disease recurrence and exposure to
radiotherapy, specifically to lower
extremity radiation. Odds ratios (ORs)
ranged from 1.6 to 3.7. Significant risk
factors for impaired mental HRQOL were
age 26-35 years, male sex, not having a
partner and low educational attainment.
ORs ranged from 1.3 to 2.0.

CONCLUSION
Adult CCS had worse HRQOL than the
general population. CCS most at risk
were those with low educational
attainment and without a partner. Adult
CCS could benefit from routine
surveillance of their HRQOL. Special
attention for CCS' vitality and health
perceptions and beliefs is warranted.

L M E van Erp, H Maurice-Stam, L C M Kremer, W J E Tissing, H J H van der Pal, A C H
de Vries, M M van den Heuvel-Eibrink, B A B Versluys, J J Loonen, D Bresters, M
Louwerens, M van der Heiden-van der Loo, M H van den Berg, C M Ronckers, A L L F
van der Kooi, M van Gorp, E van Dulmen-den Broeder, M A Grootenhuis

Eur J Cancer; doi: 10.1016/j.ejca.2021.04.033
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LONG-TERM COGNITIVE AND ACADEMIC
OUTCOMES AMONG PEDIATRIC BRAIN
TUMOR SURVIVORS TREATED WITH PROTON
VERSUS PHOTON RADIOTHERAPY

BACKGROUND
Proton radiotherapy (PRT) may be
associated with less neurocognitive risk
than photon RT (XRT) for pediatric brain
tumor survivors. We compared
neurocognitive and academic outcomes
in long-term survivors treated with XRT
versus PRT.

METHODS
Survivors underwent neurocognitive
evaluation >1 year after craniospinal
(CSI) or focal PRT or XRT. Groups were
compared using separate one-way
analyses of covariance for the CSI and
focal groups.

RESULTS
PRT (n = 58) and XRT (n = 30) subgroups
were similar on gender (66% male), age
at RT (median = 6.5 years), age at follow-
up (median = 14.6 years), and
government assistance status (32%). PRT
and XRT focal groups differed on follow-
up interval, shunt history, and total RT
dose (all p < .05), whereas PRT and XRT
CSI groups differed on follow-up
interval, baseline neurocognitive
performance score, boost volume, and
CSI dose (all p < .05).

The PRT focal group outperformed the
XRT focal group on inhibition/switching
(p = .04). The PRT CSI group
outperformed the XRT CSI group on
inattention/impulsivity (both p < .05).
Several clinical variables (i.e., RT dose,
boost field, baseline performance)
predicted neurocognitive outcomes (all
p < .05). The PRT focal group performed
comparably to population means on
most neurocognitive measures, while
both CSI groups performed below
expectation on multiple measures. The
XRT CSI group was most impaired. All
groups fell below expectation on
processing speed, fine motor, and
academic fluency (most p < .01).

CONCLUSIONS
Findings suggest generally favorable
neurocognitive and academic long-term
outcomes following focal PRT.
Impairment was greatest following CSI
regardless of modality. Dosimetry and
baseline characteristics are important
determinants of outcome alone or in
combination with modality.

Amanda E. Child, Emily A. Warren, David R. Grosshans, Arnold C. Paulino, M. Fatih
Okcu, M. Douglas Ris, Anita Mahajan, Jessica Orobio, Paul T. Cirino, Charles G.
Minard, Andres G. Viana, Johanna Bick, Steven P. Woods, Murali Chintagumpala, Lisa
S. Kahalley
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THE EFFECTIVENESS OF DIGITAL SELF-
MANAGEMENT INTERVENTIONS ON HEALTH
OUTCOMES AMONG CHILDHOOD CANCER
SURVIVORS: A SYSTEMATIC REVIEW AND
META-ANALYSIS

AIMS
The study aimed to review the evidence
about existing digital interventions for
childhood cancer survivors and examine
their effectiveness on health outcomes.

DESIGN
Systematic review and meta-analysis.

DATA SOURCES
PUBMED, EMBASE, Cochrane, CINAHL, Web
of Science, PsycArticles, SCOPUS and PQDT
Global databases were searched, and the
date last searched was 16 September 2019.

REVIEW METHODS
This systematic review followed PRISMA
guidelines. Randomized and nonrandomized
controlled trials, as well as before-and-after
studies, were included. The main outcomes
were health-related quality of life and
moderate-to-vigorous physical activity. Two
authors independently reviewed included
studies and assessed methodological quality.
Meta-analysis was conducted using
statistical software STATA 16.0.

RESULTS
Out of the eight eligible studies, four were
included in the meta-analysis. The digital
self-management interventions were not
effective on health-related quality of life and
moderate-to-vigorous physical activity.
Additionally, the digital self-management
interventions increased the moderate-to-
vigorous physical activity over time but was
not statistically significant.

CONCLUSIONS
There is insufficient evidence on the
effectiveness of digital self-management
interventions in improving health outcomes
among childhood cancer survivors. Future
randomized controlled trials should be
conducted from multiple locations and
should include objective measures and
means to encourage interaction with health
care providers.

IMPACT
Digital interventions are increasingly
implemented to improve health outcomes
among childhood cancer survivors, but their
results are inconsistent. Well-designed
digital interventions may be beneficial for
this population over time. The
recommendations proposed in the current
review may be useful for developing digital
interventions and designing related studies
in the future, thereby reducing late effects
and improving healthy behaviours among
this population.

Hye Chong Hong, Ari Min, Young Man Kim
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EXCERPT
This PDQ cancer information summary
for health professionals provides
comprehensive, peer-reviewed,
evidence-based information about the
late effects of treatment for childhood
cancer. It is intended as a resource to
inform and assist clinicians who care for
cancer patients. It does not provide
formal guidelines or recommendations
for making health care decisions.

This summary is reviewed regularly and
updated as necessary by the PDQ
Pediatric Treatment Editorial Board,
which is editorially independent of the
National Cancer Institute (NCI). The
summary reflects an independent review
of the literature and does not represent
a policy statement of NCI or the
National Institutes of Health (NIH).
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LATE EFFECTS OF TREATMENT FOR
CHILDHOOD CANCER (PDQ®): HEALTH
PROFESSIONAL VERSION

In: PDQ Cancer Information Summaries [Internet]. Bethesda (MD): National Cancer
Institute (US)

https://www.ncbi.nlm.nih.gov/books/NBK65832/


2 5  |  C H I L D H O O D  C A N C E R  L A T E  E F F E C T S  P U B L I C A T I O N S

ABSTRACT
In vitro ovarian follicle culture is an active
area of research towards providing fertility
options for survivors of childhood cancer.
Late-stage murine follicles (multilayer
secondary and onwards) can be cultured
successfully to maturity to obtain a
meiotically competent oocyte for
fertilization, but primordial and primary
follicles usually die in culture because many
key components of early follicle
development are still unknown and difficult
to mimic in vitro. To engineer a biomimetic
three-dimensional culture system with high
efficacy and reproducibility for the clinic,
detailed mechanisms of early
folliculogenesis must be uncovered. Previous
studies have shown that primary murine
follicles co-cultured in groups, in contrast
to single follicles cultured in isolation, can
reach preovulatory size and produce
competent oocytes, but the factors
accounting for the synergy of follicle co-
culture are still unknown. To probe the
underlying mechanisms of successful follicle
co-culture, we conducted a time-course
experiment for murine follicles encapsulated
in 0.3% alginate hydrogels and compared
between two conditions: groups of 5 (5X)
versus groups of 10 (10X). 

For every 2 days during the course of 12
days, follicles were dissociated and somatic
cells were isolated for microarray-based
gene expression analysis (n = 380 follicles
for 5X and n = 430 follicles for 10X). Gene
activities in follicles co-cultured in larger
groups (10X) had a distinct transcriptomic
profile of key genes and pathways such as
prolactin signaling and angiogenesis-related
genes when compared to cells from follicles
co-cultured in the smaller cohort (5X). To
benchmark the results for follicles grown in
culture, we compared our microarray data to
data from murine follicles freshly isolated
from the ovary at comparable stages of
development previously published by
Bernabé et al. Comparison of these datasets
identified similarities and differences
between folliculogenesis in the native
microenvironment and the engineered in
vitro system. A more detailed understanding
of follicle growth in vitro will not only allow
for better culture methods but also advance
the field towards providing improved
fertility options for survivors of childhood
cancer.

Sci Rep; doi: 10.1038/s41598-021-92036-y

CAPITALIZING ON TRANSCRIPTOME
PROFILING TO OPTIMIZE AND IDENTIFY
TARGETS FOR PROMOTING EARLY MURINE
FOLLICULOGENESIS IN VITRO
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HOME-BASED TELEHEALTH EXERCISE
INTERVENTION IN EARLY-ON SURVIVORS OF
CHILDHOOD ACUTE LYMPHOBLASTIC
LEUKEMIA: FEASIBILITY STUDY

BACKGROUND
Acute lymphoblastic leukemia is the most
common type of pediatric cancer. Acute
lymphoblastic leukemia causes an altered
bone mineral homeostasis state, which can
contribute to osteopenia, and bone
fractures, most commonly vertebral
fractures. With the increasing number of
childhood cancer survivors, late adverse
effects such as musculoskeletal
comorbidities are often reported and are
further influenced by inactive lifestyle
habits. Physical activity has been shown to
increase the mechanical workload of the
bone, mitigating bone impairment in other
cancer-specific populations.

OBJECTIVE
This interventional pilot study aims to
investigate the use of telehealth to deliver a
home-based exercise intervention for early-
on survivors of bone marrow-related
hematological malignancies and to assess its
impact on survivors' musculoskeletal and
functional health.

METHODS
We aimed to recruit a group of 12 early-on
survivors of acute lymphoblastic leukemia,
within 6 months to 5 years of treatment, to
participate in and complete the proposed
telehealth intervention with a parent. The
16-week intervention included 40 potential
home-based physical activity interventions
supervised by a kinesiologist through a
telehealth internet platform, with monthly
progression.

Patients were recruited to the cohort if they
were able to participate in the intervention
during the first month (minimum 12 weeks of
intervention). Evaluation before and after
the intervention protocol highlighted
differences in functional capacities and
musculoskeletal health of patients using
mechanography, peripheral quantitative
computed tomography, 6-minute walk test,
and grip force test.

RESULTS
The recruitment rate for the intervention
was low (12/57, 21% of contacted patients).
Of 12 patients, 3 were excluded (1=relapse,
1=failure to meet technical requirements,
and 1=abandoned). The 9 patients who
completed the intervention (6 girls; mean
age 10.93, SD 2.83 years; mean BMI 21.58, SD
6.55 kg/m²; mean time since treatment
completion 36.67, SD 16.37 months) had a
mean adherence of 89% and a completion
rate of 75%. In addition, these patients
showed functional improvements in lower
limb muscle force and power as well as in
the 6-minute walk test distance. Participants
also showed improved bone health after the
intervention on the following parameters:
bone mineral content, stress-strain index,
total and cortical cross-sectional area at the
14% site (P=.03, P=.01, P=.01, and P=.001,
respectively) and 38% site of the tibia
(P=.003, P=.04, P=.001, and P=.003,
respectively).

TO BE CONTINUED ON NEXT PAGE

Genevieve Lambert, Nathalie Alos, Pascal Bernier, Caroline Laverdière, Dahlia Kairy,
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CONCLUSIONS
High adherence and participation rates
suggest that telehealth is a feasible
method to deliver exercise interventions
to young early-on survivors of acute
lymphoblastic leukemia. The proposed
intervention seems promising in
providing benefits to patients' functional
performance and bone health, but a
large-scale study is needed to confirm
this assumption.

CONTINUED FROM PREVIOUS PAGE
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INTERVENTIONS TO ADDRESS DISPARITIES
AND BARRIERS TO PEDIATRIC CANCER
SURVIVORSHIP CARE: A SCOPING REVIEW

PURPOSE
Many childhood cancer survivors experience
disparities due to barriers to recommended
survivorship care. With an aim to
demonstrate evidence-based approaches to
alleviate barriers and decrease disparities,
we conducted a scoping review of (1)
proposed strategies and (2) evaluated
interventions for improving pediatric cancer
survivorship care.

METHODS
We searched research databases (PubMed,
CINAHL, and PsycINFO), research registries,
and grey literature (websites of professional
organizations and guideline clearing houses)
for guidelines and published studies
available through October 2020 (scoping
review registration:
https://doi.org/10.17605/OSF.IO/D8Q7Y ).

RESULTS
We identified 16 proposed strategies to
address disparities and barriers endorsed by
professional organizations including clinical
practice guidelines (N=9), policy statements
(N=4), and recommendations (N=3). Twenty-
seven published studies evaluated an
intervention to alleviate disparities or
barriers to survivorship care; however, these
evaluated interventions were not well
aligned with the proposed strategies
endorsed by professional organizations. 

Most commonly, interventions evaluated
survivorship care plans (N=11) or models of
care (N=11) followed by individual
survivorship care services (N=9).
Interventions predominantly targeted
patients rather than providers or systems
and used technology, education, shared
care, collaboration, and location-based
interventions.

CONCLUSIONS
Published studies aimed at overcoming
disparities and barriers to survivorship care
for childhood cancer survivors revealed that
gaps remain between published
recommendations and empirical evaluations
of interventions aiming to reduce barriers
and disparities.

IMPLICATIONS FOR CANCER SURVIVORS
Additional research is needed to identify
evidence-based interventions to improve
survivorship care for childhood cancer
survivors.

Erin M Mobley, Diana J Moke, Joel Milam, Carol Y Ochoa, Julia Stal, Nosa Osazuwa, Jai
Kemp, Maria Bolshakova, Jennifer Dinalo, Aneesa Motala, Susanne Hempel
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ACCURACY OF PERCEIVED PHYSICAL
ACTIVITY AND FITNESS LEVELS AMONG
CHILDHOOD CANCER SURVIVORS

BACKGROUND
Childhood cancer survivors do not
engage in sufficient physical activity and
have low fitness levels. Perceived
physical activity and fitness levels may
influence survivors' engagement in
health behaviours. We aimed to
investigate survivors' perceptions of
physical activity and fitness levels and
identify how accurate their perceptions
were. We further explored survivors'
attitudes toward physical activity,
including perceived importance and
desire to increase activity levels.

PROCEDURE
We recruited 116 childhood cancer
survivors (8-18 years) and assessed their
perceived physical activity levels using a
questionnaire and the Godin's Leisure
Score Index. Accuracy of their
perceptions was established by
comparing their perceived physical
activity levels with the recommended
guidelines. Survivors reported their
perceived fitness levels using the
International Fitness Scale. We
compared survivors' perceptions with
their performance on the 6-minute walk
test using weighted Cohen's kappa to
determine interrater agreement
between perceived and objectively
measured fitness.

RESULTS
Most survivors did not meet the physical
activity guidelines (<420 min/week).
One-third incorrectly perceived
whether their self-reported physical
activity levels were appropriate (84%
underestimated, while 16%
overestimated). Survivors had average
fitness and were inaccurate at
perceiving their fitness level. Survivors
highly valued the importance of being
able to do physical activity, and 89%
reported a desire to increase their
physical activity.

CONCLUSIONS
Our results reveal that many survivors
are not accurate when perceiving their
physical activity and fitness levels.
Emphasising the need for objective
fitness assessments, and patient
education in clinical practice may
support survivors to accurately perceive
their physical activity and fitness levels,
thus improving health behaviours.

Lauren Ha, David Mizrahi, Richard J Cohn, David Simar, Claire E Wakefield, Christina
Signorelli

Pediatr Blood Cancer; doi: 10.1002/pbc.29134
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"WHY WE KEEP COMING BACK": FAMILY AND
PROVIDER PERSPECTIVES ON FACTORS
INFLUENCING LONG-TERM FOLLOW-UP FOR
PEDIATRIC CANCER SURVIVORSHIP CARE

PURPOSE
The majority of childhood cancer
survivors do not follow-up for long-term
risk-based screening for recurrent
illness and treatment late effects,
despite a high prevalence of secondary
morbidities. The primary aim of this
study was to investigate factors that
influence long-term follow-up for
survivorship care, from the perspectives
of providers, patients, and caregivers.

MATERIALS AND METHODS
A semistructured interview was
designed to elicit stakeholder
perspectives on factors that facilitate or
impede routine clinic visits after
completion of cancer therapy. Results
were analyzed using a qualitative
framework method.

RESULTS
Providers, patients, and caregivers
identified a wide range of factors that
might influence long-term follow-up for
care. All respondents noted the
importance of efficient clinical
operations, resources such as parking,
provider behaviors, rapport/attachment,
and patient/family logistics. Compared
with patients/caregivers, providers
more frequently mentioned institutional
operations, their own education and
skills, patient/family understanding and
motivation, and interpersonal processes
such as communication style. Families
more frequently mentioned clinic
environment, and patients more
frequently noted the importance of
having a family member present,
something neither providers nor
caregivers reported.

CONCLUSIONS
Providers, patients, and patient
caregivers have different perspectives
regarding factors that may influence
follow-up for long-term survivorship
care. Understanding these differences
can help inform efforts to improve
follow-up.

Kellen C Gandy, Francesca B De Nigris, Ernest Frugé, Mehmet F Okcu, David D
Schwartz

J Pediatr Hematol Oncol; doi: 10.1097/MPH.0000000000002239
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ABSTRACT
Childhood cancer survivors (CCSs) who have
undergone bone marrow transplantation
with systemic chemotherapy and whole-
body irradiation often experience impaired
glucose tolerance with marked insulin
resistance. Incomplete acquired diabetic
lipodystrophy should be considered as a late
complication of bone marrow
transplantation. A 24-year-old Japanese
female patient with incomplete acquired
lipodystrophy, a CCS of acute lymphocytic
leukemia at the age of 3 years, was treated
for diabetes mellitus and dyslipidemia at our
hospital. Administration of multiple daily
insulin injections (70 units/day), and oral
administration of 500 mg/day metformin, 15
mg/day pioglitazone, and 200 mg/day
bezafibrate had proven ineffective for her
metabolic disorders. Subcutaneous
administration of metreleptin improved her
insulin resistance and hypertriglyceridemia
within a month; however, it failed to
maintain adequate plasma glucose levels in
the long term. When oral administration of
10 mg/day empagliflozin was added to the
metreleptin supplementation, her HbA1c
value (National Glycohemoglobin
Standardization Program) improved from 11%
to 8%, which was maintained for an
additional 18 months. 

This is the first case report of incomplete
lipodystrophy that shows efficacy of a
combination therapy with metreleptin and a
sodium glucose cotransporter 2 (SGLT2)
inhibitor for the treatment of diabetes and
dyslipidemia. An SGLT2 inhibitor attenuates
hyperglycemia through urinary glucose
excretion and has been suggested to
enhance lipid catabolism in the extra-
adipose tissues, especially in the liver and
skeletal muscles. Furthermore, metreleptin
supplementation could enhance the action
of the SGLT2 inhibitor by promoting satiety
and lipolysis through the central nervous
system. Combination therapy with
metreleptin and an SGLT2 inhibitor was
suggested to recover the volume of adipose
tissue, possibly through improvement of
insulin resistance in the adipose tissue. This
report highlights the pathophysiological
mechanism of an SGLT2 inhibitor in the
improvement of glucose metabolism in non-
healthy lean CCSs with insulin resistance.
Administration of SGLT2 inhibitor, along
with metreleptin supplementation, could be
a good alternative therapy for diabetic
lipodystrophy observed in CCSs.

Front Endocrinol (Lausanne); doi: 10.3389/fendo.2021.690996

CASE REPORT: METRELEPTIN AND SGLT2
INHIBITOR COMBINATION THERAPY IS
EFFECTIVE FOR ACQUIRED INCOMPLETE
LIPODYSTROPHY
Ayako Nagayama, Kenji Ashida, Miki Watanabe, Kanoko Moritaka, Aya Sonezaki, Yoichiro
Kitajima, Hirokazu Takahashi, Satoko Yoshinobu, Shimpei Iwata, Junichi Yasuda, Nao
Hasuzawa, Shuichi Ozono, Seiichi Motomura, Masatoshi Nomura
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SURVIVORS OF CHILDHOOD CANCER IN
LATIN AMERICA: ROLE OF FOUNDATIONS AND
PEER GROUPS IN THE LACK OF TRANSITION
PROCESSES TO ADULT LONG-TERM FOLLOW-
UP

BACKGROUND
Over the last decade, the population of
childhood cancer survivors has rapidly
increased in Latin America, opening a
long chapter of challenges for
healthcare providers in these countries
to provide follow-up and adult care.

AIM
In the process of exploring childhood
cancer parent and patient engagement
in resource-limited settings, we
highlight the challenges faced by Latin
American survivors from El Salvador,
Mexico, and Peru as they transitioned
from receiving cancer treatment to life
as a cancer survivors.

METHODS AND RESULTS
Focus group discussions and interviews
were performed as part of a larger
qualitative study involving 10 low and
middle-income countries in four
continents regarding patient and
caregiver engagement in childhood
cancer treatment. We present the
results of the Latin-American survivors
and their experiences finishing
treatment and life outside the pediatric
oncology follow-up system. Themes
regarding a) losing eligibility for
pediatric surveillance and care, b) the
importance of peer survivors, and c) the
need for giving back were part of their
stories.

CONCLUSION
We suggest that given the lack of
organized support from healthcare
systems and providers for survivors'
proper transition into adult-centered
care, foundations and non-governmental
organizations can provide transitional
support, offer space for
guidance/information, and work
towards collaboration among systems
for future integrated programs.

Nuria Rossell, María Fernanda Olarte-Sierra, Julia Challinor

Cancer Rep (Hoboken); doi: 10.1002/cnr2.1474
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EMERGING AND ONGOING SURVIVORSHIP
CHALLENGES AMONG CHILDHOOD CANCER
SURVIVORS AND PROVIDING RISK-BASED
FOCUSED FOLLOW-UP CARE

OBJECTIVES
To provide a summary of the emerging
and ongoing survivorship challenges
facing childhood, adolescent, and young
adult cancer survivors and their families.

DATA SOURCES
Research and review articles, websites,
and clinical guidelines specific to
childhood cancer survivorship were
used.

CONCLUSION
Many challenges exist in assuring quality
long-term follow-up and risk-based
screening for childhood cancer
survivors. Although many childhood
cancer survivors survive well into
adulthood, they are at risk for a vast
number of later complications of their
cancer treatment necessitating annual
cancer surveillance. In addition, many
childhood cancer survivors are not
engaging in long-term follow-up
recommendations for clinic attendance,
risk-based surveillance, and screening
for potentially life-ending events. 

Pediatric oncology nurses and advanced
practice nurses have played an
enormous role in the design of
childhood cancer survivorship programs
and are an integral member of the
multidisciplinary health care team who
care for this population. Nurses have an
obligation to continue to advance the
survivorship care of childhood cancer
survivors and lead interventional
opportunities to improve the lifelong
health-related quality of life and overall
physical health.

IMPLICATIONS FOR NURSING
PRACTICE
Pediatric oncology nurses and advanced
practice registered nurses must have a
working knowledge of the many late
effects that childhood cancer treatment
has on the long-term health of
childhood cancer survivors. Nurses are
well-placed in positions to continue the
efforts begun more than 2 decades prior
by pediatric oncology nurses who saw
the value and necessity of designated
survivorship programs.

Lisa Bashore, Wendy Hobbie

Semin Oncol Nurs; doi: 10.1016/j.soncn.2021.151163
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THE EUROPEAN MULTISTAKEHOLDER
PANCAREFOLLOWUP PROJECT: NOVEL,
PERSON-CENTRED SURVIVORSHIP CARE TO
IMPROVE CARE QUALITY, EFFECTIVENESS,
COST-EFFECTIVENESS AND ACCESSIBILITY
FOR CANCER SURVIVORS AND CAREGIVERS

BACKGROUND
The majority of childhood cancer survivors
are at risk of treatment-related adverse
health outcomes. Survivorship care to
mitigate these late effects is endorsed, but it
is not available for many adult survivors of
childhood cancer in Europe. The
PanCareFollowUp project was initiated to
improve their health and quality of life (QoL)
by facilitating person-centred survivorship
care.

METHODS
The PanCareFollowUp consortium was
established in 2018, consisting of 14 project
partners from ten European countries,
including survivor representatives. The
consortium will develop two
PanCareFollowUp Interventions, including a
person-centred guideline-based model of
care (Care Intervention) and eHealth
lifestyle coaching (Lifestyle Intervention).
Their development will be informed by
several qualitative studies and systematic
reviews on barriers and facilitators for
implementation and needs and preferences
of healthcare providers (HCPs) and
survivors. 

RESULTS
Replication manuals, allowing for replication
of the PanCareFollowUp Care and Lifestyle
Intervention, will be published and made
freely available after the project. Moreover,
results of the corresponding studies are
expected within the next five years.

CONCLUSIONS
The PanCareFollowUp project is a novel
European collaboration aiming to improve
the health and QoL of all survivors across
Europe by developing and prospectively
evaluating the person-centred
PanCareFollowUp Care and Lifestyle
Interventions.

Rebecca J van Kalsbeek, Helena J H van der Pal, Lars Hjorth, Jeanette F Winther,
Gisela Michel, Riccardo Haupt, Anne Uyttebroeck, Kylie O'Brien, Katerina Kepakova,
Cecilia Follin, Monica Muraca, Tomas Kepak, Vera Araujo-Soares, Edit Bardi, Anne
Blondeel, Eline Bouwman, Morven C Brown, Line E Frederiksen, Samira Essiaf, Rosella
P M G Hermens, Anita Kienesberger, Joke C Korevaar, Luzius Mader, Marlies
Mangelschots, Renée L Mulder, Selina van den Oever, Mieke Rijken, Katharina Roser,
Rod Skinner, Saskia M F Pluijm, Jacqueline J Loonen, Leontien C M Kremer,
PanCareFollowUp Consortium 

Eur J Cancer; doi: 10.1016/j.ejca.2021.05.030
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HELP-SEEKING BEHAVIOUR AND ATTITUDES
TOWARDS INTERNET-ADMINISTERED
PSYCHOLOGICAL SUPPORT AMONG
ADOLESCENT AND YOUNG ADULTS
PREVIOUSLY TREATED FOR CANCER DURING
CHILDHOOD: PROTOCOL FOR A SURVEY AND
EMBEDDED QUALITATIVE INTERVIEW STUDY
IN SWEDEN

INTRODUCTION
A subgroup of adolescent and young adult
childhood cancer survivors (AYACCS) are at
increased risk of psychological distress.
Despite this, AYACCS experience difficulties
accessing psychological support. E-mental
health (e-MH) may offer a solution to reduce
this treatment gap. However, research
examining e-MH for AYACCS has
experienced difficulties with recruitment,
retention and adherence. Such difficulties
may relate to: (1) help-seeking behaviour
and/or (2) e-MH acceptability. The overall
study aims are to: (1) examine potential
associations between health service use
factors, informed by Andersen's behavioural
model of health services use, and help-
seeking behaviour; (2) examine attitudes
towards e-MH interventions; and (3) explore
perceived need for mental health support;
past experience of receiving mental health
support; preferences for support; and
barriers and facilitators to help-seeking.

METHODS AND ANALYSIS
An online and paper-based cross-sectional
self-report survey (98 items) and embedded
qualitative interview study across Sweden,
with a target sample size of n=365.

Participants are aged 16-39 years, diagnosed
with cancer when 0-18 years and have
completed successful cancer treatment. The
survey examines sociodemographic and
clinical characteristics, actual help-seeking
behaviour, attitudes towards e-MH, stigma
of mental illness, mental health literacy,
social support and current symptoms of
depression, anxiety, and stress. Survey
respondents with past and/or current
experience of mental health difficulties are
invited into the qualitative interview study
to explore: (1) perceived need for mental
health support; (2) past experience of
receiving mental health support; (3)
preferences for support; and (4) barriers and
facilitators to help-seeking. Potential
associations between health service use
factors and help-seeking behaviour are
examined using univariable and
multivariable logistic regressions.
Qualitative interviews are analysed using
content analysis.

ETHICS AND DISSEMINATION
Ethical approval has been obtained from the
Swedish Ethical Review Authority (Dnr:
2020-06271). Results will be disseminated in
scientific publications and academic
conference presentations.

Joanne Woodford, Jenny Månberg, Åsa Cajander, Pia Enebrink, Arja Harila-Saari,
Josefin Hagström, Mathilda Karlsson, Hanna Placid Solimena, Louise von Essen

BMJ Open; doi: 10.1136/bmjopen-2020-041350
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ABSTRACT
The effects of childhood hematopoietic
stem cell transplantation (HSCT) on key
organs can impair cardiorespiratory
fitness, muscle strength, and physical
performance. We aimed to provide an
overview of childhood HSCT survivors'
status on these parameters compared
with healthy controls and discuss
current insights into clinical risk
factors. We performed a systematic
search in six scientific databases,
including studies published before April
2019 and performed a meta-analysis on
cardiorespiratory fitness. Muscle
strength and physical performance
status were presented narratively. We
included ten studies embodying 517
childhood HSCT survivors (mean 17.8
years at follow-up). The meta-analysis (n
= 4 studies) showed that childhood
HSCT survivors have lower
cardiorespiratory fitness compared with
healthy controls (Standard mean
difference (SMD) -1.32 [95% CI -1-58 to
-1.07]; I2 2%, p < 0.00001). 

Collectively, the studies indicated that
childhood HSCT survivors have lower
muscle strength (n = 4 studies) and
physical performance (n = 3 studies)
compared with healthy controls.
Childhood HSCT survivors have impaired
cardiorespiratory fitness years after
ended treatment. Muscle strength and
physical performance seem to be
impaired, although these measures are
insufficiently investigated. Associations
between HSCT-specific clinical risk
factors and cardiorespiratory fitness,
muscle strength, and physical
performance are required.

Bone Marrow Transplant doi: 10.1038/s41409-021-01370-2

CARDIORESPIRATORY FITNESS AND PHYSICAL
PERFORMANCE AFTER CHILDHOOD
HEMATOPOIETIC STEM CELL
TRANSPLANTATION: A SYSTEMATIC REVIEW
AND META-ANALYSIS
Martin Kaj Fridh, Casper Simonsen, Peter Schmidt-Andersen, Anne Anker Nissen, Jesper
Frank Christensen, Anders Larsen, Abigail L Mackey, Hanne Bækgaard Larsen, Klaus
Müller
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HEALTH-RELATED QUALITY OF LIFE OF
CHILDREN BORN TO CHILDHOOD CANCER
SURVIVORS IN GERMANY

OBJECTIVE
Rising childhood cancer survival rates
have increased the importance of
health-related quality of life (HRQL)
assessment. While survivors show
comparable HRQL to peers, concerns
that cancer treatment could impact the
health of prospective children were
reported. No previous publications
address HRQL of childhood cancer
survivor offspring.

METHODS
We assessed survivor offspring HRQL
using the parental KINDL-questionnaire.
Matched-pair analysis was conducted
with data from the general population
(KiGGS study) using age, gender and
education (1:1, n=1,206 cases).
Multivariate analyses were conducted to
detect influence of parental diagnose
and treatment on offspring HRQL.

RESULTS
Overall, within KINDL-dimensions,
survivors reported comparable to higher
HRQL for their children than the general
population. Survivor parents reported
significantly (p<.001) higher
psychological (86.7% vs. 83.0%, Cohen's
d=0.3) and self-esteem (79.1% vs. 73.3%,
Cohen's d=0.5) wellbeing scores for
younger children (3-6-year-olds). 

As time since diagnosis increased,
parents reported higher wellbeing
scores. Accordingly, recently diagnosed
survivors reported significantly lower
psychological wellbeing scores (p=0.28;
OR=0.457; 95%-CI=0.228-0.918) for their
children. With increasing age, average
HRQL scores decreased in both cohorts;
yet, this drop was less pronounced for
survivor offspring. The biggest
difference between age groups (7-10- vs.
14-17-year-olds) was found for school-
specific wellbeing (6.2-point drop in
survivor offspring vs. 18.2-point drop in
KiGGS-offspring).

CONCLUSION
Comparable to higher parentally-
assessed HRQL was reported for
survivor offspring compared to peers.
These findings are reassuring and
consistent with self-reported HRQL in
childhood cancer survivors. Type of
parental cancer diagnosis and treatment
showed no negative impact on offspring
HRQL.

Magdalena Balcerek, Greta Sommerhäuser, Ralph Schilling, Heike Hölling, Stephanie
Klco-Brosius, Anja Borgmann-Staudt

Psychooncology; doi: 10.1002/pon.5752

http://dx.doi.org/10.1002/pon.5752


3 8  |  C H I L D H O O D  C A N C E R  L A T E  E F F E C T S  P U B L I C A T I O N S

ABSTRACT
Tinnitus is a known complication of
treatment for childhood cancer and
potentially reduces the quality of life for
childhood cancer survivors (CCS).
Although current guidelines recommend
annual surveillance in CCS at risk for
tinnitus, current screening practices
among pediatric oncology survivorship
providers are unknown. The authors
performed a retrospective cohort study
to assess the adequacy of current
tinnitus screening in survivorship care.
The 5.6% prevalence of tinnitus
reported by the Childhood Cancer
Survivorship Study, the largest ongoing
follow-up cohort of CCS, served as the
baseline for comparison for our rate of
documented positive screening for
tinnitus.

Survivorship providers identified
tinnitus in 3 of 624 (0.48%) eligible CCS,
which was significantly lower than the
prevalence in the Childhood Cancer
Survivorship Study (P<0.0001).
Survivorship providers documented any
screening for tinnitus (positive or
negative) in 15 of 624 (2.4%) CCS.
Screening practices significantly
differed by ototoxic exposure history
and age at follow-up. This study
demonstrates that screening and
detection of tinnitus are
underdocumented by survivorship
providers, raising concern for
inadequate screening practices.
Improved screening may facilitate the
recognition and treatment of this late
effect, improving the quality of life for
CCS.

J Pediatr Hematol Oncol; doi: 10.1097/MPH.0000000000001966

PROVIDER DOCUMENTATION OF TINNITUS IN
CHILDHOOD CANCER SURVIVORS

Natalie Macaruso, Kristen Campbell, Carrye Cost, Jenna Sopfe
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ABSTRACT
Tinnitus is a known complication of
treatment for childhood cancer and
potentially reduces the quality of life for
childhood cancer survivors (CCS).
Although current guidelines recommend
annual surveillance in CCS at risk for
tinnitus, current screening practices
among pediatric oncology survivorship
providers are unknown. The authors
performed a retrospective cohort study
to assess the adequacy of current
tinnitus screening in survivorship care.
The 5.6% prevalence of tinnitus
reported by the Childhood Cancer
Survivorship Study, the largest ongoing
follow-up cohort of CCS, served as the
baseline for comparison for our rate of
documented positive screening for
tinnitus.

Survivorship providers identified
tinnitus in 3 of 624 (0.48%) eligible CCS,
which was significantly lower than the
prevalence in the Childhood Cancer
Survivorship Study (P<0.0001).
Survivorship providers documented any
screening for tinnitus (positive or
negative) in 15 of 624 (2.4%) CCS.
Screening practices significantly
differed by ototoxic exposure history
and age at follow-up. This study
demonstrates that screening and
detection of tinnitus are
underdocumented by survivorship
providers, raising concern for
inadequate screening practices.
Improved screening may facilitate the
recognition and treatment of this late
effect, improving the quality of life for
CCS.

Ecancermedicalscience; doi: 10.3332/ecancer.2021.1220

SURVIVOR AND PARENT ENGAGEMENT IN
CHILDHOOD CANCER TREATMENT IN IRAN

Shirin Ahmadnia, Atena Kamel Ghalibaf, Saba Kamkar, Zahra Mohamadzadeh, Mithra
Ghalibafian
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HOME-BASED TELEHEALTH EXERCISE
PARENTHOOD AMONG MEN DIAGNOSED
WITH CANCER IN CHILDHOOD AND EARLY
ADULTHOOD: TRENDS OVER TIME IN A
DANISH NATIONAL COHORTIN EARLY-ON
SURVIVORS OF CHILDHOOD ACUTE
LYMPHOBLASTIC LEUKEMIA: FEASIBILITY
STUDY

STUDY QUESTION
Is the rate of fatherhood among men
diagnosed with cancer in childhood and
early adulthood different from men without
cancer, and, if so, have the differences
changed over time?

SUMMARY ANSWER
Men diagnosed with cancer have had
significantly reduced rates of fatherhood
compared with undiagnosed men; however,
the rates of fatherhood among the cancer
survivors have increased markedly over
time.

WHAT IS KNOWN ALREADY
The number of children and young
adolescents who survive cancer has steadily
increased over recent decades, with a
current 5-year survival rate of
approximately 80%. Consequently, life
circumstances after cancer have gained
increasing importance, including the desire
among survivors to have children and a
family. ARTs to aid reproduction among
cancer survivors have been developed, and
fertility preservation is increasingly a topic
being discussed before undergoing cancer
treatment. 

But the potential for fertility preservation
differs dependent on age at diagnosis and
type of cancer. Earlier studies have shown a
decreased fertility rate among survivors of
child and adolescent cancer compared to
those diagnosed in early adulthood.

STUDY DESIGN, SIZE, DURATION
This study is a national, register-based
cohort study. Men diagnosed with cancer in
childhood and early adulthood (<30 years of
age) were registered in the Danish Cancer
Register in 1978-2016 (n = 9353). According
to the time of diagnosis, each cancer-
diagnosed man was randomly matched with
150 undiagnosed men from the background
population within the same birth year. The
men were followed until having their first
child, death, migration or the end of the
study (31 December 2017) in medical
registers and socio-demographic population
registers.

TO BE CONTINUED ON NEXT PAGE

R Sylvest, D Vassard, L Schmidt, K Schmiegelow, K T Macklon, J L Forman, A Pinborg
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PARTICIPANTS/MATERIALS, SETTING,
METHODS
Fatherhood among the boys and young men
diagnosed with cancer were compared with
the age-matched comparison group in all
statistical analyses. Cancer diagnoses were
categorised as central nervous system (CNS)
cancers, haematological cancers or solid
cancers. Analyses were stratified by age at
diagnosis (0-9, 10-19, 20-29 years) and time
of diagnosis (1978-1989, 1990-1999, 2000-
2009, 2010-2016). Death was incorporated as
a competing risk in all analyses.

MAIN RESULTS AND THE ROLE OF CHANCE
The study population consisted of 9353 boys
and young men diagnosed with cancer
between 1978 and 2016 and 1 386 493 men in
the age-matched comparison group. Those
surviving CNS cancer as young men had the
lowest hazard ratio (HR) of fatherhood
compared with the age-matched comparison
group (HR 0.67, 95% CI 0.57-0.79), followed
by survivors of haematological cancers (HR
0.90, 95% CI 0.81-1.01), while the highest
chance of fatherhood was among survivors
of solid cancers (HR 1.16, 95% CI 1.12-1.20)
with a slightly increased HR compared with
undiagnosed males. The HR of becoming a
father increased over time. From the first
decade to the last decade 30 years later, the
HR of becoming a father increased for solid
tumours (HR 0.78, 95% CI 0.73-0.83 to HR
1.08, 95% CI 0.95-1.22), haematological
cancers (HR 0.64, 95% CI 0.53-0.79 to HR
0.97, 95% CI 0.73-1.30) and CNS cancers (HR
0.44, 95% CI 0.34-0.57 to HR 0.98, 95% CI
0.49-1.95) compared to the age-matched
comparison group. 

Also, when compared with the age-matched
comparison group, men diagnosed with
cancer when aged 20-29 years were more
likely became fathers over the time of the
study (HR 0.80, 95% CI 0.74-0.86 to HR 1.08,
95% CI 0.96-1.22).

LIMITATIONS, REASONS FOR CAUTION
The study was based on register data, and
information was not available about the
men's fertility potential, whether they had a
desire to have children and whether it was
possible for them to find a partner.
Information about fertility preservation, e.g.
sperm freezing, could also have provided
additional insights. Furthermore,
information about diagnosis and ART
treatment would have been beneficial.

WIDER IMPLICATIONS OF THE FINDINGS
Information and education of male patients
diagnosed with cancer about fertility
preservation options and their chances to
create their own family is crucial.
Reassuringly, time trends showed more men
with a previous cancer diagnosis becoming
fathers in recent years than in earlier years,
reflecting that survival and fertility
preservation have improved over time.

CONTINUED FROM PREVIOUS PAGE
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ABSTRACT
5-year overall survival rates have surpassed
90% for childhood acute lymphocytic
leukaemia, but survivors are at risk for
permanent health sequelae. Although event-
free survival appropriately represents the
outcome for cancers with poor overall
survival, this metric is inadequate when cure
rates are high but challenged by serious,
persistent complications. Accordingly, a
group of experts in paediatric haematology-
oncology, representative of 17 international
acute lymphocytic leukaemia study groups,
launched an initiative to construct a
measure, designated severe toxicity-free
survival (STFS), to quantify the occurrence
of physician-prioritised toxicities to be
integrated with standard cancer outcome
reporting. Five generic inclusion criteria
(not present before cancer diagnosis,
symptomatic, objectifiable, of unacceptable
severity, permanent, or requiring
unacceptable treatments) were used to
assess 855 health conditions, which resulted
in inclusion of 21 severe toxicities.
Consensus definitions were reached through
a modified Delphi process supplemented by
two additional plenary meetings.

The 21 severe toxicities include severe
adverse health conditions that substantially
affect activities of daily living and are
refractory to therapy (eg, refractory
seizures), are without therapeutic options
(eg, blindness), or require substantially
invasive treatment (eg, cardiac
transplantation). Incorporation of STFS
assessment into clinical trials has the
potential to improve and diversify treatment
strategies, focusing not only on traditional
outcome events and overall survival but also
the frequencies of the most severe
toxicities. The two major aims of this Review
were to: prioritise and define unacceptable
long-term toxicity for patients with
childhood acute lymphocytic leukaemia, and
define how these toxicities should be
combined into a composite quantity to be
integrated with other reported outcomes.
Although STFS quantifies the clinically
unacceptable health tradeoff for cure using
childhood acute lymphocytic leukaemia as a
model disease, the prioritised severe
toxicities are based on generic
considerations of relevance to any other
cancer diagnosis and age group.

Lancet Haematol; doi: 10.1016/S2352-3026(21)00136-8

SEVERE TOXICITY FREE SURVIVAL: PHYSICIAN-
DERIVED DEFINITIONS OF UNACCEPTABLE
LONG-TERM TOXICITIES FOLLOWING ACUTE
LYMPHOCYTIC LEUKAEMIA

Liv Andrés-Jensen, Andishe Attarbasch, Edit Bardi, Shlomit Barzilai-Birenboim, Deepa
Bhojwani, Melanie M Hagleitner, Christina Halsey, Arja Harila-Saari, Raphaele R L van
Litsenburg, Melissa M Hudson, Sima Jeha, Motohiro Kato, Leontien Kremer, Wojciech
Mlynarski, Anja Möricke, Rob Pieters, Caroline Piette, Elizabeth Raetz, Leila Ronceray,
Claudia Toro, Maria Grazia Valsecchi, Lynda M Vrooman, Sigal Weinreb, Naomi Winick,
Kjeld Schmiegelow, Ponte di Legno Severe Toxicity Working Group
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THE CONTRIBUTION OF NEUROCOGNITIVE
SITUATION, PHYSICAL CAPACITY AND DAILY
LIFE ACTIVITIES TO QUALITY OF LIFE IN
CHILDHOOD ACUTE LYMPHOBLASTIC
LEUKEMIA SURVIVORS

BACKGROUND
There are no extensive studies on the
QL in children who completed Acute
Lymphoblastic Leukemia(ALL) treatment
and currently living without any disease
in Turkey. Our study aimed to analyze
both the QL and the effects of physical,
neurocognitive capacities on QL in
childhood ALL survivors aged 7-12 years
at the time of recruitment.

METHODS
PedsQL cancer module 3.0 child and
proxy report, for ages 5-7 and 8-12
years, WeeFIM scale, BOT-2, RPM,
reading, writing, and mathematics
assessment tools, sociodemographic
information form were carried out to the
children and their family. 

RESULTS
There was no effect of the months since
the completion of therapy on pain,
anxiety, cognitive problems, perceived
physical appearance, and the total QL
scores of children and proxy reports (p >
0.05). Children's physical capacities
were significantly worse than healthy
controls and have not reached the level
of healthy children even after a long
time since completion of ALL therapy.
There was a significant association
between physical capacity and daily
independent living status(p<0.001).
Reading, writing, and mathematical skills
were significantly associated with the
mean time off-treatment (p<0.001), and
the total score of RPM and PedsQL of
those with mathematical difficulties
were significantly lower than those
without any difficulty(p<0.05).

Elif Keleş, Yağmur Çam, Bülent Elbasan, Şebnem Soysal, Zühre Kaya, Idil Yenicesu,
Ülker Koçak

Turk J Med Sci; doi: 10.3906/sag-2010-299
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28-YEAR INCIDENCE AND TIME TRENDS OF
CHILDHOOD LEUKAEMIA IN FORMER EAST
GERMANY COMPARED TO WEST GERMANY
AFTER GERMAN REUNIFICATION: A STUDY
FROM THE GERMAN CHILDHOOD CANCER
REGISTRY

BACKGROUND
The aetiology of childhood leukaemia is
largely unknown. Analyses of
geographical differences may enhance
aetiologic insights. The reunification of
Germany in 1990 provides a unique
opportunity to evaluate incidence
patterns and time trends in two merging
countries with substantial lifestyle,
social and socioeconomic differences.
With this study we provide an extensive
assessment of 28-year incidence
patterns and temporal trends after the
German reunification.

METHODS
We identified all children diagnosed
with a lymphoid leukaemia (LL) or acute
myeloid leukaemia (AML) before the age
of 15 years between 1991 and 2018 using
the German Childhood Cancer Registry
(N = 14,922), and evaluated the incidence
pattern and temporal trends in former
East Germany compared to West
Germany by subtype, age at diagnosis
and sex.

RESULTS
Incidence rates of LL were substantially
lower (around 20 %) in Eastern Germany
compared to Western Germany at the
time of reunification.

This was followed by a remarkable
increase in Eastern Germany across both
sexes and age groups until around 2000,
when incidence rates reached the same
levels as those in Western German
federal states. Thereafter, incidence
rates remained rather stable with some
indications of a slightly decreasing
tendency in both Eastern and Western
Germany (estimated annual percentage
changes (EAPC) 2005–2018: East
Germany = −0.8 %; West Germany = −0.4
%), driven by the 0- to 4-year olds.
Overall, AML incidence rates were stable
over time in Western Germany, while
EAPC for Eastern Germany indicated an
increasing tendency (EAPC
1991−2018 = 1.3 %) driven by the older
children, mostly during the early 2000s
and in most recent years.

CONCLUSION
The underlying mechanisms driving the
childhood leukaemia rates remain
inconclusive. Linkage studies including
individual and clinical data would be
valuable in evaluating the impact of a
population’s social, socioeconomic and
lifestyle changes on the risk of
childhood leukaemia and disease
aetiology overall.

Maike Wellbrock, Claudia Spix, Desiree Grabow, Arndt Borkhardt, Hajo Zeeb,
Friederike Erdmann

Cancer Epidemiology; doi: 10.1016/j.canep.2021.101968
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FACTORS ASSOCIATED WITH 5- AND 10-YEAR
SURVIVAL AMONG A RECENT COHORT OF
CHILDHOOD CANCER SURVIVORS (FRANCE,
2000-2015)

BACKGROUND
Childhood cancer survival currently
exceeds 80 % five years after diagnosis
in high-income countries. In this study,
we aimed to describe long-term trends
and to investigate socioeconomic and
spatial disparities in childhood cancer
survival.

METHODS
The study included 28,073 cases
recorded in the French National Registry
of Childhood Cancers from 2000 to 2015.
Contextual census data (deprivation
indices, population density, spatial
accessibility to general practitioners)
were allocated to each case based on the
residence at diagnosis. Overall survival
(OS) and conditional 10-year OS for 5-
year survivors were estimated for all
cancers combined and by diagnostic
group and subgroup. Comparisons were
conducted by sex, age at diagnosis,
period of diagnosis, and contextual
indicators. Hazard ratios for death were
estimated using Cox models.

RESULTS
All cancers combined, the OS reached
82.8 % [95 % CI: 82.4-83.3] at 5 years
and 80.8 % [95 % CI: 80.3-81.3] at 10
years. Conditional 10-year OS of 5-year
survivors reached 97.5 % [95 % CI: 97.3-
97.7] and was higher than 95 % for all
subgroups except osteosarcomas and
most subgroups of the central nervous
system. In addition to disparities by sex,
age at diagnosis, and period of
diagnosis, we observed a slight decrease
in survival for cases living in the most
deprived areas at diagnosis, not
consistent across diagnostic groups.

CONCLUSION
Our results confirm the high 5-year
survival for childhood cancer and show
an excellent 10-year conditional survival
of 5-year survivors. Additional individual
data are needed to clarify the factors
underlying the slight decrease in
childhood cancer survival observed in
the most deprived areas.

Claire Poulalhon, Stéphanie Goujon, Fabienne Marquant, Laure Faure, Sandra Guissou,
Audrey Bonaventure, Emmanuel Désandes, Paula Rios, Brigitte Lacour, Jacqueline
Clavel

Cancer Epidemiol; doi: 10.1016/j.canep.2021.101950
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SELF-REPORTED LATE EFFECT SYMPTOM
CLUSTERS AMONG YOUNG PEDIATRIC
CANCER SURVIVORS

PURPOSE
Most survivors of childhood cancer
experience subsequent chronic
conditions but little is known about
concurrent symptoms. This study seeks
to identify late effect symptom clusters
among young pediatric cancer survivors.

METHODS
Survivors ≥ 18 or parents of survivors <
18 years enrolled in an institutional
cohort study indicated (yes/no) if they
experienced certain symptoms after
treatment. The sample was randomly
divided in half for exploratory factor
analyses to identify symptom clusters
followed by confirmatory factor
analyses. Symptoms with ≥ 10%
prevalence were included. Cluster
structure generalizability across
subgroups was examined using
congruence coefficients.

RESULTS
The sample included 579 survivors (74%
non-Hispanic white, 45% leukemia, 12.8
± 4.5 years at survey, 5.9 ± 3.5 years
since therapy). Respondents averaged
three symptoms. Three clusters were
identified: 

(1) gastrointestinal: abdominal pain,
diarrhea, constipation, nausea, vomiting
(Cronbach's α = 0.74); (2) psychological:
depression, anxiety, memory problems,
anger management problems, sleep
problems (α = 0.71); and (3) neurologic:
problems walking, numbness/tingling,
fatigue, back pain, chronic pain,
weakness/inability to move legs (α =
0.71). Confirmatory factor analysis
confirmed the three-cluster structure
(standardized root mean square residual:
0.09; parsimonious goodness of fit: 0.96;
Bentler-Bonett normed fit index: 0.95).
The gastrointestinal and psychological
clusters were generalizable across most
subgroups while the neurologic cluster
varied across age and race/ethnicity
subgroups.

CONCLUSION
Three distinct late effect symptom
clusters were identified in young
childhood cancer survivors with
gastrointestinal and psychological
clusters remaining relatively stable
across subgroups. Future studies should
focus on the characteristics of patients
who experience these symptoms,
especially those with high symptom
burden, and the synergistic impact on
quality of life.

Rebecca Williamson Lewis, Karen E Effinger, Karen Wasilewski-Masker, Ann Mertens,
Canhua Xiao

Support Care Cancer; doi: 10.1007/s00520-021-06332-4
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LATE ADVERSE EFFECTS OF CHILDHOOD
ACUTE LYMPHOBLASTIC LEUKEMIA
TREATMENT ON DEVELOPING DENTITION

BACKGROUND
Childhood cancer survivors show a
variety of late adverse effects on dental
health. The purpose of this study was to
examine the prevalence and severity of
dental abnormalities in permanent
dentition in childhood leukemia
survivors.

MATERIALS AND METHODS
Retrospective analysis of panoramic
radiographs was performed for 178
childhood leukemia survivors aged
below 17 years at the time of diagnosis.
Sex, age at diagnosis, interval between
ALL diagnosis and the follow-up
radiograph, treatment protocol, and risk
grouping were recorded. Abnormalities
of tooth development and defect index
were used to assess the frequency and
severity of dental abnormalities.

RESULTS
One hundred eight (61%) patients had no
dental abnormalities at follow-up
examination at a median of 6.1 years
after diagnosis. Microdontia was more
frequent in children under 6 years of age
at the time of diagnosis (5.7% vs. 0.6%, p
< .001). Significant differences were
noted between distinct ALL treatment
protocols with more common
microdontia in patients treated
according to the NOPHO ALL2008
protocol. Tooth agenesis was more
frequent in patients that underwent
therapy according to high-risk arms
compared to intermediate- or standard-
risk arms (3.8% vs. 1.4%, p = .01).
Patients under 6 years of age at
diagnosis had a significantly higher
average defect index score than older
patients (7.0 vs. 2.8, p = .01).

CONCLUSION
Children and adolescents who received
ALL treatment were at risk for dental
damage. Young age and high-intensity
therapy were associated with the
severity of dental abnormalities.

Egle Immonen, Atte Nikkilä, Timo Peltomäki, Liisa Aine, Olli Lohi

Pediatr Blood Cancer; doi: 10.1002/pbc.29200
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ABSTRACT

The NCCN Guidelines for Survivorship
are intended to help healthcare
professionals working with cancer
survivors to ensure that each survivor’s
complex and varied needs are addressed.
The Guidelines provide screening,
evaluation, and treatment
recommendations for consequences of
adult-onset cancer and its treatment;
recommendations to help promote
healthful lifestyle behaviors, weight
management, and immunizations in
survivors; and a framework for care
coordination. This article summarizes
the recommendations regarding
employment and return to work for
cancer survivors that were added in the
2021 version of the NCCN Guidelines.

JNCCN; doi: 10.6004/jnccn.2021.0028

SURVIVORSHIP, VERSION 1.2021
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HEALTH UTILITIES IN PEDIATRIC CANCER
PATIENTS AND SURVIVORS: A SYSTEMATIC
REVIEW AND META-ANALYSIS FOR CLINICAL
IMPLEMENTATION

PURPOSE
Health utility (HU) is a useful metric for
evaluating cost and utility of cancer
therapies or prioritizing healthcare
resources. We conducted a meta-
analysis to compare HUs in association
with clinical parameters and identify
missing cancer-related themes from the
extant HU measures for pediatric cancer
patients and survivors.

METHODS
Studies published in the PubMed,
Embase, Web of Science, and Cochrane
Library were identified. Meta-analyses
were performed to estimate weighted
means of HUs assessed by self- and
proxy-responses. Mixed-effects meta-
regressions were applied to compare
HUs between cancer patients/survivors
and general populations. Missing themes
in the extant measures were identified
based on established patient-reported
outcomes frameworks.

RESULTS
Of 123 selected studies included
pediatric cancer populations, 44% used
the Health Utilities Index version 2
(HUI2), and 48% used version 3 (HUI3).
Compared to general populations,
cancer patients undergoing therapies
for acute lymphoblastic leukemia (ALL)
had 0.129 (95% CI − 0.183 to − 0.075) and
brain tumor had 0.257 (95% CI − 0.354 to
− 0.160) lower HUs per proxy-reported
HUI3, whereas survivors of ALL had
0.028 (95% CI − 0.062 to 0.007) and
brain tumor had 0.188 (95% CI − 0.237 to
− 0.140) lower HUs per proxy-reported
HUI3. Compared to general populations,
cancer patients treated with
multimodality therapy and survivors off
therapy 2–5 years had significantly
poorer HUs (p’s < 0.05). Missing cancer-
specific contents from the HU measures
were identified.

CONCLUSION
Pediatric cancer patients and survivors
had poorer HUs than general
populations. It is important to select
appropriate HUs for economic
evaluations, and offer interventions to
minimize HU deficits for particular
cancer populations.

Pingyu Chen, Hudson M. Melissa, Minghui Li & I-Chan Huang

Quality of Life Research; doi: 10.1007/s11136-021-02931-0
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ABSTRACT

The successful integration of clinical
trials into pediatric oncology has led to
steady improvement in the 5-year
survival rate for children diagnosed with
Hodgkin lymphoma (HL). It is estimated
that >95% of children newly diagnosed
with HL will become long-term
survivors. Despite these successes,
survival can come at a cost. Historically,
long-term survivors of HL have a high
risk of late-occurring adverse health
effects and increased risk of nonrelapse
mortality compared with the general
population. The recognition of late-
occurring events paired with the
decades of life remaining for children
cured of HL have made paramount the
need to develop effective treatments
that minimize the risk of late toxicity.
Toward this goal, multiple, dose-intense,
risk- and response-based regimens that
use lower cumulative doses of
chemotherapy and radiation have been
developed. 

Appropriate frontline treatment
selection requires a level of familiarity
with the efficacy, acute toxicity,
convenience, and late effects of
treatments that may be impractical for
providers who infrequently treat
children with HL. There is an increasing
need for guideline developers to begin
to merge considerations from both
frontline treatment and survivorship
guidelines into practical documents that
integrate potential long-term health
risks. Herein, we take the first steps
toward doing so by aligning cumulative
treatment exposures, anticipated risks
of late toxicity, and suggested
surveillance recommendations for
NCCN-endorsed Pediatric HL
Guidelines. Future studies that integrate
simulation modeling will strengthen this
integrated approach and allow for
opportunities to incorporate regimen-
specific risks, health-related quality of
life, and cost-effectiveness into decision
tools to optimize HL therapy.

JNCCN; doi: 10.6004/jnccn.2021.7042

INTEGRATION OF PEDIATRIC HODGKIN
LYMPHOMA TREATMENT AND LATE EFFECTS
GUIDELINES: SEEING THE FOREST BEYOND
THE TREES

Matthew J. Ehrhardt; Jamie E. Flerlage; Saro H. Armenian; Sharon M. Castellino; David C.
Hodgson; and Melissa M. Hudson

https://jnccn.org/view/journals/jnccn/19/6/article-p755.xml?ArticleBodyColorStyles=Abstract%20%2F%20Extract
https://jnccn.org/view/journals/jnccn/19/6/article-p755.xml?ArticleBodyColorStyles=Abstract%20%2F%20Extract


5 1  |  C H I L D H O O D  C A N C E R  L A T E  E F F E C T S  P U B L I C A T I O N S

PSYCHOMETRIC PROPERTIES OF THE
CHINESE VERSION OF THE PITTSBURGH
SLEEP QUALITY INDEX (PSQI) AMONG HONG
KONG CHINESE CHILDHOOD CANCER
SURVIVORS

BACKGROUND
Sleep disruption is a prevalent symptom
reported by survivors of childhood cancer.
However, there is no validated instrument
for assessing this symptom in this
population group. To bridge the literature
gap, this study translated and adapted the
Pittsburgh Sleep Quality Index (PSQI) for
Hong Kong Chinese cancer survivors and
examined its psychometric properties and
factor structure.

METHODS
A convenience sample of 402 Hong Kong
Chinese childhood cancer survivors aged 6-
18 years were asked to complete the Chinese
version of the PSQI, Center for
Epidemiologic Studies Depression Scale for
Children (CES-DC), Fatigue Scale-Child (FS-
C)/Fatigue Scale-Adolescent (FS-A), and
Pediatric Quality of Life Inventory (PedsQL).
To assess known-group validity, 50 pediatric
cancer patients and 50 healthy counterparts
were recruited. A sample of 40 children were
invited to respond by phone to the PSQI 2
weeks later to assess test-retest reliability.
A cutoff score for the translated PSQI used
with the survivors was determined using
receiver operating characteristic analysis.

RESULTS
The Chinese version of the PSQI had a
Cronbach alpha of 0.71, with an intraclass
correlation coefficient of 0.90. Childhood
cancer survivors showed significantly lower
mean PSQI scores than children with cancer,
and significantly higher mean scores than
healthy counterparts. This reflected that
childhood cancer survivors had a better
sleep quality than children with cancer, but
a poorer sleep quality than healthy
counterparts. We observed positive
correlations between PSQI and CES-DC
scores and between PSQI and FS-A/FS-C
scores, but a negative correlation between
PSQI and PedsQL scores. The results
supported that the Chinese version of the
PSQI showed convergent validity.
Confirmatory factor analysis showed that
the translated PSQI data best fit a three-
factor model. The best cutoff score to detect
insomnia was 5, with a sensitivity of 0.81 and
specificity of 0.70.

CONCLUSION
The Chinese version of the PSQI is a reliable
and valid instrument to assess subjective
sleep quality among Hong Kong Chinese
childhood cancer survivors. The validated
PSQI could be used in clinical settings to
provide early assessments for sleep
disruption. Appropriate interventions can
therefore be provided to minimize its
associated long-term healthcare cost.

K Y Ho, Katherine K W Lam, W Xia, J O K Chung, Ankie T Cheung, Laurie L K Ho, S Y
Chiu, Godfrey C F Chan, William H C Li

Health Qual Life Outcomes; doi: 10.1186/s12955-021-01803-y
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WHITE MATTER HYPERINTENSITY VOLUMES
ARE RELATED TO PROCESSING SPEED IN
LONG-TERM SURVIVORS OF CHILDHOOD
CEREBELLAR TUMORS

PURPOSE
Across several clinical populations,
higher white matter hyperintensity
(WMH) burden is consistently associated
with decreases in cognitive
performance, especially processing
speed. Research of childhood cancer
survivors has not utilized WMH
quantification methodology to better
understand the impact of WMH burden
and its relationship with core cognitive
skills. The present study aimed to
quantify WMH volumes in a sample of
long-term survivors of childhood
cerebellar tumor and investigate the
relationships with performance on a
measure of oral processing speed. To
further explore brain-behavior
relationships, multivariate sparse
canonical correlations was employed to
identify WMH areas that predict
processing speed performance.

METHODS
Thirty-five survivors and 56 healthy
controls underwent neuroimaging and
completed a measure of oral processing
speed. The survivor group was further
divided based on treatment (i.e.,
chemoradiation therapy (n = 20) vs.
surgery only (n = 15)) to better
understand the impact of treatment.

RESULTS
Survivors, and especially those treated
with chemoradiation therapy, showed
higher total WMH volumes and slower
processing speed. Higher total WMH
volumes were significantly associated
with poorer processing speed (r = -
0.492, p = 0.003). Multivariate brain-
behavior relationships revealed that
periventricular WMHs were significantly
associated with slower processing speed
performance (p < 0.05).

CONCLUSION
Results exemplify that long-term
survivors treated with and without
chemoradiation therapy are at increased
risk of developing higher WMH volumes
compared to healthy peers. In addition,
processing speed was robustly shown to
be related to periventricular WMHs
using an automated neuroimaging
pipeline. This methodology to monitor
WMH burden has the potential to be
implemented efficiently with routine
clinical neuroimaging of cancer
survivors.

Holly A Aleksonis, Lisa C Krishnamurthy, Tricia Z King

J Neurooncol; doi: 10.1007/s11060-021-03799-3
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VALIDATION OF QUESTIONNAIRE-REPORTED
CHEST WALL ABNORMALITIES WITH A
TELEPHONE INTERVIEW IN SWISS
CHILDHOOD CANCER SURVIVORS

BACKGROUND
Chest wall abnormalities are a poorly
studied complication after treatment for
childhood cancer. Chest wall
abnormalities are not well-described in
the literature, and little is known on the
impact on daily life of survivors.

METHODS
We investigated prevalence and risk
factors of chest wall abnormalities in
childhood cancer survivors in a
nationwide, population-based cohort
study (Swiss Childhood Cancer Survivor
Study) with a questionnaire survey. We
then interviewed a nested sample of
survivors to validate types of chest wall
abnormalities and understand their
impact on the daily life of survivors.

RESULTS
Forty-eight of 2382 (95%CI 2-3%)
survivors reported a chest wall
abnormality. Risk factors were older age
at cancer diagnosis (16-20 years; OR 2.5,
95%CI 1.0-6.1), lymphoma (OR 3.8, 95%CI
1.2-11.4), and central nervous system
tumors (OR 9.5, 95%CI 3.0-30.1) as
underlying disease, and treatment with
thoracic radiotherapy (OR 2.0, 95%CI
1.0-4.2), surgery to the chest (OR 4.5,
95%CI 1.8-11.5), or chemotherapy (OR
2.9, 95%CI 1.0-8.1). The nature of the
chest wall abnormalities varied and
included thoracic wall deformities
(30%), deformations of the spine (5%) or
both (55%), and scars (10%). Chest wall
abnormalities affected daily life in two
thirds (13/20) of those who reported
these problems and necessitated
medical attention for 15 (75%) survivors.

CONCLUSION
It is important that, during follow-up
care, physicians pay attention to chest
wall abnormalities, which are rare late
effects of cancer treatment, but can
considerably affect the well-being of
cancer survivors.

Rahel Kasteler, Christa Lichtensteiger, Christina Schindera, Marc Ansari, Claudia E
Kuehni, Swiss Pediatric Oncology Group (SPOG) Scientific Committee

BMC Cancer; doi: 10.1186/s12885-021-08425-z
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FERTILITY PRESERVATION IN CHILDHOOD
AND ADOLESCENT FEMALE TUMOR
SURVIVORS

OBJECTIVE
To assess the proportion of female
childhood and adolescent tumor
survivors who could benefit from oocyte
cryopreservation.

DESIGN
Case series of female childhood and
adolescent tumor survivors referred for
fertility counseling.

SETTING
A referral cancer center and an
infertility unit of an academic hospital.

PATIENT(S)
Young female childhood and adolescent
tumor survivors who received
gonadotoxic treatments.

INTERVENTION(S)
Patients were prescribed tests of
ovarian reserve and a personalized
counseling was given. Oocyte
cryopreservation was considered in
subjects aged ≥18 years who were
diagnosed with diminished ovarian
reserve (DOR) (antimüllerian hormone
level <2 ng/mL or total antral follicle
count ≤10).

MAIN OUTCOME MEASURE(S)
Rate of women with DOR who stored
their oocytes.

RESULTS
Ninety out of 126 evaluated women
completed the assessments. We
documented preserved ovarian reserve,
DOR, and premature ovarian
insufficiency in 36 (40%), 35 (39%), and
19 (21%) cases, respectively. Overall, 13
subjects with DOR were eligible for
oocyte cryostorage, of whom 9 (69%)
underwent the procedure. Considering
the whole cohort of evaluated young
women (n = 90), the rate of those who
had egg freezing was 10%. Finally, nine
women started seeking pregnancy after
the counseling (six with DOR), and seven
of them became pregnant. When the
data were analyzed separately according
to most gonadotoxic treatments,
considerable differences emerged but
the evidence did not support the idea
that counseling should be restricted to
particular subgroups of women.

CONCLUSION
Ovarian reserve impairment is common
in female childhood and adolescent
tumor survivors. Postcancer oocyte
cryopreservation may be part of the
armamentarium of fertility preservation
options.

Francesca Filippi, Cristina Meazza, Edgardo Somigliana, Marta Podda, Chiara
Dallagiovanna, Maura Massimino, Francesco Raspagliesi, Monica Terenziani

Fertil Steril; doi: 10.1016/j.fertnstert.2021.06.012
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ADOLESCENT AND YOUNG ADULT
CHILDHOOD CANCER SURVIVORS'
PREFERENCES FOR SCREENING AND
EDUCATION OF SEXUAL FUNCTION

BACKGROUND
Sexual dysfunction (SD) is a common yet
underrecognized concern among
childhood cancer survivors (CCS). CCS
who are now adolescent and young adult
(AYA-CCS) identify SD as an unmet need.
This study sought to explore AYA-CCS
preferences on how, when, where, and
by whom SD-focused communication
should occur.

PROCEDURE
This qualitative study utilized semi-
structured interviews to explore AYA-
CCS (now aged 15-24 years) experiences
with, and preferences for, SD
conversations. Thematic analysis
methodology guided interpretation;
themes were clustered into categories of
who, how, when, and where SD
conversations should occur.

RESULTS
AYA-CCS highlighted the importance of
patient-provider rapport to facilitate SD
conversations, but did not have
consistent preferences regarding
provider type or specialty. Providers
should reduce discomfort by
normalizing ongoing, personalized
conversations. Some AYA-CCS
mentioned that notification that such a
conversation is going to occur would be
appreciated, and most were in favor of a
screening tool to facilitate
conversations. Preferences for when and
where SD conversations should occur
were centered on maximizing privacy.

CONCLUSIONS
SD is an inadequately addressed concern
in AYA-CCS, and providers must
familiarize themselves with AYA-CCS
preferences for discussing SD to reduce
communication barriers and address this
unmet need. In addition to
corroborating prior studies' findings
such as normalizing ongoing SD
conversations, this study demonstrated
novel ideas for reducing barriers,
including use of a notification to
prepare them prior to SD conversations,
favoring the use of a screening tool, and
the importance of establishing rapport
prior to the SD conversations.

Jenna Sopfe, Rebekah Marsh, Natasha N Frederick, James L Klosky, Eric J Chow,
Brooke Dorsey Holliman, Pamela N Peterson

Pediatr Blood Cancer; doi: 10.1002/pbc.29229
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A PROSPECTIVE SURVEY STUDY OF LOWER
URINARY TRACT DYSFUNCTION IN
CHILDHOOD CANCER SURVIVORS AFTER
VINCRISTINE AND/OR DOXORUBICIN
CHEMOTHERAPY

BACKGROUND
Two chemotherapeutic agents used
widely in pediatric oncology are
vincristine (VCR) and doxorubicin (DOX),
which may cause neuropathy and
myopathy, respectively. The study
hypothesis is that neurotoxic effects of
VCR and/or myotoxic effects of DOX
affect bladder physiology and manifest
clinically as lower urinary tract
dysfunction (LUTD).

PROCEDURE
Based on a priori power analysis, 161
children divided evenly by gender were
recruited. Children aged 5-10 years
completed the dysfunctional voiding
scoring system (DVSS) survey. The study
cohort comprised cancer survivors
treated with VCR and/or DOX. Healthy
controls were recruited from well-child
clinic visits. Exclusion criteria included
pelvic-based malignancy, pelvic
irradiation, pre-existing LUTD,
neurologic abnormalities, and treatment
with cyclophosphamide/ifosfamide.
DVSS scores and presence of LUTD,
defined as DVSS scores above gender-
specific thresholds (males ≥9, females
≥6), were compared across cohorts.

RESULTS
Median DVSS scores were higher in the
study cohort (6 vs. 4, p = .003).
Moreover, children in the study cohort
were more likely to exceed threshold
scores for LUTD (38.8% vs. 21%, p = .014;
OR 1.8). Subanalysis by gender revealed
female cancer survivors are more likely
to report LUTD than controls (57.5% vs.
30%, p = .013, OR 1.9). This did not hold
true for males (20% vs. 12.2%, p = .339).

CONCLUSIONS
Childhood cancer survivors who
received VCR and/or DOX reported
higher rates of LUTD than controls.
Female cancer survivors appear more
likely to suffer from LUTD than males.
Further study with a positive control
cohort of cancer survivors who received
non-VCR, non-DOX chemotherapy is
underway to elucidate the contribution
of a cancer diagnosis to LUTD.

Sarah L Hecht, Alan Quach, Dexiang Gao, Andrew Brazell, Gemma Beltran, Sheryl
Holbrook, Lia Gore, Nao Iguchi, Anna Malykhina, Duncan Wilcox, Nicholas G Cost

Pediatr Blood Cancer; doi: 10.1002/pbc.29226
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IMPACT OF CENTRAL NERVOUS SYSTEM-
DIRECTED TREATMENT ON COMPETENCE
AND ADJUSTMENT AMONG CHILDREN IN
EARLY CANCER SURVIVORSHIP

BACKGROUND
Central nervous system (CNS)-directed
treatments can cause long-term
academic, social, and emotional
difficulties for children with cancer.
However, limited research has examined
the emergence of problems
longitudinally and has often stratified
risk by diagnosis alone. Therefore, this
study compared competence and
adjustment in children, who did and did
not receive CNS-directed treatment,
over the first 3 years following a cancer
diagnosis.

PROCEDURE
Mothers, fathers, and children (ages 5-18
years at diagnosis) from 217 families
reported on the child's competence
(academic, social) and adjustment
(anxious/depressed,
withdrawn/depressed) near a new
cancer diagnosis or relapse and 3 years
later. Children were categorized into
CNS-directed treatment (n = 112;
including cranial radiation, intrathecal
chemotherapy, and/or neurosurgery)
and non-CNS-directed treatment (n =
105) groups.

RESULTS
At enrollment, there were few
differences in competence and
emotional adjustment among children
based on treatment or diagnostic group.
At 3 years, mothers and fathers reported
poorer social competence for the CNS-
directed treatment group, and fathers
reported poorer school competence for
the CNS-directed treatment group. Over
time, father ratings of social
competence increased for the non-CNS-
directed treatment group, but not the
CNS-directed treatment group. While
father ratings of academic competence
declined for the CNS-directed treatment
group, mother ratings declined the most
for children diagnosed with a brain
tumor. All children demonstrated higher
anxious/depressed scores over time.

CONCLUSIONS
CNS-directed treatment may be a
valuable indicator to identify childhood
cancer survivors at risk for poor
competence during early survivorship.
Follow-up screening and supportive
services are recommended, as well as
additional longitudinal research.

Adrien M Winning, Emily L Moscato, Vicky Lehmann, Madelaine C Keim, Joseph R
Rausch, Keagan G Lipak, Alexandra C Himelhoch, Lexa K Murphy, Kemar V Prussien,
Randal S Olshefski, Kathryn Vannatta, Bruce E Compas, Cynthia A Gerhardt

Pediatr Blood Cancer; doi: 10.1002/pbc.29220
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ABSTRACT

The exact incidence of acute kidney
injury (AKI) during chemotherapy for
acute lymphoblastic leukemia
(ALL)/lymphoblastic lymphoma (LBL) is
unknown. Furthermore, childhood
cancer survivors are at risk of AKI-
chronic kidney disease transition. Thus,
early diagnosis of AKI is crucial. This
study aimed to elucidate the incidence
of AKI in patients undergoing
chemotherapy for pediatric ALL/LBL
and to compare the usefulness of serum
cystatin C (CysC)- and creatinine (Cr)-
based estimated glomerular filtration
rate (eGFR) as diagnostic measures. Data
of 16 patients with ALL/LBL treated with
a total of 75 courses of chemotherapy
were retrospectively analyzed. CysC-
and Cr-based eGFR were measured
before and three times per week during
therapy.

 To calculate the eGFR, an equation for
Japanese children was used. AKI was
diagnosed when eGFR dropped by ≥ 25%
from the highest eGFR value obtained
during the latest 2 weeks since the start
of chemotherapy. AKI was graded based
on the pediatric Risk, Injury, Failure,
Loss, End Stage Renal Disease scale. All
patients developed AKI during
chemotherapy; however, more than 90%
of the cases were mild and eventually
recovered. No significant differences
were found in the incidence of AKI
between CysC- and Cr-based eGFR (p =
0.104). The median time to AKI diagnosis
was significantly shorter in the CysC-
based eGFR than in the Cr-based eGFR
(8 vs. 17 days, p < 0.001). In this study, all
patients with pediatric ALL/LBL could
develop mild AKI during treatment.
CysC-based eGFR is a more effective
measure than Cr-based eGFR for the
early diagnosis of AKI.

Tohoku J Exp Med; doi: 10.1620/tjem.254.163

SUPERIORITY OF CYSTATIN C OVER
CREATININE FOR EARLY DIAGNOSIS OF ACUTE
KIDNEY INJURY IN PEDIATRIC ACUTE
LYMPHOBLASTIC LEUKEMIA/LYMPHOBLASTIC
LYMPHOMA

Takashi Yamazoe, Shohei Akagawa, Ryosuke Matsuno, Yuko Akagawa, Sohsaku
Yamanouchi, Taichi Omachi, Takahisa Kimata, Shoji Tsuji, Kazunari Kaneko
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SOCIAL ANXIETY SYMPTOMS IN SURVIVORS
OF CHILDHOOD AND ADOLESCENT CANCER

PURPOSE
Adolescent and young adult (AYA) cancer
survivors may be at risk of developing
symptoms of social anxiety disorder
(SAD) due to disruptions in social
participation and functioning following a
cancer diagnosis. This study aimed to
explore (1) the proportion of Australian
AYA-aged survivors of childhood and
adolescent cancer who experience
symptoms of SAD, (2) how symptoms of
SAD are described by survivors as
affecting their daily social functioning.

METHODS
A mixed-methods cross-sectional design
was employed, inviting survivors, aged
13-25 years, who had completed
treatment between one and ten years
ago. Survivors completed a paper-based
questionnaire, containing validated
measures of SAD, and an optional
semistructured interview assessing
current social functioning and social
anxiety.

RESULTS
Twenty-seven survivors aged 13-25
years participated (M = 19.15, 51.9%
male, and 7 years post-treatment). Nine
(33%) participants reported clinically
significant symptoms of SAD. In
interviews, survivors reported worries
about how others perceived them and
fears around meeting new people.
Survivors described that this impacted
their daily social functioning, leading
them to avoid, or endure with distress,
feared social situations.

CONCLUSION
This study shows that clinically
significant social anxiety may be a
concern for a subset of survivors of
childhood/adolescent cancer.
Identifying which young people are at
risk of SAD after cancer and how best to
support this vulnerable cohort is
critical.

Clarissa E Schilstra, Joanna E Fardell, Sarah J Ellis, Kimberley M Jones, Antoinette C
Anazodo, Toby N Trahair, Suncica Lah, Richard J Cohn, Claire E Wakefield, Ursula M
Sansom-Daly

J Adolesc Young Adult Oncol; doi: 10.1089/jayao.2021.0050
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ABSTRACT

Childhood cancer survivors (CCS) are at
increased risk to develop metabolic
syndrome (MetS), diabetes, and
cardiovascular disease. Common criteria
underestimate adiposity and possibly
underdiagnose MetS, particularly after
abdominal radiotherapy. A systematic
literature review and meta-analysis on
the diagnostic and predictive value of
nine newer MetS related biomarkers
(adiponectin, leptin, uric acid, hsCRP,
TNF-alpha, IL-1, IL-6, apolipoprotein B
(apoB), and lipoprotein(a) [lp(a)]) in
survivors and adult non-cancer
survivors was performed by searching
PubMed and Embase. Evidence was
summarized with GRADE after risk of
bias evaluation (QUADAS-2/QUIPS).
Eligible studies on promising biomarkers
were pooled.

We identified 175 general population and
five CCS studies. In the general
population, valuable predictive
biomarkers are uric acid, adiponectin,
hsCRP and apoB (high level of evidence),
and leptin (moderate level of evidence).
Valuable diagnostic biomarkers are
hsCRP, adiponectin, uric acid, and leptin
(low, low, moderate, and high level of
evidence, respectively). Meta-analysis
showed OR for hyperuricemia of 2.94
(age-/sex-adjusted), OR per unit uric
acid increase of 1.086 (unadjusted), and
AUC for hsCRP of 0.71 (unadjusted). Uric
acid, adiponectin, hsCRP, leptin, and
apoB can be alternative biomarkers in
the screening setting for MetS in
survivors, to enhance early
identification of those at high risk of
subsequent complications.

Obes Rev; doi: 10.1111/obr.13312

CAN BIOMARKERS BE USED TO IMPROVE
DIAGNOSIS AND PREDICTION OF METABOLIC
SYNDROME IN CHILDHOOD CANCER
SURVIVORS? A SYSTEMATIC REVIEW

Vincent G Pluimakers, Selveta S van Santen, Marta Fiocco, Marie-Christine E Bakker, Aart
J van der Lelij, Marry M van den Heuvel-Eibrink, Sebastian J C M M Neggers
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SEXUAL DYSFUNCTION IN YOUNG ADULT
SURVIVORS OF CHILDHOOD CANCER - A
POPULATION-BASED STUDY

OBJECTIVE
To determine the prevalence of sexual
dysfunction and to identify the factors
associated with sexual dysfunction in
young adult childhood cancer survivors.

METHODS
All survivors of childhood cancer (aged
19-40 years) in Sweden were invited to
this population-based study, and 2546
men and women (59%) participated.
Sexual function was examined with the
PROMIS Sexual Function and
Satisfaction Measure. Logistic
regression was used to assess the
differences between survivors and a
general population sample (n = 819) and
to identify the factors associated with
sexual dysfunction in survivors.

RESULTS
Sexual dysfunction in at least one
domain was reported by 57% of female
and 35% of male survivors. Among
females, dysfunction was most common
for Sexual interest (36%), Orgasm -
ability (32%) and Vulvar discomfort -
labial (19%).

Among males, dysfunction was most
common for the domains satisfaction
with sex life (20%), Sexual interest (14%)
and Erectile function (9%). Compared
with the general population, male
survivors more frequently reported
sexual dysfunction in ≥2 domains (OR =
1.67, 95% CI: 1.03-2.71), with an
increased likelihood of dysfunction
regarding Orgasm - ability (OR = 1.82;
95% CI: 1.01-3.28) and Erectile function
(OR = 2.30; 95% CI: 1.18-4.49). Female
survivors reported more dysfunction
regarding Orgasm - pleasure (9% versus
5%, OR = 1.86; 95% CI: 1.11-3.13). A more
intensive cancer treatment, emotional
distress and body image disturbance
were associated with sexual dysfunction
in survivors.

CONCLUSIONS
The findings underscore the need for
routine assessment of sexual health in
follow-up care of childhood cancer
survivors and highlight that those
treated with more intensive cancer
treatment and who experience
concurrent psychological concerns may
benefit from targeted screening and
interventions.

Emma Hovén, Kristina Fagerkvist, Kirsi Jahnukainen, Lisa Ljungman, Päivi M
Lähteenmäki, Ove Axelsson, Claudia Lampic, Lena Wettergren

Eur J Cancer; doi: 10.1016/j.ejca.2021.06.014
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ABSTRACT

The dynamic growth of the skeleton
during childhood and adolescence
renders it vulnerable to adverse effects
of cancer treatment. The lifetime risk
and patterns of skeletal morbidity have
not been described in a population-
based cohort of childhood cancer
survivors. A cohort of 26,334 one-year
cancer survivors diagnosed before 20
years of age was identified from the
national cancer registries of Denmark,
Finland, Iceland and Sweden as well as a
cohort of 127,531 age- and sex-matched
comparison subjects randomly selected
from the national population registries
in each country. The two cohorts were
linked with data from the national
hospital registries and the observed
numbers of first-time hospital
admissions for adverse skeletal
outcomes among childhood cancer
survivors were compared with the
expected numbers derived from the
comparison cohort.

 In total, 1,987 childhood cancer
survivors had at least one hospital
admission with a skeletal adverse event
as discharge diagnosis, yielding a rate
ratio (RR) of 1.35 (95% CI, 1.29-1.42).
Among the survivors, we observed an
increased risk for osteonecrosis with a
RR of 25.9 (15.0-44.5), osteoporosis, RR
4.53 (3.28-6.27), fractures, RR 1.27 (1.20-
1.34), osteochondropathies, RR 1.57 (1.28-
1.92) and osteoarthrosis, RR 1.48 (1.28-
1.72). The hospitalization risk for any
skeletal adverse event was higher among
survivors up to the age of 60 years, but
the lifetime pattern was different for
each type of skeletal adverse event.
Understanding the different lifetime
patterns and identification of high-risk
groups is crucial for developing
strategies to optimize skeletal health in
childhood cancer survivors.

Int J Cancer; doi: 10.1002/ijc.33741

SKELETAL ADVERSE EVENTS IN CHILDHOOD
CANCER SURVIVORS: AN ADULT LIFE AFTER
CHILDHOOD CANCER IN SCANDINAVIA
(ALICCS) COHORT STUDY
Trausti Oskarsson, Anne Katrine Duun-Henriksen, Andrea Bautz, Scott Montgomery, Arja
Harila-Saari, Cecilia Petersen, Riitta Niinimäki, Laura Madanat-Harjuoja, Laufey
Tryggvadóttir, Anna Sällfors Holmqvist, Henrik Hasle, Mats Heyman, Jeanette Falck
Winther
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CHARACTERIZING PAIN IN LONG-TERM
SURVIVORS OF CHILDHOOD CANCER

Many long-term survivors of childhood
cancer (LTSCC), individuals at least 5
years post-diagnosis or 2 years post-
treatment, experience late- and long-
term effects from their treatments,
including pain. Yet, pain is poorly
understood among LTSCC. The current
study aimed to (1a) describe rates and
multiple dimensions of pain; (1b) identify
patterns of chronic pain; and (2) test
correlates of chronic pain in LTSCC.
Survivors (n = 140; 48.6% male, M_age =
17.3 years (range = 8-25)) were recruited
from across Canada. Between 2017 and
2019, participants completed the Pain
Questionnaire, Pain Catastrophizing
Scale, Pediatric Quality of Life
Inventory, Patient-Reported Outcome
Measurement Information System
(PROMIS)-Pain Interference, Anxiety,
and Depression scales, Child
Posttraumatic Stress Scale, the
Posttraumatic Stress Disorder Checklist
for the DSM-V, and the Cancer Worry
Scale.

RESULTS
Twenty-six percent of LTSCC reported
experiencing chronic pain. Exploratory
cluster analysis showed 20% of survivors
had moderate to severe chronic pain
based on measures of pain intensity and
interference. The combination of higher
posttraumatic stress symptoms, older
current age, more pain catastrophizing,
and sex (being female) significantly
predicted the presence of chronic pain
in logistic regression, χ2 (4, N = 107) =
28.10, p < .001. Higher pain
catastrophizing (OR = 1.09; 95% CI =
1.02-1.16), older current age (OR = 1.20;
95% CI = 1.07-1.34), and higher
posttraumatic stress (OR = 1.92; 95% CI
= 1.01-3.63) were significant predictors
of chronic pain. LTSCC should be
screened for the presence and
magnitude of chronic pain during long-
term follow-up visits so appropriate
interventions can be offered and
implemented. Future research should
investigate pain interventions tailored
for this population.

RELEVANCE
Findings support regular screening for
the presence and magnitude of chronic
pain in survivors of childhood cancer in
long-term follow-up care.

Michaela Patton, Victoria J Forster, Caitlin Forbes, Mehak Stokoe, Melanie Noel, Linda
E Carlson, Kathryn A Birnie, Kathleen Reynolds, Fiona Schulte

Support Care Cancer; doi: 10.1007/s00520-021-06386-4
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PHYSIOLOGIC FRAILTY AND
NEUROCOGNITIVE DECLINE AMONG YOUNG-
ADULT CHILDHOOD CANCER SURVIVORS: A
PROSPECTIVE STUDY FROM THE ST JUDE
LIFETIME COHORT

PURPOSE
Eight percent of young-adult childhood
cancer survivors meet criteria for frailty,
an aging phenotype associated with poor
health. In the elderly general population,
frailty is associated with neurocognitive
decline; this association has not been
examined in adult survivors of childhood
cancer.

METHODS
Childhood cancer survivors 18-45 years
old (≥ 10 years from diagnosis) were
clinically evaluated for prefrailty or
frailty (respectively defined as ≥ 2 or ≥ 3
of: muscle wasting, muscle weakness,
low energy expenditure, slow walking
speed, and exhaustion [Fried criteria])
and completed neuropsychologic
assessments at enrollment (January
2008-June 2013) and 5 years later.
Weighted linear regression using inverse
of sampling probability estimates as
weights compared differences in
neurocognitive decline in prefrail and
frail survivors versus nonfrail survivors,
adjusting for diagnosis age, sex, race,
CNS-directed therapy (cranial radiation,
intrathecal chemotherapy, and
neurosurgery), and baseline
neurocognitive performance.

RESULTS
Survivors were on average 30 years old
and 22 years from diagnosis; 18% were
prefrail and 6% frail at enrollment. Frail
survivors declined an average of 0.54
standard deviation (95% CI, -0.93 to
-0.15) in short-term verbal recall,
whereas nonfrail survivors did not
decline (β = .22; difference of βs = -.76;
95% CI, -1.19 to -0.33). Frail survivors
declined more than nonfrail survivors on
visual-motor processing speed (β = -.40;
95% CI, -0.67 to -0.12), cognitive
flexibility (β = -.62; 95% CI, -1.02 to
-0.22), and verbal fluency (β = -.23; 95%
CI, -0.41 to -0.05). Prefrail and frail
survivors experienced greater declines
in focused attention (prefrail β = -.35;
95% CI, -0.53 to -0.17; frail β = -.48; 95%
CI, -0.83 to -0.12) compared with
nonfrail survivors.

CONCLUSION
Over approximately 5 years, prefrail and
frail young-adult survivors had greater
declines in cognitive domains associated
with aging and dementia compared with
nonfrail survivors. Interventions that
have global impact, designed to target
the mechanistic underpinnings of frailty,
may also mitigate or prevent
neurocognitive decline.

AnnaLynn M Williams, Kevin R Krull, Carrie R Howell, Pia Banerjee, Tara M Brinkman,
Sue C Kaste, Robyn E Partin, Deokumar Srivastava, Yutaka Yasui, Gregory T
Armstrong, Leslie L Robison, Melissa M Hudson, Kirsten K Ness

J Clin Oncol; doi: 10.1200/JCO.21.00194
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ACCULTURATION, MENTAL HEALTH, AND
WELLBEING AMONG HISPANIC/LATINX
YOUNG ADULT SURVIVORS OF CHILDHOOD
CANCER

PURPOSE
Ethnic disparities in childhood cancer
survivor (CCS) mental health have been
identified, although prior survivorship
research has focused predominantly on
non-Hispanic/Latinx (H/L) white
survivors.

METHODS
This study examined the association of
acculturation with depressive symptoms
and wellbeing among 582 young adult
H/L CCS recruited to a population-
based study of CCS in Southern
California.

RESULTS
In multivariable regression models
adjusted for covariates, greater
identification with both the Hispanic
and Anglo cultures was positively
associated with wellbeing (p = 0.007 and
p < 0.0001, respectively), and Hispanic
cultural identification was associated
with fewer depressive symptoms (p =
0.04).

CONCLUSIONS
Greater understanding of unique
protective factors among minority CCS
may inform tailored interventions
promoting mental health.

Jessica Tobin, Myles Cockburn, Jennifer B Unger, Brian K Finch, Ann S Hamilton,
Anamara Ritt-Olson, Joel E Milam

J Adolesc Young Adult Oncol; doi: 10.1089/jayao.2021.0029
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ABSTRACT

In most childhood head and neck
cancers, radiotherapy is an essential
component of treatment; however, it can
be associated with problematic long-
term complications. Proton beam
therapy is accepted as a preferred
radiation modality in pediatric cancers
to minimize the late radiation side
effects. Given that childhood cancers
are a rare and heterogeneous disease,
the support for proton therapy comes
from risk modeling and a limited number
of cohort series. Here, we discuss the
role of proton radiotherapy in pediatric
head and neck cancers with a focus on
reducing radiation toxicities. First, we
compare the efficacy and expected
toxicities in proton and photon
radiotherapy for childhood cancers. 

Second, we review the benefit of proton
radiotherapy in reducing acute and late
radiation toxicities, including risks for
secondary cancers, craniofacial
development, vision, and cognition.
Finally, we review the cost effectiveness
for proton radiotherapy in pediatric
head and neck cancers. This review
highlights the benefits of particle
radiotherapy for pediatric head and neck
cancers to improve the quality of life in
cancer survivors, to reduce radiation
morbidities, and to maximize efficient
health care use.

Int J Part Ther; doi: 10.14338/IJPT-20-00069.1

PROTON RADIOTHERAPY TO REDUCE LATE
COMPLICATIONS IN CHILDHOOD HEAD AND
NECK CANCERS

Michael T Spiotto, Susan L McGovern, G Brandon Gunn, David Grosshans, Mary Frances
McAleer, Steven J Frank, Arnold C Paulino
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CLINICAL AND GENETIC RISK FACTORS FOR
RADIATION-ASSOCIATED OTOTOXICITY: A
REPORT FROM THE CHILDHOOD CANCER
SURVIVOR STUDY AND THE ST. JUDE
LIFETIME COHORT

BACKGROUND
Cranial radiation therapy (CRT) is
associated with ototoxicity, which
manifests as hearing loss and tinnitus.
The authors sought to identify clinical
determinants and genetic risk factors
for ototoxicity among adult survivors of
pediatric cancer treated with CRT.

METHODS
Logistic regression evaluated
associations of tinnitus (n = 1991) and
hearing loss (n = 2198) with nongenetic
risk factors and comorbidities among
CRT-treated survivors in the Childhood
Cancer Survivor Study. Genome-wide
association studies (GWASs) of CRT-
related tinnitus and hearing loss were
also performed.

RESULTS
Males were more likely to report CRT-
related tinnitus (9.4% vs 5.4%; P = 5.1 ×
10⁻⁴) and hearing loss (14.0% vs 10.7%; P
= .02) than females. Survivors with
tinnitus or hearing loss were more likely
to experience persistent dizziness or
vertigo (tinnitus: P < 2 × 10⁻¹⁶ ; hearing
loss: P = 6.4 × 10⁻⁹), take antidepressants
(tinnitus: P = .02; hearing loss: P = .01),
and report poorer 

overall health (tinnitus: P = 1.5 × 10⁻⁶;
hearing loss: P = 1.7 × 10⁻⁶) in comparison
with controls. GWAS of CRT-related
tinnitus revealed a genome-wide
significant signal in chromosome 1 led by
rs203248 (P = 1.5 × 10⁻⁹ ), whereas GWAS
of CRT-related hearing loss identified
rs332013 (P = 5.8 × 10⁻⁷) in chromosome
8 and rs67522722 (P = 7.8 × 10⁻⁷) in
chromosome 6 as nearly genome-wide
significant. A replication analysis
identified rs67522722, intronic to ATXN1,
as being significantly associated with
CRT-related hearing loss (P = .03) and de
novo hearing loss (P = 3.6 × 10⁻⁴).

CONCLUSIONS
CRT-associated ototoxicity was
associated with sex, several neuro-
otological symptoms, increased
antidepressant use, and poorer self-
reported health. GWAS of CRT-related
hearing loss identified rs67522722, which
was supported in an independent cohort
of survivors.

Matthew R Trendowski, Jessica L Baedke, Yadav Sapkota, Lois B Travis, Xindi Zhang,
Omar El Charif, Heather E Wheeler, Wendy M Leisenring, Leslie L Robison, Melissa M
Hudson, Lindsay M Morton, Kevin C Oeffinger, Rebecca M Howell, Gregory T
Armstrong, Smita Bhatia, M Eileen Dolan

Cancer; doi: 10.1002/cncr.33775
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TEMPORAL CHANGES IN THE PROBABILITY
OF LIVE BIRTH AMONG FEMALE SURVIVORS
OF CHILDHOOD CANCER: A POPULATION-
BASED ADULT LIFE AFTER CHILDHOOD
CANCER IN SCANDINAVIA (ALICCS) STUDY IN
FIVE NORDIC COUNTRIES

BACKGROUND
During the past 4 decades, there has
been a growing focus on preserving the
fertility of patients with childhood
cancer; however, no large studies have
been conducted of live births across
treatment decades during this period.
Therefore, the authors estimated the
potential birth deficit in female
childhood cancer survivors and the
probability of live births.

METHODS
In total, 8886 women were identified in
the 5 Nordic cancer registries in whom a
childhood cancer had been diagnosed
during 1954 through 2006. A population
comparison cohort of 62,903 women was
randomly selected from the central
population registries matched by age
and country. All women were followed
for live births recorded in medical birth
registries. The cumulative probability
and the risk ratio (RR) with 95%
confidence intervals (CIs) of a live birth
were calculated by maternal age across
treatment decades. 

RESULTS
The probability of a live birth increased
with treatment decade, and, at age 30
years, the rate for survivors most
recently diagnosed was close to the rate
among the general population (1954-
1969: RR, 0.65 [95% CI, 0.54-0.78]; 1970s:
RR, 0.67 [95% CI, 0.60-0.74]; 1980s: RR,
0.69 [95% CI, 0.64-0.74]; 1990s: RR, 0.91
[95% CI, 0.87-0.95]; 2000s: RR, 0.94
[95% CI, 0.91-0.97]).

CONCLUSIONS
Female childhood cancer survivors had a
lower probability of a live birth than
women in the general population,
although, in survivors diagnosed after
1989, the probability was close to that of
the general population. Because the
pattern of live births differs by cancer
type, continuous efforts must be made
to preserve fertility, counsel survivors,
and refer them rapidly to fertility
treatment if necessary.

Sofie de Fine Licht, Kathrine Rugbjerg, Elisabeth W Andersen, Thomas T Nielsen,
Filippa Nyboe Norsker, Line Kenborg, Anna S Holmqvist, Laura-Maria Madanat-
Harjuoja, Laufey Tryggvadottir, Marilyn Stovall, Finn Wesenberg, Lars Hjorth, Henrik
Hasle, Jeanette F Winther, Adult Life After Childhood Cancer in Scandinavia Study
Group

Cancer; doi: 10.1002/cncr.33791
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ABSTRACT

This case controlled study measured the
measles antibody titer in children who
survived cancer after chemotherapy to
determine the patient's immune status
against the measles vaccine.

We enrolled 38 children who were in
complete remission and whose
treatments had been stopped for at least
3 months and 38 age and sex-matched
healthy controls. We analyzed the
medical records of the cancer survivors,
and each study participant's serum
sample was analyzed by the ELISA
method to determine the antibody titer
against measles.

The cancer survivors had significantly
lower measles antibody titers than the
healthy control participants, and 78.9%
of cancer survivors were unprotected
(seronegative) compared to 7.9% in
healthy controls. After multivariate
analysis, there was no statistically
significant factor associated with loss of
protective humoral immunity against
measles.

These results underline the need for
post-chemotherapy measles antibody
testing and revaccination of
seronegative survivors.

Fetal Pediatr Pathol; doi: 10.1080/15513815.2021.1953653

ASSESSMENT OF HUMORAL IMMUNITY TO
MEASLES VIRUS IN CANCER SURVIVOR
CHILDREN AFTER CHEMOTHERAPY: A CASE-
CONTROL STUDY
Tarek A Abdelaziz, Mervat Atfy, Amr I Risha, Mahmoud M Gohary, Eman Gamal Baz

http://dx.doi.org/10.1080/15513815.2021.1953653
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ABSTRACT

Half of male childhood cancer survivors
experience treatment-related fertility
impairment, which can lead to distress.
Survivors often regret forgoing fertility
preservation (FP), and decisional
dissatisfaction is associated with a lower
quality of life. This mixed methods study
examined short-term FP decisional
satisfaction among families of male
adolescents newly diagnosed with
cancer who received an initial fertility
consult and completed an FP values
clarification tool. One-two months after
the FP decision, thirty-nine families
completed the Brief Subjective Decision
Quality measure. Decisional satisfaction
was compared for participants (mothers,
fathers, adolescents) who did and did
not attempt to bank. Semi-structured
interviews included the following
question: How do you/your family feel
about the banking decision now/in the
future? 

Decisional quality scores were
moderate-high (M = 5.74-6.33 out of 7),
with no significant differences between
non-attempter (n = 15) and attempter (n
= 24) families (adolescents: p = 0.83, d =
0.08; mothers: p = 0.18, d = 0.45; fathers:
p = 0.32, d = 0.44). Three qualitative
themes emerged among non-attempter
families: (1) satisfaction with decision
(50% of participants), (2) acceptance of
decision (60%), and (3) potential for
future regret (40%). Satisfaction with
decision was the only theme identified
in attempter families (93%).
Quantitively, short-term decisional
satisfaction was high regardless of the
banking attempt. However, the
qualitative findings suggest that the
experiences of families who did not bank
may be more nuanced, as several
participants discussed a potential for
future regret, highlighting the
importance of ongoing support.

Cancers (Basel); doi: 10.3390/cancers13143559

SATISFACTION WITH FERTILITY
PRESERVATION DECISIONS AMONG
ADOLESCENT MALES WITH CANCER: A MIXED
METHODS STUDY
Charleen I Theroux, Kylie N Hill, Anna L Olsavsky, James L Klosky, Nicholas D Yeager,
Anthony Audino, Sarah H O'Brien, Gwendolyn P Quinn, Cynthia A Gerhardt, Leena Nahata

http://dx.doi.org/10.3390/cancers13143559
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FEAR OF PROGRESSION IN PARENTS OF
CHILDHOOD CANCER SURVIVORS:
PREVALENCE AND ASSOCIATED FACTORS

PURPOSE
Recent research demonstrated that fear
of progression (FoP) is a major burden
for adult cancer survivors. However,
knowledge on FoP in parents of
childhood cancer survivors is scarce.
This study aimed to determine the
proportion of parents who show
dysfunctional levels of FoP, to
investigate gender differences, and to
examine factors associated with FoP in
mothers and fathers.

METHODS
Five hundred sixteen parents of
pediatric cancer survivors (aged 0-17
years at diagnosis of leukemia or central
nervous system (CNS) tumor) were
consecutively recruited after the end of
intensive cancer treatment. We
conducted hierarchical multiple
regression analyses for mothers and
fathers and integrated parent-, patient-,
and family-related factors in the models. 

RESULTS
Significantly more mothers (54%) than
fathers (41%) suffered from
dysfunctional levels of FoP. Maternal
FoP was significantly associated with
depression, a medical coping style, a
child diagnosed with a CNS tumor in
comparison to leukemia, and lower
family functioning (adjusted R² = .30, p <
.001). 

CONCLUSIONS
FoP represents a great burden for
parents of pediatric cancer survivors.
We identified associated factors of
parental FoP. Some of these factors can
be targeted by health care professionals
within psychosocial interventions and
others can provide an indication for an
increased risk for higher levels of FoP.

IMPLICATIONS FOR CANCER
SURVIVORS
Psychosocial support targeting FoP in
parents of childhood cancer survivors is
highly indicated.

Mona L Peikert, Laura Inhestern, Konstantin A Krauth, Gabriele Escherich, Stefan
Rutkowski, Daniela Kandels, Louis J Schiekiera, Corinna Bergelt

J Cancer Surviv; doi: 10.1007/s11764-021-01076-w
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ABSTRACT

The involvement of the right ventricle
(RV) in various cardiovascular
pathologies is usually explored and
demonstrated after thorough research
of the left ventricle (LV). This is also
true in cardio-oncology, where
multimodality imaging with cardiac
magnetic resonance and nuclear imaging
is essential, but echocardiography plays
pivotal role in everyday clinical practice.
Chemotherapy and radiotherapy effect
on RV has been studied mainly in breast
cancer patients and survivors from
childhood cancer. Right ventricular
geometry and shape limit the ability of
classical echocardiographic indices like
RV ejection fraction (RVEF), RV
fractional area change (FAC), and
tricuspid annular plane systolic
excursion (TAPSE) to identify reliably
subtle changes in RV systolic function in
cancer patients. 

The assessment of diastolic function of
the RV in various timepoints during or
after chemotherapy leads to conflicting
results too. However, longitudinal strain
of the RV (RV LS) seems to detect
myocardial injury with consistent
results. Remarkably, cardiotoxicity of
the RV is identified by RV LS almost
simultaneously with LV cardiotoxicity
and with similar cutoff percent change
suggesting the uniform effect of cancer
and its treatments on myocardium. The
prognostic value of cardiotoxic effects
on the RV needs to be investigated by
large prospective studies.

Heart Fail Rev; doi: 10.1007/s10741-020-09938-8

RIGHT VENTRICULAR INVOLVEMENT IN
CANCER THERAPY-RELATED
CARDIOTOXICITY: THE EMERGING ROLE OF
STRAIN ECHOCARDIOGRAPHY
Kalliopi Keramida, Dimitrios Farmakis

http://dx.doi.org/10.1007/s10741-020-09938-8
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RISK OF RADIATION-INDUCED SECOND
MALIGNANT NEOPLASMS FROM PHOTON AND
PROTON RADIOTHERAPY IN PAEDIATRIC
ABDOMINAL NEUROBLASTOMA

BACKGROUND AND PURPOSE
State-of-the-art radiotherapy modalities
have the potential of reducing late
effects of treatment in childhood cancer
survivors. Our aim was to investigate the
carcinogenic risk associated with 3D
conformal (photon) radiation (3D-CRT),
intensity modulated arc therapy (IMAT)
and pencil beam scanning proton
therapy (PBS-PT) in the treatment of
paediatric abdominal neuroblastoma.

MATERIALS AND METHODS
The risk of radiation-induced second
malignant neoplasm (SMN) was
estimated using the concept of organ
equivalent dose (OED) for eleven organs
(lungs, rectum, colon, stomach, small
intestine, liver, bladder, skin, central
nervous system (CNS), bone, and soft
tissues). The risk ratio (RR) between
radiotherapy modalities and lifetime
absolute risks (LAR) were reported for
twenty abdominal neuroblastoma
patients (median, 4y; range, 1-9y)
historically treated with 3D-CRT that
were also retrospectively replanned for
IMAT and PBS-PT.

RESULTS
The risk of SMN due to primary
radiation was reduced in PBS-PT against
3D-CRT and IMAT for most patients and
organs. The RR across all organs ranged
from 0.38 ± 0.22 (bladder) to 0.98 ± 0.04
(CNS) between PBS-PT and IMAT, and
0.12 ± 0.06 (rectum and bladder) to 1.06
± 0.43 (bone) between PBS-PT and 3D-
CRT. The LAR for most organs was
within 0.01-1% (except the colon) with a
cumulative risk of 21 ± 13%, 35 ± 14% and
35 ± 16% for PBS-PT, IMAT and 3D-CRT,
respectively.

CONCLUSIONS
PBS-PT was associated with the lowest
risk of radiation-induced SMN compared
to IMAT and 3D-CRT in abdominal
neuroblastoma treatment. Other clinical
endpoints and plan robustness should
also be considered for optimal plan
selection.

Sophie Taylor, Pei Lim, Reem Ahmad, Ammar Alhadi, William Harris, Vasilis Rompokos,
Derek D'Souza, Mark Gaze, Jennifer Gains, Catarina Veiga

Phys Imaging Radiat Oncol; doi: 10.1016/j.phro.2021.06.003
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FREQUENCY OF PATHOGENIC GERMLINE
VARIANTS IN CANCER-SUSCEPTIBILITY
GENES IN THE CHILDHOOD CANCER
SURVIVOR STUDY

BACKGROUND
Pediatric cancers are the leading cause of
death by disease in children despite
improved survival rates overall. The
contribution of germline genetic
susceptibility to pediatric cancer survivors
has not been extensively characterized. We
assessed the frequency of pathogenic or
likely pathogenic (P/LP) variants in 5451
long-term pediatric cancer survivors from
the Childhood Cancer Survivor Study.

METHODS
Exome sequencing was conducted on
germline DNA from 5451 pediatric cancer
survivors (cases who survived ≥5 years from
diagnosis; n = 5105 European) and 597
European cancer-free adults (controls).
Analyses focused on comparing the
frequency of rare P/LP variants in 237
cancer-susceptibility genes and a subset of
60 autosomal dominant high-to-moderate
penetrance genes, for both case-case and
case-control comparisons.

RESULTS
Of European cases, 4.1% harbored a P/LP
variant in high-to-moderate penetrance
autosomal dominant genes compared with
1.3% in controls (2-sided P = 3 × 10⁻⁴). The
highest frequency of P/LP variants was in
genes typically associated with adult onset
rather than pediatric cancers, including
BRCA1/2, FH, PALB2, PMS2, and CDKN2A. A
statistically significant excess of P/LP
variants, after correction for multiple tests,
was detected in patients with central
nervous system cancers (NF1, SUFU, TSC1,
PTCH2), Wilms tumor (WT1, REST), non-
Hodgkin lymphoma (PMS2), and soft tissue
sarcomas (SDHB, DICER1, TP53, ERCC4,
FGFR3) compared with other pediatric
cancers.

CONCLUSION
In long-term pediatric cancer survivors, we
identified P/LP variants in cancer-
susceptibility genes not previously
associated with pediatric cancer as well as
confirmed known associations. Further
characterization of variants in these genes
in pediatric cancer will be important to
provide optimal genetic counseling for
patients and their families.

Jung Kim, Matthew Gianferante, Danielle M Karyadi, Stephen W Hartley, Megan N
Frone, Wen Luo, Leslie L Robison, Gregory T Armstrong, Smita Bhatia, Michael Dean,
Meredith Yeager, Bin Zhu, Lei Song, Joshua N Sampson, Yutaka Yasui , Wendy M
Leisenring, Seth A Brodie, Kelvin C de Andrade, Fernanda P Fortes, Alisa M Goldstein,
Payal P Khincha, Mitchell J Machiela, Mary L McMaster, Michael L Nickerson,
Leatrisse Oba, Alexander Pemov, Maisa Pinheiro, Melissa Rotunno, Karina Santiago,
Talia Wegman-Ostrosky, W Ryan Diver, Lauren Teras, Neal D Freedman, Belynda D
Hicks, Bin Zhu, Mingyi Wang, Kristine Jones, Amy A Hutchinson, Casey Dagnall,
Sharon A Savage, Margaret A Tucker, Stephen J Chanock, Lindsay M Morton, Douglas
R Stewart, Lisa Mirabello

JNCI Cancer Spectr; doi: 10.1093/jncics/pkab007
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HEALTH SERVICE AND MEDICATION USE OF
PARENTS OF CHILDHOOD CANCER
SURVIVORS: A CONTROLLED COMPARISON
STUDY

BACKGROUND
Parents of childhood cancer survivors
may be vulnerable to experiencing poor
health outcomes, but little is known
about how these parents use healthcare.
This study investigated the nature and
extent of survivors' parents' healthcare
and medication use relative to a
comparison group. We also examined
whether demographic or cancer-related
factors were related to healthcare use
and whether healthcare use was
associated with parents' general
functioning.

METHODS
We conducted a cross-sectional study
involving 55 parents of cancer survivors
recruited through eight Australian
hospitals, and 135 parents of children
without a cancer diagnosis, through an
online recruitment platform.
Participants responded to a
questionnaire assessing their health
service usage, regular medications,
general functioning (engagement
activities including work/study) and
anxiety and depression symptoms (using
PROMIS short forms). We performed
regression analysis to determine factors
related to healthcare and medication use
in parents of survivors.

RESULTS
More parents of survivors reported
accessing mental health services than
comparison parents (56% vs. 33%,
p=.003), mainly due to their use of social
workers. Fewer parents of survivors
reported accessing other community
health services, particularly general
practitioners (51% vs. 78%, p<.001).
Having a child survivor who was male
was associated with greater use of
community health services (B= -0.67,
p=.008). No other demographic or
cancer-related variables were associated
with health service use. Health service
use was not associated with general
functioning, but greater medication use
was associated with higher anxiety
scores (B = 1.41, p=.008).

CONCLUSION
Parents of childhood cancer survivors
showed different patterns of health
service use relative to comparison
parents, but the extent of their use was
not significantly linked with
demographic or cancer-related
variables. Comprehensive assessment of
parents' needs in clinical encounters
remains vital to identify and
appropriately match support needs with
available services.

Jing Hsu, Ursula M Sansom-Daly, Kate Hetherington, Sarah J Ellis, Mark W Donoghoe,
Richard J Cohn, Alejandra Zentella-Tusie, Claire E Wakefield

Acta Oncol; doi: 10.1080/0284186X.2021.1955968
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ABSTRACT

The Italian Cancer Registry Association
has estimated that for the five-year
period 2016-2020, in line with the
previous five years, approximately 7,000
neoplasms have been diagnosed among
children and 4,000 among adolescents.
Leukemias, brain tumors and lymphomas
together account for more than two-
thirds of all pediatric cancers.
Fortunately, the five-years survival rate
has progressively improved reaching
80% thanks to the continuing
improvement of therapeutic protocols
but the vast majority of these cancer
survivors will have at least one chronic
health condition by 40 years of age.
Long-term complications concern
various organs and systems and have a
multifactorial etiopathogenesis. Obesity,
diabetes and metabolic syndrome
represent chronic diseases that affect
life expectancy. 

Cardiovascular risk partly linked to
therapies and genetic susceptibility and
partly linked to the presence of obesity,
diabetes and metabolic syndrome
predispose childhood cancer survivors
to heart failure, coronary artery disease,
valvular disease, arrhythmia. Hence the
cardio- metabolic risk of childhood
cancer survivors can have a significant
impact on their lives, families, and on
society at-large. It is therefore very
important to know the risk factors that
predispose to the development of
cardio-metabolic pathologies in
childhood cancer survivors, the possible
primary and secondary prevention
strategies, the methods of surveillance
and the therapeutic approaches.

Minerva Pediatr (Torino); doi: 10.23736/S2724-5276.21.06544-7

CARDIOMETABOLIC RISK IN CHILDHOOD
CANCER SURVIVORS

Caterina Luongo, Emioli Randazzo, Lorenzo Iughetti, Natascia DI Iorgi, Sandro Loche,
Mohamad Maghnie, Giuliana Valerio, Maurizio Delvecchio
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IDENTITY FORMATION IN ADOLESCENT AND
EMERGING ADULT CANCER SURVIVORS: A
DIFFERENTIATED PERSPECTIVE AND
ASSOCIATIONS WITH PSYCHOSOCIAL
FUNCTIONING

OBJECTIVE
Identity formation was investigated in
adolescent and emerging adult cancer
survivors from a (neo-)Eriksonian
perspective by comparing survivors to
control participants. In survivors,
associations between identity and
clinical/demographical variables and
general and illness-specific functioning
were investigated.

DESIGN
Childhood cancer survivors (n = 125;
M_age: 19.54; 47% male) were matched
on age and gender with healthy controls
(2:1).

MAIN OUTCOME MEASURES
All participants completed identity
questionnaires. Survivors reported on
demographics, well-being (depressive
symptoms, life satisfaction, physical
functioning), and illness-specific
experiences (PTSS, illness centrality,
cancer self-identity, benefit finding,
cancer-related worries). Medical records
provided clinical information.

RESULTS
Survivors did not differ from controls on
identity synthesis or confusion or on the
identity statuses resulting from cluster
analysis on the identity dimensions
(achievement, foreclosure, moratorium,
diffusion). Identity synthesis related to
better well-being and illness
experiences, whereas confusion related
to worse well-being and illness
experiences. Youth in moratorium and
diffusion reported lower well-being and
more negative illness experiences.
Associations between identity and
demographical and clinical
characteristics were inconsistent.

CONCLUSIONS
This study revealed no significant
differences in identity formation
between cancer survivors and controls.
However, survivors who struggle in their
identity quest should be identified as
they are at risk for poorer well-being
and negative illness experiences.

Sofie Prikken, Koen Luyckx, Koen Raymaekers, Leni Raemen, Margaux Verschueren,
Jurgen Lemiere, Trui Vercruysse, Anne Uyttebroeck

Psychol Health; doi: 10.1080/08870446.2021.1955116
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SMOKING AND CANNABIS USE AMONG
CHILDHOOD CANCER SURVIVORS: RESULTS
OF THE FRENCH CHILDHOOD CANCER
SURVIVOR STUDY

BACKGROUND
Unhealthy behaviors among childhood
cancer survivors increase the risks for
cancer treatment adverse effects. We
aimed to assess tobacco and cannabis
use prevalence in this population and to
identify factors associated with these
consumptions.

METHODS
This study involved 2,887 5-year
survivors from the French childhood
cancer survivor study (FCCSS) cohort.
Data on health behaviors were compared
with those of controls from the general
population. Associations of current
smoking and cannabis use with clinical
features, sociodemographic
characteristics and health-related
quality of life (QOL) were investigated
using multivariable logistic regressions.

RESULTS
Prevalence for tobacco use was lower in
survivors (26%) than in controls (41%, P
< 0.001). Among current smokers,
survivors smoked more cigarettes per
day and started at a younger age than
controls. Women, college graduates,
older, married and CNS tumour
survivors, as well as those who received
chemotherapy and thoracic radiation
therapy, were less likely to be smokers
and/or cannabis consumers than others.
Participants with a poor mental QOL
were more likely to smoke.

CONCLUSIONS
Preventive interventions and cessation
programs must be carried out as early as
possible in survivors' life, especially
among young males with low
educational level and poor mental
health.

IMPACT
This study brings new insights to health
behaviors among childhood cancer
survivors from a population with high
rates of smoking and cannabis use.

Nicolas Bougas, Brice Fresneau, Sandrine Pinto, Aurélie Mayet, Joffrey Marchi,
Francois Pein, Imene Mansouri, Neige Marie Yvanne Journy, Angela Jackson, Vincent
Souchard, Charlotte Demoor-Goldschmidt, Giao Vu-Bezin, Carole Rubino, Odile
Oberlin, Nadia Haddy, Florent de Vathaire, Rodrigue S Allodji, Agnès Dumas

Cancer Epidemiol Biomarkers Prev; doi: 10.1158/1055-9965.EPI-21-0193
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ABSTRACT

Cancer treatment in childhood may
negatively affect survivors' quality of
life. In this study, we aimed to
determine the contributing factors for
health-related quality of life (HRQOL) in
survivors of childhood cancer in Korea
using quantile regression analysis. This
study was a secondary analysis. Data
were collected from 130 childhood
cancer survivors (CCS) from November
2018 to July 2019. Participants
completed the Memorial Symptom
Assessment Scale, Depression Anxiety
Stress Scale, Health-Promoting Lifestyle
Profile-II, and 36-Item Short Form
Health Survey (physical component
summary [PCS] and mental component
summary [MCS]). Quantile and multiple
linear regressions were used to analyze
the factors contributing to HRQOL. The
quantile and linear regression models
revealed different results on the
contributing factors to HRQOL in CCS.
Mean PCS and MCS scores were 78.55
(SD = 15.08) and 64.02 (SD = 18.00),
respectively. 

Symptoms (e.g., difficulty concentrating,
worrying, pain, and lack of energy),
physical activity, spiritual growth,
interpersonal relationships, stress
management, depression, and anxiety
were significant influencing factors in
some PCS quantiles, while symptoms,
spiritual growth, interpersonal
relationships, depression, and stress
were significant influencing factors in
some MCS quantiles. The findings of this
study showed specific contributing
factors in CCS with different levels of
HRQOL. There is a need for targeted
interventions related to risk reduction
and stratification for CCS with different
HRQOL levels. Symptom management
strategies, early detection programs for
CCS with psychological distress, and
clinical and counseling interventions for
CCS with poor HRQOL need to be
developed.

Res Nurs Health; doi: 10.1002/nur.22170

FACTORS INFLUENCING QUALITY OF LIFE
AMONG CHILDHOOD CANCER SURVIVORS IN
KOREA: A QUANTILE REGRESSION APPROACH

Hye Chong Hong, Young-Man Kim, Ari Min

http://dx.doi.org/10.1002/nur.22170
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BREAST CANCER SCREENING AMONG
CHILDHOOD CANCER SURVIVORS TREATED
WITHOUT CHEST RADIATION: CLINICAL
BENEFITS AND COST-EFFECTIVENESS

BACKGROUND
Early initiation of breast cancer
screening is recommended for high-risk
women, including survivors of childhood
cancer treated with chest radiation.
Recent studies suggest that female
survivors of childhood leukemia or
sarcoma treated without chest radiation
are also at elevated early onset breast
cancer risk. However, the potential
clinical benefits and cost-effectiveness
of early breast cancer screening among
these women are uncertain.

METHODS
Using data from the Childhood Cancer
Survivor Study, we adapted two Cancer
Intervention and Surveillance Modeling
Network (CISNET) breast cancer
simulation models to reflect the elevated
risks of breast cancer and competing
mortality among leukemia and sarcoma
survivors. Costs and utility weights were
based on published studies and
databases. Outcomes included breast
cancer deaths averted, false-positive-
screening results, benign biopsies, and
incremental cost-effectiveness ratios
(ICERs).

RESULTS
In the absence of screening, the lifetime
risk of dying from breast cancer among
survivors was 6.8% to 7.0% across
models. Early initiation of annual
mammography with MRI screening
between ages 25 and 40 would avert
52.6% to 64.3% of breast cancer deaths.
When costs and quality of life impacts
were considered, screening starting at
age 40 was the only strategy with an
ICER below the $100,000 per quality-
adjusted life-year (QALY) gained cost-
effectiveness threshold ($27,680 to
$44,380 per QALY gained across models).

CONCLUSIONS
Among survivors of childhood leukemia
or sarcoma, early initiation of breast
cancer screening at age 40 may reduce
breast cancer deaths by half and is cost-
effective. These findings could help
inform screening guidelines for
survivors treated without chest
radiation.

Jennifer M Yeh, Kathryn P Lowry, Clyde B Schechter, Lisa R Diller, Grace O'Brien,
Oguzhan Alagoz, Gregory T Armstrong, John M Hampton, Melissa M Hudson, Wendy
Leisenring, Qi Liu, Jeanne S Mandelblatt, Diana L Miglioretti, Chaya S Moskowitz, Paul
C Nathan, Joseph P Neglia, Kevin C Oeffinger, Amy Trentham-Dietz, Natasha K Stout

J Natl Cancer Inst; doi: 10.1093/jnci/djab149
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ABSTRACT

The aim of our study was to investigate
the suicide rates among childhood
cancer survivors and assess factors
associated with higher suicide risk. A
review of data from Surveillance,
Epidemiology, and End Results (SEER)
program from 1975 to 2016 was
performed for this study. This program
is based on the US population and is
supported by the US National Cancer
Institute (NCI). Survivors diagnosed with
childhood cancer were recorded. There
were 40 suicides among 567,233 person-
years, giving a suicide rate of 7.1 per
100,000 person-years. Compared with
cancer diagnosed between 10 and 14
years old, survivors with cancer
diagnosed between 0 and 4 years old had
lower suicide risk. 

Females had a lower risk of suicide than
males. Compared with survivors of
thyroid cancer, the aHRs were 0.16 for
acute lymphocytic leukemia, 0.15 for
nodal Hodgkin's lymphoma, 0.14 for
brain cancers and 0.09 for kidney
cancers. Most suicides occurred after 15
years old. Suicide was a problem for
survivors, especially those with thyroid
cancer. Beside treating patients
holistically, early psychological
interventions such as communicating
effectively, providing social support and
follow-up care related to psychological
health are needed.

Psychiatry Res; doi: 10.1016/j.psychres.2021.114119

INCIDENCE OF SUICIDE MORTALITY AMONG
CHILDHOOD CANCER SURVIVORS: A
POPULATION-BASED RETROSPECTIVE STUDY

Xue-Lei Fu, Hua Wu, Yan Qian, Xiao-Hong Jin, Hai-Rong Yu, Lin Du, Hong-Lin Chen, Ya-
Qin Shi

http://dx.doi.org/10.1016/j.psychres.2021.114119
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EUROPEAN PANCAREFOLLOWUP
RECOMMENDATIONS FOR SURVEILLANCE OF
LATE EFFECTS OF CHILDHOOD,
ADOLESCENT, AND YOUNG ADULT CANCER

BACKGROUND
: Long-term follow-up (LTFU) care for
childhood, adolescent, and young adult
(CAYA) cancer survivors is essential to
preserve health and quality of life (QoL).
Evidence-based guidelines are needed to
inform optimal surveillance strategies, but
many topics are yet to be addressed by the
International Late Effects of Childhood
Cancer Guideline Harmonization Group
(IGHG). Therefore, the PanCareFollowUp
Recommendations Working Group
collaborated with stakeholders to develop
European harmonised recommendations in
anticipation of evidence-based IGHG
guidelines.

METHODS
The PanCareFollowUp Recommendations
Working Group, consisting of 23 late effects
specialists, researchers, and survivor
representatives from nine countries,
collaborated in the first Europe-wide effort
to provide unified recommendations in
anticipation of evidence-based guidelines. A
pragmatic methodology was used to define
recommendations for topics where no
evidence-based IGHG recommendations
exist. The objective was to describe the
surveillance requirements for high-quality
care while balancing the different
infrastructures and resources across
European health care systems. The process
included two face-to-face meetings and an
external consultation round involving 18
experts from 14 countries.

RESULTS
Twenty-five harmonised recommendations
for LTFU care were developed
collaboratively and address topics requiring
awareness only (n = 6), awareness, history
and/or physical examination (n = 9), or
additional surveillance tests (n = 10).

CONCLUSIONS
The PanCareFollowUp Recommendations,
representing a unique agreement across
European stakeholders, emphasise
awareness among survivors and health care
providers in addition to tailored clinical
evaluation and/or surveillance tests. They
include existing IGHG guidelines and
additional recommendations developed by a
pragmatic methodology and will be used in
the Horizon 2020-funded PanCareFollowUp
project to improve health and QoL of CAYA
cancer survivors.

Rebecca J van Kalsbeek, Helena J H van der Pal, Leontien C M Kremer, Edit Bardi,
Morven C Brown, Rachel Effeney, Jeanette F Winther, Cecilia Follin, Jaap den Hartogh,
Riccardo Haupt, Lars Hjorth, Tomas Kepak, Katerina Kepakova, Gill Levitt, Jacqueline J
Loonen, Marlies Mangelschots, Monica Muraca, Marleen Renard, Harun Sabic, Carina
U Schneider, Anne Uyttebroeck, Roderick Skinner, Renée L Mulder

Eur J Cancer; doi: 10.1016/j.ejca.2021.06.004
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PARENT-ADOLESCENT CONCORDANCE
REGARDING FERTILITY PERSPECTIVES AND
SPERM BANKING ATTEMPTS IN ADOLESCENT
MALES WITH CANCER

OBJECTIVE
Approximately half of male childhood
cancer survivors experience impaired
fertility, yet fertility preservation (FP)
remains underutilized. Although parent
recommendation influences adolescents'
decision-making, parents may be
uncertain and/or underrate their sons'
parenthood goals. This study assessed
parent-adolescent and family-level
concordance regarding adolescent
fertility perspectives (i.e., values, goals)
and associations with FP attempts.

METHODS
A prospective pilot study examined the
impact of a family-centered values
clarification tool (FAST) on banking
attempts among adolescent males newly
diagnosed with cancer at risk for
infertility. The FAST assessed adolescent
and parent perceptions of adolescents'
fertility values and goals (i.e., perceived
threat of infertility, perceived
benefits/barriers to banking). Parent-
adolescent concordance and family-level
concordance on fertility perspectives
were examined, along with associations
with banking attempts and salient
demographic factors.

RESULTS
Ninety-eight participants (32
adolescents aged 12-20, 37 mothers, 29
fathers) from 32 families completed the
FAST before treatment initiation.
Parent-adolescent dyads were
concordant on approximately one-half
of responses. Banking attempts were
associated with higher family-level
concordance regarding perceived
benefits, r(32) = .40, p = .02. Older
adolescent age was associated with
higher family-level concordance
regarding perceived threat, r(31) = .37, p
= .04, and benefits, r(32) = .40, p = .03.
Fathers' education was associated with
higher family-level concordance
regarding barriers, r(21) = .53, p = .01.

CONCLUSIONS
When parents were concordant with
their son's fertility values and goals,
particularly perceived benefits,
adolescents were more likely to attempt
FP. Clinicians should facilitate sharing of
fertility perspectives within families
before cancer treatment, especially with
younger adolescents. Psychosocial
support for families facing FP decisions
is recommended at diagnosis and across
the care continuum.

Leena Nahata, Anna Olsavsky, Taylor M Dattilo, Keagan G Lipak, Stacy Whiteside,
Nicholas D Yeager, Anthony Audino, Joseph Rausch, James L Klosky, Sarah H O'Brien,
Gwendolyn P Quinn, Cynthia A Gerhardt

J Pediatr Psychol; doi: 10.1093/jpepsy/jsab069
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ABSTRACT

Childhood, adolescent, and young adult
cancer survivors are at increased risk of
reduced bone mineral density. Clinical
practice surveillance guidelines are
important for timely diagnosis and
treatment of these survivors, which could
improve bone mineral density parameters
and prevent fragility fractures. Discordances
across current late effects guidelines
necessitated international harmonisation of
recommendations for bone mineral density
surveillance. The International Late Effects
of Childhood Cancer Guideline
Harmonization Group therefore established
a panel of 36 experts from ten countries,
representing a range of relevant medical
specialties. The evidence of risk factors for
very low and low bone mineral density and
fractures, surveillance modality, timing of
bone mineral density surveillance, and
treatment of very low and low bone mineral
density were evaluated and critically
appraised, and harmonised
recommendations for childhood, adolescent,
and young adult cancer survivors were
formulated. 

We graded the recommendations based on
the quality of evidence and balance between
potential benefits and harms. Bone mineral
density surveillance is recommended for
survivors treated with cranial or
craniospinal radiotherapy and is reasonable
for survivors treated with total body
irradiation. Due to insufficient evidence, no
recommendation can be formulated for or
against bone mineral density surveillance for
survivors treated with corticosteroids. This
surveillance decision should be made by the
survivor and health-care provider together,
after careful consideration of the potential
harms and benefits and additional risk
factors. We recommend to carry out bone
mineral density surveillance using dual-
energy x-ray absorptiometry at entry into
long-term follow-up, and if normal (Z-score
> -1), repeat when the survivor is aged 25
years. Between these measurements and
thereafter, surveillance should be done as
clinically indicated. These recommendations
facilitate evidence-based care for childhood,
adolescent, and young adult cancer
survivors internationally.

Lancet Diabetes Endocrinol; doi: 10.1016/S2213-8587(21)00173-X

BONE MINERAL DENSITY SURVEILLANCE FOR
CHILDHOOD, ADOLESCENT, AND YOUNG
ADULT CANCER SURVIVORS: EVIDENCE-BASED
RECOMMENDATIONS FROM THE
INTERNATIONAL LATE EFFECTS OF
CHILDHOOD CANCER GUIDELINE
HARMONIZATION GROUP
Jenneke E van Atteveld, Renée L Mulder, Marry M van den Heuvel-Eibrink, Melissa M Hudson,
Leontien C M Kremer, Roderick Skinner, W Hamish Wallace, Louis S Constine, Claire E Higham,
Sue C Kaste, Riitta Niinimäki, Sogol Mostoufi-Moab, Nathalie Alos, Danilo Fintini, Kimberly J
Templeton, Leanne M Ward, Eva Frey, Roberto Franceschi, Vesna Pavasovic, Seth E Karol, Nadia L
Amin, Lynda M Vrooman, Arja Harila-Saari, Charlotte Demoor-Goldschmidt, Robert D Murray, Edit
Bardi, Maarten H Lequin, Maria Felicia Faienza, Olga Zaikova, Claire Berger, Stefano Mora, Kirsten
K Ness, Sebastian J C M M Neggers, Saskia M F Pluijm, Jill H Simmons, Natascia Di Iorgi

http://dx.doi.org/10.1016/S2213-8587(21)00173-X
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"CHEMOBRAIN" IN CHILDHOOD CANCER
SURVIVORS – THE IMPACT ON SOCIAL,
ACADEMIC, AND DAILY LIVING SKILLS: A
QUALITATIVE SYSTEMATIC REVIEW
PROTOCOL

OBJECTIVE
The objective of this review is to
examine children's experiences of
chemotherapy-induced cognitive
impairment – also known as
"chemobrain" – and the impact of
chemobrain on children's social,
academic, and daily living skills.

INTRODUCTION
The effect of childhood chemotherapy
treatment on cognition is of concern
because of the vulnerable nature of
children's developing brains and the
potential to cause lifelong detriments
socially, academically, and economically.
Furthermore, this population is
underrepresented in the chemobrain
literature and in survivorship care plans.
As cancer survivorship among this group
increases, it is important to understand
childhood experiences so that
rehabilitation strategies and suitable
supports can be put in place.

INCLUSION CRITERIA
This review of qualitative studies will
focus on the pediatric population (0-18
years of age) during and/or following
chemotherapy treatment to identify
their experiences with chemobrain. The
review will include any studies using a
qualitative research methodology (eg,
surveys, focus groups, interview
transcripts), conducted in any
geographic location, where experiences
are presented from the child's
perspective. Studies assessing children's
experiences of cancer, other
chemotherapy-related side effects, or
the parent's personal experience will be
excluded.

METHODS
A search of MEDLINE, Embase,
PsycINFO, and CINAHL databases will be
conducted. Full-text, English-only
articles employing a qualitative research
methodology will be included in the
screening process. Two independent
reviewers will retrieve and screen full-
text studies, and assess methodological
quality of the included studies. Meta-
aggregation will be performed and a
ConQual Summary of Findings will
present the confidence in the findings.

Ines Semendric, Danielle Pollock, Olivia J Haller, Rebecca P George, Lyndsey E
Collins-Praino, Alexandra L Whittaker

JBI Evid Synth; doi: 10.11124/JBIES-21-00115
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PHYSICAL THERAPY INTERVENTIONS, OTHER
THAN GENERAL PHYSICAL EXERCISE
INTERVENTIONS, IN CHILDREN AND
ADOLESCENTS BEFORE, DURING AND
FOLLOWING TREATMENT FOR CANCER

BACKGROUND
Children and adolescents diagnosed with
cancer are at high risk of experiencing
severe side effects from cancer
treatment, many of which are amenable
to physical therapy. These side effects
can negatively impact a child's quality of
life and ability to participate in daily
activities (e.g. play and attendance at
school). Researchers have evaluated
physical therapy interventions in
children with cancer and childhood
cancer survivors. However, factors such
as small sample sizes, varying
intervention protocols and differences
in cancer types among trials make it
difficult to draw conclusions about
efficacy.

OBJECTIVES
The primary aim of this review was to
evaluate the efficacy of physical therapy
interventions – with a specific focus on
symptom relief and compensation of
therapy-related side effects – on the
quality of life of children and
adolescents diagnosed with cancer.
Participants must be between the ages
of 0 and 19 years at the time of the
physical therapy intervention study. 

The intervention may occur prior to,
during or following cancer treatment.
The intervention must be compared to a
control group of children receiving
standard care, no physical therapy
intervention or a comparison
intervention. We have excluded general
physical exercise studies where the
primary aim was to improve physical
fitness through aerobic, anaerobic,
resistance exercise or combined
physical exercise training regimens (i.e.
combined aerobic and resistance
exercise regimens). We have also
intended to record the occurrence of
any adverse effects resulting from
physical therapy interventions. The
secondary aims were to evaluate the
efficacy of physical therapy on
impairments of pain, peripheral
neuropathy, balance, gait, functional
abilities and mobility, motor function
and performance, range of motion,
strength and fatigue.

TO BE CONTINUED ON NEXT PAGE

Paula A Ospina, Alyssa McComb, Lesley E Pritchard-Wiart, David D Eisenstat,
Margaret L McNeely

Cochrane Database Syst Rev; doi: 10.1002/14651858.CD012924.pub2
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SEARCH METHODS
We searched CENTRAL, MEDLINE,
Embase, CINAHL, PEDro, ongoing trial
registries, conference proceedings and
the reference lists of relevant studies
and reviews in March 2020. We also
contacted oncology rehabilitation
researchers working in paediatrics in
March 2020 to identify additional
studies.

SELECTION CRITERIA
The review included randomised
controlled trials (RCTs), cross-over
trials, and controlled clinical trials
(CCTs) that compared the effects of
physical therapy interventions to a
control group, and involved children and
adolescents diagnosed with cancer
between the ages of 0 and 19 years at
the time of the intervention. We
excluded studies examining general
physical exercise interventions where
the primary aim was to improve physical
fitness through aerobic exercise,
resistance exercise or combined
physical exercise training regimens (i.e.
combined aerobic and resistance
exercise regimens).

DATA COLLECTION AND ANALYSIS
We used standard methodological
procedures expected by Cochrane.

MAIN RESULTS
We found no RCTs, cross-over trials or
CCTs comparing the effects of physical
therapy interventions with a focus on
symptom relief and compensation of
therapy-related side effects for children
and adolescents between the ages of 0
and 19 years.

AUTHORS' CONCLUSIONS
Results demonstrate that the evidence
to date is inadequate to inform clinical
practice. Recommendations for future
research include the need for large-
scale, high-quality designs that examine:
(1) paediatric populations with same
cancer types; (2) similar intervention
protocols; (3) long-term outcomes; (4)
physical therapy interventions (e.g.
electrophysical modalities and sensory
interventions); and (5) outcomes
commonly impaired in children with
cancer (e.g. peripheral neuropathy and
gait deficits).

CONTINUED FROM PREVIOUS PAGE
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ABSTRACT

The aim of this study is to analyze and
critically reflect on childhood cancer
survival, including conceptual aspects,
repercussions, survival care, and
challenges. This is a theoretical and
reflective study, based on the scientific
literature on the subject and on the
researchers' experience. Childhood
cancer survival is conceptualized as the
process of living beyond the oncological
diagnosis. A person is considered a
cancer survivor from the diagnosis until
the end of life and is at high risk of
experiencing physical, psychosocial, and
economic effects. Therefore, survival
care shall minimize, as far as possible,
these impacts throughout life. 

Such care includes an action plan to
track and treat the persistent effects of
therapy, preventing diseases and
promoting healthy behaviors, not being
restricted to monitoring oncological
recurrence. In the national setting,
challenges persist, such as the scarcity
of policies to guide comprehensive, good
quality, and coordinated survival care.
Despite these challenges, the nurse
occupies a privileged position and is
competent to implement survival care
and manage the effects related to cancer
treatment.

Article is available in Portuguese and
English

Rev Esc Enferm USP; doi: 10.1590/S1980-220X2020041803761

CHILDHOOD CANCER SURVIVAL: EMERGING
REFLECTIONS ON PEDIATRIC ONCOLOGY
NURSING

Rhyquelle Rhibna Neris, Lucila Castanheira Nascimento
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ABSTRACT

Survival rates of childhood acute
lymphoblastic leukemia (ALL) have
improved greatly due to advanced
therapies and supportive care.
Intrathecal chemotherapy replaced
cranial radiation due to radiation-
induced neurotoxicity and late-effects.
Survivors treated with chemotherapy-
only experience neurologic and
cognitive problems following cessation
of treatment. Very long-term cognitive
outcomes remain unclear. Animal
models are being generated to assess
late-effects of chemotherapy on
cognitive function. Although, few
address juvenile models of
chemotherapy-induced cognitive
impairment (CICI) and developing brain,
results of this review outline
neurocognitive effects of chemotherapy
consistent with childhood ALL therapy. 

Studies demonstrate deficits across
cognitive domains including spatial
memory, executive function, short-term
memory, anxiety and depression.
Inflammation, oxidative stress,
excitotoxity, and other metabolic
disruptions may lead to
neurodegeneration associated with
cognitive impairment observed in ALL
survivors. Interventions directly
targeting these mechanisms may
prevent and/or promote recovery of
cognitive function and improve long-
term outcomes. Evidence suggests
success of anti-inflammatory and
antioxidant treatments in reducing
cognitive decline. Animal models provide
basis for assessing effects of
chemotherapy on neurologic processes
to guide future clinical investigations.

Neurosci Biobehav Rev; doi: 10.1016/j.neubiorev.2021.07.033

EFFECTS OF CHEMOTHERAPY FOR ACUTE
LYMPHOBLASTIC LEUKEMIA ON COGNITIVE
FUNCTION IN ANIMAL MODELS OF
CONTEMPORARY PROTOCOLS: A SYSTEMATIC
LITERATURE REVIEW
Tyler C Alexander, Kevin R Krull

http://dx.doi.org/10.1016/j.neubiorev.2021.07.033
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IDENTIFYING METRICS OF SUCCESS FOR
TRANSITIONAL CARE PRACTICES IN
CHILDHOOD CANCER SURVIVORSHIP: A
QUALITATIVE INTERVIEW STUDY OF PARENTS

BACKGROUND
Survivor-focused care for adolescent
and young adult (AYA) childhood cancer
survivors (CCS) often involves their
parents. Recognizing the importance of
parents in the ongoing care of CCS, our
study sought to identify key aspects of a
successful transition for CCS from
pediatric- to adult-centered care from
the parent perspective.

METHODS
We conducted qualitative interviews
with 26 parents of CCS who were
receiving care in the long-term follow-
up (LTFU) clinic at a single institution.
We used a semi-structured interview
protocol with the parents and
conducted a thematic content analysis.

RESULTS
Using a constant comparison approach,
data revealed three primary themes
regarding parents' perspectives toward
ensuring a seamless transition from
pediatric- to adult-centered follow-up
care: (1) the transition needs to include
seamless communication between all
involved parties, (2) survivors need to
demonstrate sufficient health care self-
efficacy in order to achieve a successful
transition, and (3) the survivor-focused
care should include support for
survivors' overall well-being, including
financial and health insurance literacy.

CONCLUSIONS
For parents of AYA CCS, the optimal
pediatric to adult care transition model
should include mechanisms that
facilitate communication between
parents, CCS, and survivor-focused
providers while also supporting self-
efficacy and financial literacy as it
relates to health insurance.

Karim Thomas Sadak, Milki Gemeda, Michelle C Grafelman, Taiwo O Aremu, Joseph P
Neglia, David R Freyer, Eileen Harwood, Jude Mikal

Cancer Med; doi: 10.1002/cam4.4164

http://dx.doi.org/10.1002/cam4.4164
http://dx.doi.org/10.1002/cam4.4164


9 1  |  C H I L D H O O D  C A N C E R  L A T E  E F F E C T S  P U B L I C A T I O N S

ABSTRACT

The purpose of this study was to
investigate left ventricular contraction
patterns in asymptomatic Childhood
cancer survivors (CCS) using two-
dimensional speckle tracking
echocardiography (2DSTE). Left
ventricular longitudinal and
circumferential myocardial parameters
were assessed using 2DSTE, in
asymptomatic CCS and age matched
healthy controls. Time to peak (T2P)
systolic strain was quantified.
Dyssynchrony index (DI) was measured
by calculating the standard deviation of
T2P systolic strain of six segments in
each view. Difference between T2P
systolic longitudinal strain of septal and
lateral wall was also assessed as a
parameter for dyssynchrony. We
included 115 CCS with a median age of
17.2 years (range 5.6-39.5) and a median
follow up of 11.3 years (range 4.9-29.5)
and 119 controls.

Conventional echocardiographic
parameters and global longitudinal
strain were significantly decreased in
CCS compared to controls (p < 0.01 and
p = 0.02, respectively). Dyssynchrony
index did not differ between CCS and
controls. There was a clinically
insignificant smaller absolute difference
between T2P systolic longitudinal of
septal and lateral wall in CCS compared
to controls. We showed no difference in
longitudinal or circumferential left
ventricular dyssynchrony in CCS
compared to controls using 2DSTE.
Future research should focus on
assessing dyssynchrony in more
segments and a larger CCS population,
using both 2D and 3DSTE.

Int J Cardiovasc Imaging; doi: 10.1007/s10554-021-02347-4

LEFT VENTRICULAR DYSSYNCHRONY IN LONG-
TERM CHILDHOOD CANCER SURVIVORS
TREATED WITH ANTHRACYCLINES: A
RETROSPECTIVE CROSS-SECTIONAL STUDY

Milanthy S Pourier, Myrthe M Dull, Gert Weijers, Jacqueline Loonen, Louise Bellersen,
Chris L de Korte, Livia Kapusta, Annelies M C Mavinkurve-Groothuis

http://dx.doi.org/10.1007/s10554-021-02347-4
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PSYCHOSOCIAL FUNCTIONING AMONG
CAREGIVERS OF CHILDHOOD CANCER
SURVIVORS FOLLOWING TREATMENT
COMPLETION

OBJECTIVE
To inform efforts to better support
caregivers of children with cancer
during the transition from treatment to
survivorship, this study sought to
characterize caregiver mental health-
related quality of life (HRQOL) and
anxiety, and examine the influence of
family psychosocial risk and caregiver
problem-solving on these outcomes.

METHOD
Participants included 124 caregivers
(child age M = 10.05 years; SD = 4.78), 12-
19 months from the conclusion of
cancer-directed treatment. Participants'
self-reported mental HRQOL, anxiety,
and problem-solving were compared
with community norms using t-tests.
Correlations and hierarchical multiple
regressions examined the influence of
psychosocial risk and problem-solving
on caregiver mental HRQOL and anxiety.

RESULTS
Overall, caregivers reported HRQOL and
anxiety within normal limits. Caregivers
also reported more adaptive patterns of
problem-solving than community norms.
Subsets of caregivers reported clinical
levels of psychosocial risk (11%) and at-
risk levels of mental HRQOL (2.5%) and
anxiety (5.7%). Females reported greater
anxiety than males. Psychosocial risk
and negative problem orientation (NPO)
were both related to poorer mental
HRQOL and greater anxiety (r = .40-.51,
p's < .001). Positive problem orientation
related to better mental HRQOL and
lower anxiety (r = .18-.21, p's < .05).
Impulsivity/carelessness and avoidance
were associated with greater anxiety
(r = .19-.25, p's < .05). Only NPO
accounted for additional variance in
mental HRQOL and anxiety, over and
above psychosocial risk and
demographic characteristics.

CONCLUSIONS
The majority of caregivers appear to be
resilient and experience limited distress
during the off therapy period. Targeting
negative cognitive appraisals (NPO)
through cognitive-behavioral therapy or
problem-solving skills training may
further improve caregiver psychosocial
functioning.

Lauren F Quast, Rebecca Williamson Lewis, Jennifer L Lee, Ronald L Blount, Jordan
Gilleland Marchak

J Pediatr Psychol; doi: 10.1093/jpepsy/jsab061
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EXCERPT

This PDQ cancer information summary
for health professionals provides
comprehensive, peer-reviewed,
evidence-based information about the
late effects of treatment for childhood
cancer. It is intended as a resource to
inform and assist clinicians who care for
cancer patients. It does not provide
formal guidelines or recommendations
for making health care decisions.

This summary is reviewed regularly and
updated as necessary by the PDQ
Pediatric Treatment Editorial Board,
which is editorially independent of the
National Cancer Institute (NCI). The
summary reflects an independent review
of the literature and does not represent
a policy statement of NCI or the
National Institutes of Health (NIH).
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INSURANCE COVERAGE CHANGE AND
SURVIVORSHIP CARE AMONG YOUNG ADULT
SURVIVORS OF CHILDHOOD CANCER

OBJECTIVE
To 1) characterize change in type of
insurance coverage among childhood
cancer survivors from diagnosis to
survivorship; and 2) examine whether
insurance change is associated with
cancer-related follow-up care
utilization.

DATA SOURCES
Participants in this study were derived
from the Project Forward study, a
population-based, observational study of
childhood cancer survivors in Los
Angeles County that used California
Cancer Registry (CCR) data to identify
participants.

STUDY DESIGN
Multivariable logistic regression models
incorporating survey non-response
weights, were estimated the change in
the marginal predicted probabilities of
insurance change and survivorship care,
adjusting for demographic,
socioeconomic, and clinical covariates
and clustering by treating hospital.

PRINCIPAL FINDINGS
Most participants were 18-26 years of
age, male, diagnosed before 2004,
Hispanic/Latino race/ethnicity, single,
without children, highly educated, not
employed full time, and lived with their
parents at survey. Almost half (N = 529)
of participants experienced insurance
change from diagnosis to survivorship.
Insurance change was associated with
insurance coverage at diagnosis, as
those who were uninsured were most
likely to experience change and gain
coverage during survivorship [by 51
percentage points (ppt), standard error
(SE) of 0.05]. Survivors who experienced
any change had decreased probability of
reporting a recent cancer-related
follow-up care visit, a disparity that was
magnified for those who lost insurance
coverage (-5 ppt, SE 0.02 for those who
gained coverage; -15 ppt, SE 0.04 for
those who lost coverage).

CONCLUSIONS
Insurance coverage change was
associated with lower cancer-related
follow-up care utilization. Indeed,
survivors who experienced any
insurance coverage change had
decreased probability of having a
cancer-related follow-up care visit, and
this was magnified for those who lost
their insurance coverage.

Erin M Mobley, Sue E Kim, Michael Cousineau, Jennifer Tsui, Kimberly A Miller,
Jessica Tobin, David R Freyer, Joel E Milam

Health Serv Res; doi: 10.1111/1475-6773.13868
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SETTING INTERNATIONAL STANDARDS FOR
PATIENT AND PARENT INVOLVEMENT AND
ENGAGEMENT IN CHILDHOOD, ADOLESCENT
AND YOUNG ADULT CANCER RESEARCH: A
REPORT FROM A EUROPEAN COLLABORATIVE
WORKSHOP

BACKGROUND
Patient and Public Involvement and
Engagement (PPIE) in research,
advocates for research conducted 'with'
not 'for' the affected population. In
paediatric oncology research, the
parents of children, adolescents and
young adults affected by cancer are
represented by the term 'public' in the
acronym PPIE. Patients (those with
cancer and cancer survivors) are also
passionate advocates who drive forward
the research priorities of children,
adolescents and young adults
throughout the entire research process.

AIMS
A workshop was held at an international
professional meeting in 2019 with the
aim to define Patient and Parent
Involvement and Engagement (PPIE);
capture PPIE activities on a European
level; and to explore the role of PPIE in
non-interventional research. A proposed
framework for a European PPIE strategy
for childhood, adolescent and young
adult cancers was also discussed.

METHODS
The 60-minute workshop was attended
by health care professionals,
researchers, scientists, parents,
survivors and charity/support
organisations. A presentation to define
PPIE, including the difference in
terminology for PPIE in the context of
childhood, adolescent, and young adult
cancers was discussed. Best practice
examples from the United Kingdom (UK)
helped to demonstrate the positive
impact of PPIE in paediatric oncology
research. Three breakout groups then
explored themes relating to PPIE,
namely PPIE priorities, PPIE mapping for
Europe, and PPIE in non-interventional
research and data-linkage.

TO BE CONTINUED ON NEXT PAGE

Angela Polanco, Reem Al-Saadi, Suzanne Tugnait, Nicole Scobie, Kathy Pritchard-
Jones

Cancer Rep (Hoboken); doi: 10.1002/cnr2.1523
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RESULTS
Disparity in PPIE activities across
Europe was evident, with ambiguity
surrounding terminology and expected
roles for PPIE representatives in
paediatric oncology research. A lack of
PPIE activity in Eastern Europe
correlated with a lack of availability for
clinical trials and poorer survival rates
for paediatric oncology patients. There
was unanimous support for PPIE
embedded research in all areas,
including in non-interventional studies.

CONCLUSION
A European-level definition of PPIE for
paediatric oncology research is needed.
Further exploration into the role and
responsibilities of patients, parents, and
professionals when undertaking PPIE
related activities is also recommended.
Best practice examples from the UK,
France, Germany, The Netherlands and
Belgium demonstrated a preliminary
evidence base from which a European
PPIE strategy framework can be
designed, inclusive of the patient and
parent voice.

CONTINUED FROM PREVIOUS PAGE
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UTILITY OF A CANCER PREDISPOSITION
SCREENING TOOL FOR PREDICTING
SUBSEQUENT MALIGNANT NEOPLASMS IN
CHILDHOOD CANCER SURVIVORS

PURPOSE
Childhood cancer survivors (CCS) are at
risk of developing subsequent malignant
neoplasms (SMNs) resulting from
exposure to prior therapies. CCS with
underlying cancer predisposition
syndromes are at additional genetic risk
of SMN development. The McGill
Interactive Pediatric OncoGenetic
Guidelines (MIPOGG) tool identifies
children with cancer at increased
likelihood of having a cancer
predisposition syndrome, guiding
clinicians through a series of Yes or No
questions that generate a
recommendation for or against genetic
evaluation. We evaluated MIPOGG's
ability to predict SMN development in
CCS.

METHODS
Using the provincial cancer registry
(Ontario, Canada), and adopting a nested
case-control approach, we identified
CCS diagnosed and/or treated for a
primary malignancy before age 18 years
(1986-2015). CCS who developed an SMN
(cases) were matched, by primary cancer
and year of diagnosis, with CCS who did
not develop an SMN (controls) over the
same period (1:5 ratio). 

Potential predictors for SMN
development (chemotherapy, radiation,
and MIPOGG output) were applied
retrospectively using clinical data
pertaining to the first malignancy.
Conditional logistic regression models
estimated hazard ratios and 95% CIs
associated with each covariate, alone
and in combination, for SMN
development.

RESULTS
Of 13,367 children with a primary
cancer, 317 (2.4%) developed an SMN and
were matched to 1,569 controls. A
MIPOGG output recommending
evaluation was significantly associated
with SMN development (hazard ratio
1.53; 95% CI, 1.06 to 2.19) in a
multivariable model that included
primary cancer therapy exposures.
MIPOGG was predictive of SMN
development, showing value in
nonhematologic malignancies and in
CCS not exposed to radiation. 

CONCLUSION
MIPOGG has additional value for SMN
prediction beyond treatment exposures
and may be beneficial in decision making
for enhanced individualized SMN
surveillance strategies for CCS.

Noelle Cullinan, Ian Schiller, Giancarlo Di Giuseppe, Mohammed Mamun, Lara
Reichman, Chantel Cacciotti, Laura Wheaton, Kimberly Caswell, Bruna Di Monte, Paul
Gibson, Donna L Johnston, Adam Fleming, Jason D Pole, David Malkin, William D
Foulkes, Nandini Dendukuri, Catherine Goudie, Paul C Nathan

J Clin Oncol; doi: 10.1200/JCO.21.00018
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ARE RADIATION-INDUCED CAVERNOMAS
CLINICALLY RELEVANT FINDINGS? RESULTS
FROM LONG-TERM FOLLOW-UP WITH BRAIN
MAGNETIC RESONANCE IMAGING OF
CHILDHOOD CANCER SURVIVORS

INTRODUCTION
Radiation-induced cavernomas (RIC)
after cranial radiotherapy have an
unknown risk of hemorrhage. Zabramski
magnetic resonance imaging (MRI)
classification is touted as being able to
indicate non-radiation-induced
cavernomas hemorrhage risk. The aim of
our study was to assess the hemorrhage
risk of RIC during long-term follow-up
of childhood cancer survivors based on
brain MRI examinations.

PATIENTS AND METHODS
We analyzed retrospectively long-term
follow-up data of 36 childhood cancer
survivors after initial diagnosis with
acute leukemia (n = 18) or brain tumor (n
= 18), all treated with cranial
radiotherapy. Detected RIC in long-term
follow-up brain MRI (1.5 or 3 Tesla) were
classified following the Zabramski MRI
classification and were categorized into
"high" (Zabramski type I, II or V) or "low"
(type III or IV) risk of hemorrhage.

RESULTS
18 patients (50%) showed RIC with a
significant relation to the original tumor
entity (p = 0.023) and the cumulative
radiation dose to the brain (p = 0.016):
all 9 childhood cancer survivors
diagnosed with medulloblastoma
developed RIC. We classified RIC in only
3/36 childhood cancer survivors (8%) (1
patient with acute lymphoblastic
leukemia [Zabramski type II] and 2
patients with medulloblastoma [type I
and type II]) as high risk for
hemorrhage, the remaining RIC were
classified as Zabramski type IV with low
risk for hemorrhage. None of the
childhood cancer survivors with RIC
showed symptomatic hemorrhages.

CONCLUSIONS
RIC are common late effects in
childhood cancer survivors treated with
cranial radiotherapy affecting half of
these patients. However, only a few RIC
(occurring in 8% of all reviewed
childhood cancer survivors) were
classified as high risk for hemorrhage
and none of the childhood cancer
survivors with RIC developed
symptomatic hemorrhages. Thus, we
conclude that RIC are low-risk findings
in brain MRI and the course is mainly
benign.

Lucas Becker, Judith Gebauer, Jan Küchler, Christian Staackmann, Hannes Schacht,
Melchior Lauten, Ulf Jensen-Kondering, Peter Schramm, Thorsten Langer, Alexander
Neumann

Radiol Oncol; doi: 10.2478/raon-2021-0032
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LATE-ONSET KIDNEY FAILURE IN SURVIVORS
OF CHILDHOOD CANCER: A REPORT FROM
THE CHILDHOOD CANCER SURVIVOR STUDY

BACKGROUND
The incidence of and risk factors for late-
onset kidney failure among survivors over
the very long term remains understudied.

MATERIALS AND METHODS
A total of 25,530 childhood cancer survivors
(median follow-up 22.3 years, interquartile
range 17.4-28.8) diagnosed between 1970 and
1999, and 5045 siblings from the Childhood
Cancer Survivor Study were assessed for
self-reported late-onset kidney failure,
defined as dialysis, renal transplantation, or
death attributable to kidney disease.
Piecewise exponential models evaluated
associations between risk factors and the
rate of late-onset kidney failure.

RESULTS
A total of 206 survivors and 10 siblings
developed late-onset kidney failure, a 35-
year cumulative incidence of 1.7% (95%
confidence interval [CI] = 1.4-1.9) and 0.2%
(95% confidence interval [CI] = 0.1-0.4),
respectively, corresponding to an adjusted
rate ratio (RR) of 4.9 (95% CI = 2.6-9.2). 

High kidney dose from radiotherapy (≥15Gy;
RR = 4.0, 95% CI = 2.1-7.4), exposure to high-
dose anthracycline (≥250 mg/m2; RR = 1.6,
95% CI = 1.0-2.6) or any ifosfamide
chemotherapy (RR = 2.6, 95% CI = 1.2-5.7),
and nephrectomy (RR = 1.9, 95% CI = 1.0-3.4)
were independently associated with elevated
risk for late-onset kidney failure among
survivors. Survivors who developed
hypertension, particularly in the context of
prior nephrectomy (RR = 14.4, 95% CI = 7.1-
29.4 hypertension with prior nephrectomy;
RR = 5.9, 95% CI = 3.3-10.5 hypertension
without prior nephrectomy), or diabetes (RR
= 2.2, 95%CI = 1.2-4.2) were also at elevated
risk for late-onset kidney failure.

CONCLUSIONS
Survivors of childhood cancer are at
increased risk for late-onset kidney failure.
Kidney dose from radiotherapy ≥15 Gy, high-
dose anthracycline, any ifosfamide, and
nephrectomy were associated with increased
risk of late-onset kidney failure among
survivors. Successful diagnosis and
management of modifiable risk factors such
as diabetes and hypertension may mitigate
the risk for late-onset kidney failure. The
association of late-onset kidney failure with
anthracycline chemotherapy represents a
novel finding that warrants further study.

Bryan V Dieffenbach, Qi Liu, Andrew J Murphy, Deborah R Stein, Natalie Wu, Arin L
Madenci, Wendy M Leisenring, Nina S Kadan-Lottick, Emily R Christison-Lagay,
Robert E Goldsby, Rebecca M Howell, Susan A Smith, Kevin C Oeffinger, Yutaka Yasui,
Gregory T Armstrong, Christopher B Weldon, Eric J Chow, Brent R Weil

Eur J Cancer; doi: 10.1016/j.ejca.2021.06.050
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ABSTRACT

Cardiac diseases in the growing
population of childhood cancer
survivors are of major concern.
Cardiotoxicity as a consequence of
anthracyclines and chest radiotherapy
continues to be relevant in the modern
treatment era. Mitoxantrone has
emerged as an important treatment-
related risk factor and evidence on
traditional cardiovascular risk factors in
childhood cancer survivors is
accumulating. International surveillance
guidelines have been developed with the
aim to detect and manage cardiac
diseases early and prevent symptomatic
disease. 

There is growing interest in risk
prediction models to individualize
prevention and surveillance. This State-
of-the-Art Review summarizes literature
from a systematic PubMed search
focused on cardiac diseases after
treatment for childhood cancer. Here,
we discuss the prevalence, risk factors,
prevention, risk prediction, and
surveillance of cardiac diseases in
survivors of childhood cancer.

JACC CardioOncol; doi: 10.1016/j.jaccao.2020.08.006

CARDIAC DISEASE IN CHILDHOOD CANCER
SURVIVORS: RISK PREDICTION, PREVENTION,
AND SURVEILLANCE: JACC CARDIOONCOLOGY
STATE-OF-THE-ART REVIEW
Jan M Leerink, Esmée C de Baat, Elizabeth A M Feijen, Louise Bellersen, Elvira C van
Dalen, Heynric B Grotenhuis, Livia Kapusta, Wouter E M Kok, Jacqueline Loonen, Heleen J
H van der Pal, Saskia M F Pluijm, Arco J Teske, Annelies M C Mavinkurve-Groothuis, Remy
Merkx, Leontien C M Kremer
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MACHINE LEARNING IDENTIFIES CLINICAL
AND GENETIC FACTORS ASSOCIATED WITH
ANTHRACYCLINE CARDIOTOXICITY IN
PEDIATRIC CANCER SURVIVORS

BACKGROUND
Despite known clinical risk factors,
predicting anthracycline cardiotoxicity
remains challenging.

OBJECTIVES
This study sought to develop a clinical and
genetic risk prediction model for
anthracycline cardiotoxicity in childhood
cancer survivors.

METHODS
We performed exome sequencing in 289
childhood cancer survivors at least 3 years
from anthracycline exposure. In a nested
case-control design, 183 case patients with
reduced left ventricular ejection fraction
despite low-dose doxorubicin (≤250 mg/m²),
and 106 control patients with preserved left
ventricular ejection fraction despite
doxorubicin >250 mg/m² were selected as
extreme phenotypes. Rare/low-frequency
variants were collapsed to identify genes
differentially enriched for variants between
case patients and control patients. The
expression levels of 5 top-ranked genes
were evaluated in human induced
pluripotent stem cell-derived
cardiomyocytes, and variant enrichment was
confirmed in a replication cohort. Using
random forest, a risk prediction model that
included genetic and clinical predictors was
developed.

RESULTS
Thirty-one genes were differentially
enriched for variants between case patients
and control patients (p < 0.001). Only 42.6%
case patients harbored a variant in these
genes compared to 89.6% control patients
(odds ratio: 0.09; 95% confidence interval:
0.04 to 0.17; p = 3.98 × 10-15). A risk
prediction model for cardiotoxicity that
included clinical and genetic factors had a
higher prediction accuracy and lower
misclassification rate compared to the
clinical-only model. In vitro inhibition of
gene-associated pathways (PI3KR2, ZNF827)
provided protection from cardiotoxicity in
cardiomyocytes.

CONCLUSION 
Our study identified variants in cardiac
injury pathway genes that protect against
cardiotoxicity and informed the
development of a prediction model for
delayed anthracycline cardiotoxicity, and it
also provided new targets in autophagy
genes for the development of cardio-
protective drugs.

Marie-A Chaix, Neha Parmar, Caroline Kinnear, Myriam Lafreniere-Roula, Oyediran
Akinrinade, Roderick Yao, Anastasia Miron, Emily Lam, Guoliang Meng, Anne Christie,
Ashok Kumar Manickaraj, Stacey Marjerrison, Rejane Dillenburg, Mylène Bassal, Jane
Lougheed, Shayna Zelcer, Herschel Rosenberg, David Hodgson, Leonard Sender, Paul
Kantor, Cedric Manlhiot, James Ellis, Luc Mertens, Paul C Nathan, Seema Mital
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REFINING THE 10-YEAR PREDICTION OF LEFT
VENTRICULAR SYSTOLIC DYSFUNCTION IN
LONG-TERM SURVIVORS OF CHILDHOOD
CANCER

BACKGROUND
In childhood cancer survivors (CCS) at risk
for heart failure, echocardiographic
surveillance recommendations are currently
based on anthracyclines and chest-directed
radiotherapy dose. Whether the ejection
fraction (EF) measured at an initial
surveillance echocardiogram can refine
these recommendations is unknown.

OBJECTIVES
The purpose of this study was to assess the
added predictive value of EF at >5 years
after cancer diagnosis to anthracyclines and
chest-directed radiotherapy dose in CCS, for
the development of left ventricular
dysfunction with an ejection fraction <40%
(LVD40).

METHODS
Echocardiographic surveillance was
performed in 299 CCS from the Emma
Children's Hospital in the Netherlands. Cox
regression models were built including
cardiotoxic cancer treatment exposures with
and without EF to estimate the probability of
LVD40 at 10-year follow-up. Calibration,
discrimination, and reclassification were
assessed. Results were externally validated
in 218 CCS.

RESULTS
Cumulative incidences of LVD40 at 10-year
follow-up were 3.7% and 3.6% in the
derivation and validation cohort,
respectively. The addition of EF resulted in
an integrated area under the curve increase
from 0.74 to 0.87 in the derivation cohort
and from 0.72 to 0.86 in the validation
cohort (likelihood ratio p < 0.001).
Reclassification of CCS without LVD40
improved significantly (noncase continuous
net reclassification improvement 0.50; 95%
confidence interval [CI]: 0.40 to 0.60). A
predicted LVD40 probability ≤3%,
representing 75% of the CCS, had a negative
predictive value of 99% (95% CI: 98% to
100%) for LVD40 within 10 years. However,
patients with midrange EF (40% to 49%) at
initial screening had an incidence of LVD40
of 11% and a 7.81-fold (95% CI: 2.07- to
29.50-fold) increased risk of LV40 at follow-
up.

CONCLUSIONS 
In CCS, an initial surveillance EF, in addition
to anthracyclines and chest-directed
radiotherapy dose, improves the 10-year
prediction for LVD40. Through this strategy,
both the identification of low-risk survivors
in whom the surveillance frequency may be
reduced and a group of survivors at
increased risk of LVD40 could be identified.

Jan M Leerink, Helena J H van der Pal, Leontien C M Kremer, Elizabeth A M Feijen,
Paola G Meregalli, Milanthy S Pourier, Remy Merkx, Louise Bellersen, Elvira C van
Dalen, Jacqueline Loonen, Yigal M Pinto, Livia Kapusta, Annelies M C Mavinkurve-
Groothuis, Wouter E M Kok
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PROVIDER-LEVEL BARRIERS TO HUMAN
PAPILLOMAVIRUS VACCINATION IN
SURVIVORS OF CHILDHOOD AND YOUNG
ADULT CANCERS

PURPOSE
We sought to understand clinician-level
barriers to providing HPV vaccination to
survivors of childhood and young adult
cancers (CYACs).

METHODS
We conducted 30-minute qualitative
interviews with primary care and specialty
clinicians who care for survivors of CYACs at
our academic medical center. Blinded
reviewers analyzed transcripts and used an
inductive approach to identify barriers to
vaccination in this population.

RESULTS
We conducted 24 interviews (n = 11 primary
care clinicians, n = 13 oncology clinicians).
Thematic analysis revealed that primary care
clinicians are universally viewed as holding
ultimate responsibility for human
papillomavirus (HPV) vaccination among
survivors of CYACs. Both primary care and
oncology clinicians believed vague,
inconsistent HPV guidelines engendered
uncertainty toward HPV vaccination's role
and timing following completion of CYAC
therapies.

As such, compared with other vaccines, the
HPV vaccination is not as consistently
offered to survivors. Respondents identified
direct guidance from oncologists to primary
care clinicians and to patients as a potential
strategy for improving HPV vaccination rates
in this population. Finally, oncology
clinicians frequently deprioritize the issue of
preventing second, noniatrogenic cancers
and consequently miss opportunities to
discuss vaccination's merits with their
patients.

CONCLUSIONS 
Despite not holding ultimate responsibility
for vaccination, oncology clinicians have an
opportunity to play an important role in
ensuring access and overcoming hesitancy
among survivors of CYACs. Developing
clearer and more collaborative guidelines,
helping to integrate vaccination into
institutional electronic health record
protocols, offering direct guidance to
primary care colleagues, and participating in
conversations with survivors of CYACs may
help improve vaccination rates.

Alec J Kacew, Sofia Jacobson, Jori Sheade, Anand A Patel, Fay J Hlubocky, Nita K Lee,
Tara O Henderson, John A Schneider, Garth W Strohbehn

J Adolesc Young Adult Oncol; doi: 10.1089/jayao.2021.0096
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ABSTRACT

Childhood cancer survivors (CCS)
experience short- and long-term side
effects from cancer treatment that often
impair functional capacity. Inspiratory
muscle weakness is a potential
mechanism for reduced functional
capacity. The objective of this pilot
study was to examine the relationship
between inspiratory muscle strength
and functional capacity in 10 CCS.
Inspiratory muscle strength was
measured by maximal inspiratory
pressure (MIP) while functional capacity
was measured by the two-minute walk
test (2MWT), the physiological cost
index and hemodynamic response to
exercise according to changes in heart
rate, blood pressure and rate-pressure
product (RPP). Overall, MIP and 2MWT
distance were below predicted values.
Hemodynamic responses to the 2MWT
were consistent with little variation,
except for elevated diastolic blood
pressure (DBP) response. 

MIP had significant relationships with
resting DBP (Spearman's rank
correlation coefficient [rₛ] = -0.70; p =
0.03) and DBP response (rₛ = 0.72; p =
0.02). Time since completion of cancer
treatment had a significant positive
relationship with RPP response (rₛ =
0.67; p = 0.03). Inspiratory muscle
weakness in childhood cancer could be
an indicator of skeletal muscle
dysfunction and should be considered
when symptoms of dyspnea or poor
functional capacity arise. Inspiratory
muscle strength was found to be related
to changes in blood pressure in CCS.
Future studies should further investigate
these relationships and the impact of
inspiratory muscle training on
hemodynamics and functional capacity
in CCS.
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EXPLORING RELATIONSHIPS BETWEEN
INSPIRATORY MUSCLE STRENGTH AND
FUNCTIONAL CAPACITY IN CHILDHOOD
CANCER SURVIVORS: A PILOT STUDY

Simon Ho, Teresa York, Victoria Marchese
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IS THERE A HIGHER INCIDENCE OF SPORADIC
RENAL ANGIOMYOLIPOMA IN CHILDHOOD
CANCER SURVIVORS?

BACKGROUND
Cancer treatment can cause various long-
term side effects, including those that
impact ultrasound findings. During follow-
up of childhood cancer survivors (CCSs), we
often detected sporadic renal
angiomyolipomas without histological
confirmation (SAMLs), which is why we
initiated this study. We compared the
occurrence of SAML in CCSs to the
previously reported data from a non-cancer
population and correlated SAML with cancer
treatment-related factors.

METHODS
The cohort included 1098 CCSs (median age
at cancer diagnosis (dg) 4.3 years) who had
ultrasound follow-up (2014-2019). Of the
CCSs, 525 (48%) were female, 132 (12%) had
subsequent neoplasms (SNs), and 110 (10%)
had genetic syndromes. CCSs were treated
for lymphomas 269 (24%) and solid tumors
829 (76%). None of the CCSs had tuberous
sclerosis complex (TSC).

RESULTS
SAML developed in 48 (4.4%) CCSs; of these,
20 (42%) had SNs. The coincidence of SAMLs
and SNs was found in CCSs with a follow-up
period exceeding 20 years. The median age
at SAML dg was 27.9 years (interquartile
range (IQR) 22.3-34.1), and the median time
to SAML dg was 22.6 years (IQR 17.4-27.6).
Twenty-one (44%) CCSs developed multiple
or bilateral SAMLs lesions; of these, six (12%)
were in the radiotherapy field. SAML
occurrence correlated with radiotherapy of
the retroperitoneum (1.65-fold higher with
95% CI 0.90-3.02). The correlations with
other cancer treatment factors and with
female sex were less clear.

CONCLUSION 
This study revealed the occurrence of SAMLs
in CCSs to be 10 times higher than that in
non-cancer studies. The current
characteristics of CCSs with SAMLs: younger
age, and more bilateral or multiple lesions
are more similar to TSC associated
angiomyolipoma. Moreover, we observed a
coincidence of SAMLs with SNs. Our results
support the hypothesis that SAML
development in CCSs is not simply a late
effect of therapy, and indicates other factors
are involved in SAML development.

Jarmila Kruseová, Barbora Gottfriedová, Andrea Zichová, Karel Švojgr, Petr Hošek,
Aleš Lukš, Martin Kynčl, Tomáš Eckschlager
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PERSPECTIVES ON FOLLOW-UP CARE AND
RESEARCH FOR CHILDHOOD CANCER
SURVIVORS: RESULTS FROM AN
INTERNATIONAL SIOP MEET-THE-EXPERT
QUESTIONNAIRE IN KYOTO, 2018

INTRODUCTION
Survival of childhood cancer has increased
over the past decades. This has led to the
development of strategies aiming to enhance
follow-up care and research, for which
priorities may vary globally. We explored
perspectives of an international healthcare
workers panel.

METHODS
Attendants of a meet-the-expert session on
childhood cancer survivorship at the 2018
SIOP conference completed a survey about
their view on important follow-up care and
research aspects for survivors below and
over 18 years. We analysed overarching
categories and subtopics, and compared
Asian versus European and North American
healthcare workers.

RESULTS
A total of 58 participants from different
medical specialties (67.2% paediatric
oncologists) and continents (48.3% Asia,
39.7% Europe/North America) responded.
Follow-up care priorities for survivors below
and over 18 years included physical care
(39.3% ≤18 years, 35.9% >18 years) and
healthcare structure (29.4%, 26.0%). Physical
care was also the most important research
aspect for both age groups (52.5%, 50.7%).
Psychological support was the most
frequently reported subtopic. Asian
clinicians (n = 22) primarily prioritized
physical care aspects of follow-up care,
whereas European/North American (n = 19)
clinicians underscored the importance of
healthcare structure.

CONCLUSION 
Physical care is the most important aspect
of survivorship care and research according
to clinicians from several continents. Asian
and European/North American respondents
shared most priorities, however, healthcare
structure was a more important category for
European/North American clinicians. The
most common subtopic was psychological
support, underlining also the need to involve
psychologists in follow-up.

M E Bakker, V G Pluimakers, J E van Atteveld, S J C M M Neggers, M M van den
Heuvel-Eibrink, S Sato, K Yamashita, C Kiyotani, Y Ishida, M Maeda

Jpn J Clin Oncol; doi: 10.1093/jjco/hyab126
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CARDIAC REMODELING AFTER
ANTHRACYCLINE AND RADIOTHERAPY
EXPOSURE IN ADULT SURVIVORS OF
CHILDHOOD CANCER: A REPORT FROM THE
ST JUDE LIFETIME COHORT STUDY

BACKGROUND
Limited data exist regarding left ventricular
remodeling patterns observed in adult
survivors of childhood cancer after therapy.

METHODS
Among 1190 adult survivors diagnosed with
childhood cancer (median age at diagnosis, 9
years [interquartile range (IQR), 3.8-14.4
years]; age at evaluation, 35.6 years [IQR,
29.5-42.8 years]), treatment exposures
included anthracyclines (n = 346), chest
radiotherapy (n = 174), both (n = 245), or
neither (n = 425). Prospective
echocardiographic assessment compared
survivors with 449 noncancer controls
classified according to left ventricle
geometric patterns. Associations between
left ventricle geometric patterns and
decreased exercise tolerance were assessed.

RESULTS
Overall, 28.2% of survivors (95% confidence
interval [CI], 25.6%-30.8%) exhibited
concentric remodeling, 2.4% (95% CI,
1.6%-3.5%) exhibited eccentric hypertrophy,
and 1.1% (95% CI, 0.6%-1.9%) exhibited
concentric hypertrophy. A greater
proportion of survivors who received only
chest radiotherapy (41%) had concentric
remodeling compared with those who
received only anthracyclines (24%), both
(27%), or neither (27%; all P < .001), and all
were greater than the proportions in
noncancer controls (18%; all P < .05).
Concentric remodeling was associated with
radiation exposure, but not with
anthracycline exposure, in multivariable
models. Survivors who had concentric
remodeling were more likely to have a
maximal oxygen uptake peak <85% compared
with those who had normal geometry (81.0%
vs 66.3%; odds ratio, 1.75; 95% CI, 1.15-2.68).

CONCLUSIONS 
Chest radiation therapy, but not
anthracycline therapy, increased the risk for
concentric remodeling in survivors of
childhood cancer. The presence of
concentric remodeling was associated with
increased exercise intolerance.

John L Jefferies, Wojciech M Mazur, Carrie R Howell, Juan C Plana, Kirsten K Ness,
Zhenghong Li, Vijaya M Joshi, Daniel M Green, Daniel A Mulrooney, Jeffrey A Towbin,
Hugo R Martinez, Jason F Goldberg, Rebecca M Howell, Deo Kumar Srivastava, Leslie L
Robison, Melissa M Hudson, Gregory T Armstrong
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PARENTAL ADJUSTMENT FOLLOWING THEIR
CHILD'S COMPLETION OF ACUTE
LYMPHOBLASTIC LEUKEMIA TREATMENT

BACKGROUND
Few studies haveexamined parent and family
adaptation in the early period following the
end of childhood cancer treatment. We
examined parent adjustment at the end of
their child's treatment for acute
lymphoblastic leukemia (ALL).

METHODS
Parents of childhood cancer survivors (CCS),
who were 3 months post-ALL treatment, and
parents of typically developing children
completed measures of psychological and
family functioning. Parents of CCS also
completed distress and posttraumatic stress
symptom (PTSS) questionnaires related to
their child's cancer experience.

RESULTS
One hundred twenty-nine parents were
recruited: 77 parents of CCS and 52
comparison parents. Overall mean
psychological symptoms of depression,
anxiety and stress, and family functioning
were within normal limits for both groups.
Parents of CCS endorsed higher scores for
stress, depression, and family problems;
however, mean scores for emotional distress
were low for both groups, in particular the
comparison group. Parents of CCS endorsed
low rates of PTSS. Fifty-one percent of
parents of CCS scored above the distress
thermometer (DT-P) clinical cutoff (>4), with
items elevated across all six DT-P domains.
However, most parents did not indicate a
wish to speak to a health professional about
their symptoms.

CONCLUSION 
Specialist psychosocial intervention may be
indicated for only a subset of parents at the
end of treatment. As per psychosocial
standards of care, effective screening at this
timepoint is warranted. Further examination
of appropriate timing of psychosocial
information and support services that are
tailored to parents' circumstances is needed.
eHealth approaches may be appropriate.

Maria C McCarthy, India R Marks, Melissa Mulraney, Peter Downie, Alice Matson,
Cinzia R De Luca

Pediatr Blood Cancer; doi: 10.1002/pbc.29302
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HEALTH CARE UTILISATION PRECEDING
RELAPSE OR SECOND MALIGNANT NEOPLASM
AFTER CHILDHOOD ACUTE LYMPHOBLASTIC
LEUKAEMIA: A POPULATION-BASED
MATCHED COHORT STUDY

OBJECTIVES
To investigate health care utilisation
including both primary and secondary health
care 6 months before the diagnosis of a
relapse or a second malignant neoplasm
(SMN) in survivors of childhood acute
lymphoblastic leukaemia (ALL).

DESIGN AND SETTING
A Danish population-based matched cohort
study linking multiple nationwide registries.

PARTICIPANTS
Participants were recruited from a total of
622 childhood ALL 2.5-year event-free
survivors diagnosed between 1994 and 2015.
Cases were survivors developing a relapse or
an SMN and references were survivors still
in first remission. Each case was matched
with five references on age, sex, treatment
protocol and risk group.

PRIMARY OUTCOME MEASURES
Consultations in general practice and
hospital the last 6 months before relapse or
SMN. Cases and references were compared
with monthly incidence rate ratios (IRRs)
from negative binomial regression models.

RESULTS
Of the 622 childhood ALL survivors, 60
(9.6%) developed a relapse (49) or an SMN
(11) and 295 matched references were
identified. Health care utilisation in general
practice increased among cases the last
month before the event compared with
references with an IRR of 2.71 (95% CI 1.71 to
4.28). Data showed a bimodal structure with
a significantly increased number of visits 4,
5 and 6 months before the event. Hospital
health care utilisation increased 2 months
before the event in cases with an IRR of 5.01
(3.78 to 6.63) the last month before the event
and an IRR of 1.94 (1.32 to 2.85) the second-
last month comparing cases and references.

CONCLUSIONS 
Survivors of childhood ALL developing a
relapse or an SMN have a short period of
increased health care utilisation before
diagnosis. At hospital, this might be
explained by pre-diagnostic examinations. In
general practice, data suggest a bimodal
structure with children later developing a
relapse having more contacts also half a year
before the relapse, suggesting that there
could be early warnings.

Karen Schow Jensen, Birgitte Klug Albertsen, Henrik Schrøder, Alina Zalounina
Falborg, Kjeld Schmiegelow, Steen Rosthøj, Michael Thude Callesen, Peter Vedsted
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DENTAL AGE ESTIMATION IN CHILDREN
THAT HAVE UNDERGONE ANTINEOPLASTIC
TREATMENT

OBJECTIVE
Even though many studies have been
performed to estimate DA in general
population, limited research has been
performed concerning medical compromised
populations such as childhood cancer
survivors. The aims of this case-control
study were (a) to estimate dental age in a
population of children that have undergone
antineoplastic treatment with three
different methods and (b) to compare it with
the estimates from healthy subjects (control
group).

MATERIALS AND METHODS
Seventy-three oncology patients and equal
number of healthy control subjects from the
Pediatric dentistry Department had their
dental age estimated through recent
orthopantograms using Dermijian's, Willems'
and London Atlas methods. All OPGs
randomly assessed by two calibrated
observers. Mean age difference was
calculated. Intraclass Correlation Coefficient
was used to assess intra-observer reliability
and the Concordance Correlation Coefficient
used to assess inter-observer reliability.

RESULTS
Concerning the CCS group 35 subjects (48%)
were males and 38 (52%) were females, with
an overall mean chronological age 10.95
years, ranging between 5.37 and 15.83 years.
Intra- and inter-examiner reliability was
exceptional for all methods. Mean DA
differences in both groups and were not
statistically sinificant regardless of the
method used. The marginally lower values
when males and females were investigated
separately is basically due to the
corresponding reduction of the sample size.

CONCLUSION 
An overestimation of DA observed in both
groups by all methods was not significant.
All three methods produced highly accurate
comparable results when it comes to
estimate the actual chronological age in
both groups (CCS and control subjects)
regardless of gender.

A Mitsea, K Seremidi, A Tsiligianni, S Gizani

Eur Arch Paediatr Dent; doi: 10.1007/s40368-021-00661-y
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ABSTRACT

The growing population of long-term
childhood cancer survivors is at
increased risk for severe, therapy-
related late effects and premature
mortality. The CVSS study (Cardiac and
Vascular late Sequelae in long-term
Survivors of childhood cancer) is a
cohort of patients from Germany
diagnosed with a neoplasia prior to 15
years of age in the time period 1980-
1990. Late mortality was evaluated in a
total of 4505 individuals who survived 5
years or more after the initial diagnosis
(5-year survivors). Survivors with a
second primary tumor were excluded.
Standardized mortality ratios (SMR)
were calculated. By December 2014, 400
patients had died. Available cause of
death information from 188 individuals
was used to estimate cause-specific
mortality for all deceased persons. 

Compared to the population of (former)
West Germany, we observed an excess
overall mortality risk (SMR = 9.53, 95%
confidence interval [CI]: 8.62, 10.51).
After correcting for missing cause of
death information, an increased cancer
mortality (SMR = 43.50, 95% CI: 25.79,
73.50) in the 5-year survivors was
detected. Cardiac death was ascertained
in 14 individuals, resulting in an SMR of
10.85 (95% CI: 2.80, 32.02) after
correcting for missing values. In
conclusion, childhood cancer survivors
diagnosed in Germany in 1980-1990 have
a higher mortality risk overall and an
elevated risk of dying from cancer and
cardiac causes in particular. The results
are consistent with those of
international cohort studies. However,
the reported results are based on few
cases and individuals with secondary
cancers were excluded.
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CONCORDANCE BETWEEN SELF-REPORTED
SLEEP AND ACTIGRAPHY-ASSESSED SLEEP IN
ADULT SURVIVORS OF CHILDHOOD CANCER:
THE IMPACT OF PSYCHOLOGICAL AND
NEUROCOGNITIVE LATE EFFECTS

PURPOSE
To examine self-reported (30-day) sleep
versus nightly actigraphy-assessed sleep
concordance in long-term survivors of
childhood cancer.

METHODS
Four hundred seventy-seven participants
enrolled in the St. Jude Lifetime Cohort
(53.5% female, median (range) age 34.3 (19.3-
61.6) years, 25.4 (10.9-49.3) years from
diagnosis) completed the Pittsburgh Sleep
Quality Index and ≥ 3 nights of actigraphy.
Participants had neurocognitive impairment
and/or a self-reported prolonged sleep
onset latency (SOL). Self-reported 30-day
sleep and nightly actigraphic sleep measures
for sleep duration, SOL, and sleep efficiency
(SE) were converted into ordinal categories
for calculation of weighted kappa
coefficients. General linear models
estimated associations between
measurement concordance and late effects.

RESULTS
Agreements between self-reported and
actigraphic measures were slight to fair for
sleep duration and SOL measures (kw = 0.20
and kw = 0.22, respectively; p < 0.0001) and
poor for SE measures (kw = 0.00, p = 0.79). 

In multivariable models, severe fatigue and
poor sleep quality were significantly
associated with greater absolute differences
between self-reported and actigraphy-
assessed sleep durations (B = 26.6 [p < 0.001]
and B = 26.8 [p = 0.01], respectively).
Survivors with (versus without) memory
impairment had a 44-min higher absolute
difference in sleep duration (B = 44.4, p <
0.001). Survivors with, versus without,
depression and poor sleep quality had higher
absolute discrepancies of SOL (B = 24.5 [p =
0.01] and B = 16.4 [p < 0.0001], respectively).
Poor sleep quality was associated with a 12%
higher absolute difference in SE (B = 12.32, p
< 0.0001).

CONCLUSIONS 
Self-reported sleep and actigraphic sleep
demonstrated discordance in our sample.
Several prevalent late effects were
statistically significantly associated with
increased measurement discrepancy. Future
studies should consider the impacts of late
effects on sleep assessment in adult
survivors of childhood cancer.

Margaret M Lubas, Mariana Szklo-Coxe, Belinda N Mandrell, Carrie R Howell, Kirsten
K Ness, Deo Kumar Srivastava, Melissa M Hudson, Leslie L Robison, Kevin R Krull,
Tara M Brinkman
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ABSTRACT

This article aimed to analyze
concordance of parent- and child-
reported child posttraumatic growth
(PTG) following pediatric cancer, the
influence of the parents' own level of
PTG on the level of concordance and the
influence of the parents' and the child's
own level of PTG on the parents' proxy
reports of PTG in the child. The sample
included 127 parent-child dyads. The
children provided self-reports of PTG
and the parents provided reports of
their own as well as the child's PTG.
Overall, the results showed poor parent-
child agreement on the child PTG, with
the parents proxy-reporting higher
levels of PTG than the children.

 The parents' proxy reports of the child
PTG were the most accurate at the
lowest levels of the parents' own level of
PTG. The parents' own level of PTG was
a stronger predictor of the parents'
proxy reports than the child self-
reported PTG. The results suggest that
parents are not very accurate reporters
of PTG in the child; therefore, their
reports should be completed with child
self-reports whenever possible.
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ABSTRACT

Long-term childhood cancer survivors
(CCS) may experience physical, social,
and emotional struggles posttreatment.
Our aim was to explore the experiences
of CCS dealing with the late effects of
cancer treatment from their own
perspectives. This study employed a
qualitative descriptive design to explore
and describe the experience of dealing
with late effects among CCS. Semi-
structured interviews were conducted
with 15 CCS in Korea. Participants were
selected by purposive and snowball
sampling and individually interviewed
during the period from September to
November 2020. Conventional content
analysis was used to analyze data and
identify themes. 

Two main themes and seven subthemes
emerged. The two main themes were:
"Things I encountered while crossing a
bridge" and "Living as a survivor". The
participants reported both positive and
negative experiences with dealing with
the late effects of cancer treatment. The
main themes indicated that late effects
exert significant impacts on the lives of
CCS in both positive and negative ways.
Healthcare providers and researchers
should pay attention to early
intervention needs of CCS and their
support systems to strengthen their
positive experiences in dealing with late
effects during their survivorships.
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CORONARY ARTERY DISEASE SURVEILLANCE
AMONG CHILDHOOD, ADOLESCENT AND YOUNG
ADULT CANCER SURVIVORS: A SYSTEMATIC
REVIEW AND RECOMMENDATIONS FROM THE
INTERNATIONAL LATE EFFECTS OF
CHILDHOOD CANCER GUIDELINE
HARMONIZATION GROUP

BACKGROUND
Coronary artery disease (CAD) is a
concerning late outcome for cancer
survivors. However, uniform surveillance
guidelines are lacking

AIM
To harmonise international
recommendations for CAD surveillance for
survivors of childhood, adolescent and
young adult (CAYA) cancers.

METHODS
A systematic literature review was
performed and evidence graded using the
Grading of Recommendations, Assessment,
Development and Evaluation criteria.
Eligibility included English language studies,
a minimum of 20 off-therapy cancer
survivors assessed for CAD, and 75%
diagnosed prior to age 35 years. All study
designs were included, and a
multidisciplinary guideline panel formulated
and graded recommendations.

RESULTS
32 of 522 identified articles met eligibility
criteria. The prevalence of CAD ranged from
0 to 72% and was significantly increased
compared to control populations. The risk of
CAD was increased among survivors who
received radiotherapy exposing the heart,
especially at doses ≥15 Gy (moderate-quality
evidence). The guideline panel agreed that
healthcare providers and CAYA cancer
survivors treated with radiotherapy exposing
the heart should be counselled about the
increased risk for premature CAD. While the
evidence is insufficient to support primary
screening, monitoring and early
management of modifiable cardiovascular
risk factors are recommended. Initiation and
frequency of surveillance should be based on
the intensity of treatment exposures, family
history, and presence of co-morbidities but
at least by age 40 years and at a minimum of
every 5 years. All were strong
recommendations.

CONCLUSION 
These systematically assessed and
harmonised recommendations for CAD
surveillance will inform care and guide
research concerning this critical outcome
for CAYA cancer survivors.

Elvira C van Dalen, Renée L Mulder, Eugene Suh, Matthew J Ehrhardt, Gregory J Aune,
Edit Bardi, Bradley J Benson, Jutta Bergler-Klein, Ming H Chen, Eva Frey, Ulrike
Hennewig, Liane Lockwood, Ulla Martinsson, Monica Muraca, Helena van der Pal,
Chris Plummer, Katrin Scheinemann, Christina Schindera, Emily S Tonorezos, W
Hamish Wallace, Louis S Constine, Roderick Skinner, Melissa M Hudson, Leontien C M
Kremer, Gill Levitt, Daniel A Mulrooney
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RADIATION THERAPY RELATED CARDIAC
DISEASE RISK IN CHILDHOOD CANCER
SURVIVORS: UPDATED DOSIMETRY ANALYSIS
FROM THE CHILDHOOD CANCER SURVIVOR
STUDY

BACKGROUND AND PURPOSE
We previously evaluated late cardiac disease
in long-term survivors in the Childhood
Cancer Survivor Study (CCSS) based on heart
radiation therapy (RT) doses estimated from
an age-scaled phantom with a simple atlas-
based heart model (H_Atlas). We enhanced
our phantom with a high-resolution CT-
based anatomically realistic and validated
age-scalable cardiac model (H_Hybrid). We
aimed to evaluate how this update would
impact our prior estimates of RT-related late
cardiac disease risk in the CCSS cohort.

METHODS
We evaluated 24,214 survivors from the CCSS
diagnosed from 1970 to 1999. RT fields were
reconstructed on an age-scaled phantom
with H_Hybrid and mean heart dose (Dₘ),
percent volume receiving ≥ 20 Gy (V₂₀) and ≥
5 Gy with V₂₀=0 ( [Formula: see text] ) were
calculated. We reevaluated cumulative
incidences and adjusted relative rates of
grade 3-5 Common Terminology Criteria for
Adverse Events outcomes for any cardiac
disease, coronary artery disease (CAD), and
heart failure (HF) in association with Dₘ, V₂₀,
and [Formula: see text] (as categorical
variables). Dose-response relationships were
evaluated using piecewise-exponential
models, adjusting for attained age, sex,
cancer diagnosis age, race/ethnicity, time-
dependent smoking history, diagnosis year,
and chemotherapy exposure and doses. 

For relative rates, Dₘ was also considered as
a continuous variable.

RESULTS
32 of 522 identified articles met eligibility
criteria. The prevalence of CAD ranged from
0 to 72% and was significantly increased
compared to control populations. The risk of
CAD was increased among survivors who
received radiotherapy exposing the heart,
especially at doses ≥15 Gy (moderate-quality
evidence). The guideline panel agreed that
healthcare providers and CAYA cancer
survivors treated with radiotherapy exposing
the heart should be counselled about the
increased risk for premature CAD. While the
evidence is insufficient to support primary
screening, monitoring and early
management of modifiable cardiovascular
risk factors are recommended. Initiation and
frequency of surveillance should be based on
the intensity of treatment exposures, family
history, and presence of co-morbidities but
at least by age 40 years and at a minimum of
every 5 years. All were strong
recommendations.

CONCLUSION 
These systematically assessed and
harmonised recommendations for CAD
surveillance will inform care and guide
research concerning this critical outcome
for CAYA cancer survivors.

Suman Shrestha, James E Bates, Qi Liu, Susan A Smith, Kevin C Oeffinger, Eric J Chow,
Aashish C Gupta, Constance A Owens, Louis S Constine, Bradford S Hoppe, Wendy M
Leisenring, Ying Qiao, Rita E Weathers, Laurence E Court, Chelsea C Pinnix, Stephen F
Kry, Daniel A Mulrooney, Gregory T Armstrong, Yutaka Yasui, Rebecca M Howell
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THE IMPACT OF CNS-DIRECTED TREATMENT
ON QUALITY OF LIFE IN CHILDHOOD CANCER
SURVIVORS

PURPOSE
Pediatric cancer survivors may have lower
quality of life (QoL), but most research has
assessed outcomes either in treatment or
long-term survivorship. We focused on early
survivorship (i.e., 3 and 5 years post-
diagnosis), examining the impact of CNS-
directed treatment on child QoL, as well as
sex and age at diagnosis as potential
moderators.

METHODS
Families of children with cancer (ages 5-17)
were recruited at diagnosis or relapse (N =
336). Survivors completed the PedsQL at 3
(n = 96) and 5 years (n = 108), along with
mothers (101 and 105, respectively) and
fathers (45 and 53, respectively). The impact
of CNS treatment, sex, and age at diagnosis
on child QoL was examined over both time
since diagnosis and time since last
treatment using mixed model analyses.

RESULTS
Parent-report of the child's total QoL was in
the normative range and stable between 3
and 5 years when examining time since
diagnosis, while child reported QoL
improved over time (p = 0.04). In terms of
time since last treatment, mother and child
both reported the child's QoL improved over
time (p = 0.0002 and p = 0.0006,
respectively). Based on parent-report, males
with CNS-directed treatment had lower total
QoL than females and males who did not
receive CNS-directed treatment. Age at
diagnosis did not moderate the impact of
treatment type on total QoL.

CONCLUSIONS 
Quality of life (QoL) in early survivorship
may be low among males who received CNS-
directed treatment. However, this was only
evident on parent-report. Interventions to
improve child QoL should focus on male
survivors who received CNS-directed
treatment, as well as females regardless of
treatment type.

Keagan G Lipak, Joseph R Rausch, Rachel S Fisher, Kemar V Prussien, Olivia E Clark,
Ansley E Kenney, Alexandra C Himelhoch, Randal S Olshefski, Leena Nahata, Kathryn
Vannatta, Bruce E Compas, Cynthia A Gerhardt

Qual Life Res; doi: 10.1007/s11136-021-02984-1

http://dx.doi.org/10.1007/s11136-021-02984-1


ABSTRACT

Progress in therapy has made survival
into adulthood a reality for most
children, adolescents, and young adults
with a cancer diagnosis today. Notably,
this growing population remains
vulnerable to a variety of long-term
therapy-related sequelae. Systematic
ongoing follow-up of these patients is,
therefore, important to provide for early
detection of and intervention for
potentially serious late-onset
complications. In addition, health
counseling and promotion of healthy
lifestyles are important aspects of long-
term follow-up care to promote risk
reduction for physical and emotional
health problems that commonly present
during adulthood. 

Both general and subspecialty health
care providers are playing an
increasingly important role in the
ongoing care of childhood cancer
survivors, beyond the routine preventive
care, health supervision, and
anticipatory guidance provided to all
patients. This report is based on the
guidelines that have been developed by
the Children's Oncology Group to
facilitate comprehensive long-term
follow-up of childhood, adolescent, and
young adult cancer survivors
(www.survivorshipguidelines.org).
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 Pediatrics; doi: 10.1542/peds.2021-053127

LONG-TERM FOLLOW-UP CARE FOR
CHILDHOOD, ADOLESCENT, AND YOUNG
ADULT CANCER SURVIVORS

Melissa M Hudson, Smita Bhatia, Jacqueline Casillas, Wendy Landier, SECTION ON
HEMATOLOGY/ONCOLOGY, CHILDREN’S ONCOLOGY GROUP, AMERICAN SOCIETY OF
PEDIATRIC HEMATOLOGY/ONCOLOGY

http://www.survivorshipguidelines.org/
http://dx.doi.org/10.1542/peds.2021-053127
http://dx.doi.org/10.1542/peds.2021-053127


ABSTRACT
Problems experienced by families of
long-term survivors of acute lymphatic
leukaemia and Wilms's tumour were
investigated to find out the best way of
using limited resources to improve
management of such patients. All
patients had received treatment at Alder
Hey Children's Hospital, and all had
completed treatment at least two years
before the study. A social worker
interviewed the parents of each child.
The results showed that various aspects
of management needed improvement,
including: information given to parents
at diagnosis of their child's illness and
during subsequent treatment; 

continuity of care and multidisciplinary
teamwork among those caring for the
child; greater understanding by school
teachers that such children have the
same educational needs as others; wider
communication by hospital staff with the
child's other relatives, particularly
grandparents; financial help for parents;
and marital counselling. To help
implement these proposals full-time
social workers were attached to the
hospital. Preliminary results were
encouraging, though it is too early to
evaluate the long-term effects of the
changes.
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Br Med J 1979; doi: 10.1136/bmj.1.6174.1327

EFFECTS OF CHILDHOOD CANCER ON LONG-
TERM SURVIVORS AND THEIR FAMILIES

Barbara Peck

http://dx.doi.org/10.1136/bmj.1.6174.1327
http://dx.doi.org/10.1136/bmj.1.6174.1327


The Summer Olympics came to an at the
beginning of August. A total of 339 gold
medals were awarded. Now it's time for
gold again.

September is Childhood Cancer
Awareness Month (CCAM). CCAM is
recognized every September by
childhood cancer organizations around
the world to increase awareness and
raise funds for those affected by
childhood cancer: In honor and in
memory of kids with cancer.

Globally more than 400,000 children
were diagnosed with cancer in the year
2020. Worldwide, it is estimated that
328,000 children (diagnosed and
undiagnosed) die from cancer each year.
Every 1 ½ minutes a child dies from
cancer.

Especially in these times of a pandemic,
it is important to draw attention to the
situation of children with cancer
worldwide. 

CHILDHOOD CANCER AWARENESS MONTH
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Christian Müller

Access to primary care and adequate
diagnostics is central for the following
successful treatment. These conditions
depend to a large extent on the
prosperity of the individual countries,
but also on how the healthcare systems
are organized.

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%.

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.

There is still a long way to go.



CHILDHOOD CANCER AWARENESS MONTH
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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

Did you know?

S O M E  G L O B A L  F A C T S



For this special page, Prof. Nicole Alberts (Concordia
University Montréal, Canada) has made a selection of some
of her publications. 

CHILDHOOD CANCER AWARENESS MONTH
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Glynnis A. McDonnell, Tara M. Brinkman, Mingjuan Wang, Todd M. Gibson, Lauren C.
Heathcote, Matthew J. Ehrhardt, Deo Kumar Srivastava, Leslie L. Robison, Melissa M.
Hudson, Nicole M. Alberts

doi: 10.1002/cncr.33563

Prevalence and predictors of cancer-related worry and associations with health
behaviors in adult survivors of childhood cancer

Nicole M. Alberts;  Wendy M. Leisenring;  Jessica S. Flynn;  Jillian Whitton;  Todd M.
Gibson;  Lindsay Jibb; Aaron McDonald;  James Ford;  Neema Moraveji;  Blake F. Dear; 
 Kevin R. Krull;  Leslie L. Robison;  Jennifer N. Stinson; and  Gregory T. Armstrong

doi: 10.1200/CCI.20.00070

Wearable Respiratory Monitoring and Feedback for Chronic Pain in Adult Survivors
of Childhood Cancer: A Feasibility Randomized Controlled Trial From the Childhood
Cancer Survivor Study

Alberts, Nicole M.; Gagnon, Michelle M.; Stinson, Jennifer N.

doi: 10.1097/j.pain.0000000000001261

Chronic pain in survivors of childhood cancer: a developmental model of pain across
the cancer trajectory
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Cindy L. Schwartz, MD, MPH is Division Head and Chair of Pediatrics ad interim at
MD Anderson Cancer Center, Houston, TX.
Louis S. Constine, MD, FASTRO is Professor of Radiation Oncology and Pediatrics and
Vice Chair of the Department of Radiation Oncology.
Wendy Hobbie, MSN, PNP-BC, FAAN is the Associate Director, Cancer Survivorship
Program at The Children’s Hospital of Philadelphia.

This book is a comprehensive guide that will help medical professionals – pediatric
oncologists, nurses, pediatricians, family practitioners, internists, radiation oncologists,
surgeons – to understand and manage the long-term effects of treatment for childhood
and adolescent cancer. The consequences of treatment are described for each organ
system, with explanation of pathophysiology, clinical manifestations, detection and
screening and management. Disease- and organ-based algorithms of care and tables
designed to facilitate the assessment of late effects are highlights of the book and will
assist in the provision of hands-on care that is up to date and geared to clinical need.
Among the other topics addressed are stem cell transplantation, psychological care, legal
issues, transition to adulthood and methodological issues in the study of survivorship
care.

About the editors:

MEETS THE NEEDS OF MULTIDISCIPLINARY
CARE PROVIDERS
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Schwartz, C.L., Hobbie, W.L., Constine, L.S.,
Ruccione, K.S. (Eds.): “Survivors of Childhood and
Adolescent Cancer – A Multidisciplinary Approach”
(Springer, 436 pages) ISBN: 978-3-319-16434-2
(ebook also available)
https://www.springer.com/gp/book/9783319164342

https://www.springer.com/gp/book/9783319164342
https://www.springer.com/gp/book/9783319164342
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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 Schleswig-
Holstein, 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 or christian.mueller1@alice.de
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.
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