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We mark the publications with this symbol Just click
or tap on it and you will be redirected to the
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You may have noticed the new
subtitle Childhood Cancer
Survivorship Magazine on the cover
This describes our goal of developing
Study Scan into a magazine that
covers all relevant topics related to
childhood cancer survivorship We
can t do that all at once but will
develop the magazine step by step
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Of course this also includes stories
from and about childhood cancer
survivors There will be more
information about this idea in the
next issue of Study Scan
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P ain is one of the late effects for

childhood cancer survivors as result of
previous treatment Michaela Patton
Clinical Psychology PhD student at
University of Calgary Canada and
colleagues have published their study
results about this important issue after
cancer therapy 299 childhood cancer
survivors were included
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The study aimed to describe the
prevalence and patterns of pain and
biopsychological variables that may be
related to pain in this population
Headaches were the most prevalent type
of pain and survivors of Wilms Tumor and
Ewing s Sarcoma reported the highest
prevalence of pain Please continue
reading on page 18 or scan the following
code for all further information
"

."

'

'

.

.

STUDY SCAN | Issue 5 | Spring 2022

For me, psychosocial research
illuminates a path to maximize
wellbeing and minimize suffering for all
families impacted by childhood cancer,
from diagnosis through survivorship.
Through research, we can lessen the
burden of cancer and nurture healthier,
more fulfilling futures for all.
BROOKE RUSSELL (PHD CANDIDATE, CLINICAL PSYCHOLOGY, HEALTHY
FAMILIES LAB & CARE4KIDS LAB, DEPARTMENT OF PSYCHOLOGY,
UNIVERSITY OF CALGARY, CANADA)
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RISKS OF LATE MORTALITY AND MORBIDITY
AMONG SURVIVORS OF CHILDHOOD ACUTE
LEUKEMIA WITH DOWN SYNDROME: A
POPULATION-BASED COHORT STUDY
Sumit Gupta, Rinku Sutradhar, Priscila Pequeno, Johann K Hitzler, Ning Liu, Paul C
Nathan

Cancer; doi: 10.1002/cncr.34042

BACKGROUND
Children with leukemia and Down
syndrome (DS) are at higher risk of
acute treatment toxicities than those
without DS. Whether late toxicity risks
are also elevated is unknown.
METHODS
The authors identified all patients
diagnosed with leukemia before the age
of 18 years in Ontario, Canada between
1987 and 2013 and who survived greater
than 5 years since their last pediatric
cancer event. Survivors were divided
into those with and without DS, matched
by birth year, sex, leukemia type, and
receipt of radiation. DS survivors were
matched to individuals with DS without
childhood cancer (DS controls) in a 1:10
ratio. Outcomes were identified through
linkage to population-based health
services databases.

RESULTS
DS survivors (n = 79) experienced
inferior overall survival compared to
non-DS survivors (n = 231) (20-year
overall survival, 81.7% ± 6.8% vs 98.3% ±
1.2%; hazard ratio [HR], 12.8; P < .0001)
and to DS controls (n = 790; 96.3% ±
1.2%; HR, 5.4 P < .0001). Pulmonary and
infectious deaths were noted among DS
survivors. There was no difference in the
incidence of congestive heart failure
between DS survivors and either control
cohort, nor of hearing loss or dementia
between DS survivors and DS controls.
CONCLUSIONS
DS survivors were at substantially higher
risk of late mortality than non-DS
survivors or DS controls. This excess
risk was not attributable to cardiac- or
subsequent malignant neoplasm-related
late effects, historically main causes of
premature death among non-DS
survivors. Chronic morbidities
associated with DS were not increased
compared to DS controls. DS-specific
surveillance guidelines may be
warranted.

06 | CHILDHOOD CANCER LATE EFFECTS PUBLICATIONS

PREVALENCE OF HEARING SCREENING
FAILURES IN LOW-RISK CHILDHOOD CANCER
SURVIVORS
Meghan Phelan, Susan S Hayashi, Kara Sauerburger, Jennifer Henry, Ningying Wu,
Robert J Hayashi

Pediatr Blood Cancer; doi: 10.1002/pbc.29437

BACKGROUND
We sought to estimate the frequency of
hearing screening failures in pediatric
cancer survivors at low risk for hearing
loss and evaluate the feasibility of
administering screenings in this
population.
PROCEDURE
Survivors in the St. Louis Children's
Hospital Late Effects Clinic were
recruited. Eligibility included (a)
diagnosis of a pediatric cancer treated
without platinum chemotherapy or
cranial radiation, (b) at least 6 months
from completion of therapy, (c) between
the ages of 7 and 18 years, (d)
cognitively/behaviorally able to
participate, and (e) English speaking.
Behavioral hearing screenings from 1000
to 8000 Hz were performed by trained
personnel using a calibrated audiometer.
A failed screen was defined by a
participant not responding to two or
more of the three screening attempts
for at least one frequency in at least one
ear.

RESULTS
One hundred nine patients met
eligibility criteria with 78 enrolled
(71.5%). Diagnoses included leukemia
(57.7%), sarcoma (11.5%), Wilms tumor
(14.1%), lymphoma (12.8%), and other
solid tumors (3.9%). The median age was
13.2 years (Q1-Q3: 9.6-15.4) and the
median time from treatment completion
was 3.7 years (Q1-Q3: 2.3-7.4). Eighteen
patients (23%) failed the hearing screen
(95% CI: 14%-34%). No demographic or
treatment-related variables were
significantly correlated to screening
failure. Six screen failures (33%)
underwent formal audiology
assessments, with three demonstrating
unilateral hearing loss: two conductive
and one sensorineural.
CONCLUSIONS
A significant fraction of pediatric cancer
survivors at low risk for hearing loss
failed hearing screening. Broader use of
hearing screening should be considered.
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LONG-TERM ALTERATIONS IN
SOMATOSENSORY FUNCTIONING IN
SURVIVORS OF CHILDHOOD CANCER
Perri R Tutelman, Christine T Chambers, Laura Cornelissen, Conrad V Fernandez, Annette
Flanders, Julia MacLeod, Simon B Sherry, Sherry H Stewart, Robin Urquhart, Sitara de
Gagne, Gregory M T Guilcher, Javeria Hashmi, Lauren C Heathcote, Melanie Noel, Fiona S
M Schulte, Jennifer N Stinson, Maya Stern

Pain; doi: 10.1097/j.pain.0000000000002486

ABSTRACT
Cancer and its treatment can have
lasting consequences on
somatosensation, including pain, which
is often underrecognized and
undertreated. Research characterizing
the impact of cancer on pain and
sensory processing in survivors of
childhood cancer is scarce. This study
aimed to quantify generalized
differences in pain and sensory
processing in survivors of childhood
cancer compared with reference data
using a standardized thermal and
mechanical quantitative sensory testing
(QST) protocol. The association between
demographic, clinical (eg, leukemia vs
other cancers and treatment exposures),
and psychosocial (eg, anxiety and pain
catastrophizing) variables and sensitivity
to pain and sensory stimuli were also
evaluated. Participants were 56
survivors of various types of childhood
cancer (52% male, Mage = 13.5 years, SD
= 3.2, range = 8-17 years). On average,
children were 7 years (SD = 4.1, range =
1.2-16.5) post treatment.

Almost all participants (86%) had at least
1 abnormal QST parameter compared
with age- and sex-matched reference
data; however, few participants selfreported the presence of sensory
abnormalities. Generally, participants
exhibited reduced sensitivity across the
QST parameters examined (Ps < 0.05, ds
= 0.40-3.45). A significant minority (45%)
also exhibited pain sensitization (P
<0.001, d = 0.42). Several risk factors for
changes in sensory processing were
identified, including current age, history
of leukemia, certain treatment
exposures (eg, vincristine cumulative
dose, major surgery, and bone marrow
or stem cell transplant), time off
treatment, and higher anxiety and pain
catastrophizing scores. Overall, this
study demonstrated that somatosensory
changes are prevalent in survivors of
childhood cancer years after the
completion of treatment. Future
research is needed to understand longterm implications of altered
somatosensation in this complex
population.
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ADVANCED GLYCATION END PRODUCTS AND
THEIR RELATED SIGNALING CASCADES IN
ADULT SURVIVORS OF CHILDHOOD HODGKIN
LYMPHOMA: A POSSIBLE ROLE IN THE ONSET
OF LATE COMPLICATIONS
Francesco Felicetti, Eleonora Aimaretti, Federica Dal Bello, Filippo Gatti, Alessandro
Godono, Francesca Saba, Giacomo Einaudi, Massimo Collino, Franca Fagioli, Manuela
Aragno, Enrico Brignardello

Free Radic Biol Med; doi: 10.1016/j.freeradbiomed.2021.11.036

ABSTRACT
Hodgkin lymphoma (HL) is today one of
the most curable pediatric cancers.
Despite survival rates now exceeding
90%, survivors of pediatric HL are still
at higher risk to develop late effects of
cancer therapy. Premature aging has
been proposed as a paradigm to explain
the onset of long-term complications in
these subjects. High levels of advanced
glycation end products (AGEs), together
with chronic inflammation and oxidative
unbalance, have been shown to be
among the main factors contributing to
aging. The present study aims to
evaluate glycoxydation, inflammatory
status, and oxidative stress in plasma
and peripheral blood mononuclear cells
(PBMC) obtained from 20 adult survivors
of pediatric HL and 40 age- and sexmatched healthy controls. After the
isolation of PBMC and the collection of
plasma, we performed the analyses of
gene expression by qRT-PCR and
measured inflammatory and oxidativestress markers. AGEs plasma levels,
expressed as Nɛ-carboxymethyl-lysine
and methylglyoxal hydroimidazolone,
were markedly higher in HL survivors
than in healthy subjects.

HL survivors also showed a condition of
higher oxidative stress, as demonstrated
by an increased expression of NADPH
oxidase on PBMC. Antioxidant defenses,
evaluated in terms of alpha-tocopherol,
GSSG/GSH ratio and catalase plasma
levels, were strongly impaired in
survivors. This pro-oxidative condition
led to the over-expression of both
NLRP3 and NFkB genes in PBMC and,
consequently, to increased plasma levels
of interleukin(IL)-1β and IL-6. Finally,
the expression of the receptors for AGEs
in PBMC confirmed the dysregulated
AGE pathways. Data show AGEs
accumulation in survivors of pediatric
HL. The consequent activation of the
receptor for AGEs leads to the
persistent activation of intracellular
signaling toward inflammation. These
results suggest that the co-existence of
AGEs accumulation, unbalanced
oxidative status, and inflammation could
play a role in the onset of late
complications in HL survivors.
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ADVANCED GLYCATION END PRODUCTS AND
THEIR RELATED SIGNALING CASCADES IN
ADULT SURVIVORS OF CHILDHOOD HODGKIN
LYMPHOMA: A POSSIBLE ROLE IN THE ONSET
OF LATE COMPLICATIONS
AnnaLynn M Williams, Sedigheh Mirzaei Salehabadi, Mengqi Xing, Nicholas Steve Phillips,
Matthew Ehrhardt, Rebecca Howell, Yutaka Yasui, Kevin Oeffinger, Todd M Gibson, Eric J
Chow, Wendy M Leisenring, Deokumar S Srivastava, Melissa M Hudson, Leslie L Robison,
Gregory Armstrong, Kevin R Krull

Blood; doi: 10.1182/blood.2021013167
ABSTRACT
Long-term survivors of childhood
Hodgkin lymphoma (HL) experience high
burden of chronic health morbidities.
Correlates of neurocognitive and
psychosocial morbidity have not been
well established. 1,760 survivors of HL
(mean[SD] age 37.5[6.0] years, time
since diagnosis 23.6[4.7] years, 52.1%
female) and 3,180 siblings (age 33.2[8.5]
years, 54.5% female) completed crosssectional surveys assessing
neurocognitive function, emotional
distress, quality of life, social
attainment, smoking, and physical
activity. Treatment exposures were
abstracted from medical records.
Chronic health conditions were graded
according to NCI CTCAE v4.3 (1=mild,
2=moderate, 3=severe/disabling, 4=lifethreatening). Multivariable analyses,
adjusted for age, sex, and race,
estimated relative risk (RR) of
impairment in survivors vs. siblings and,
among survivors, risk of impairment
associated with demographic, clinical,
treatment factors and grade 2+ chronic
health conditions.

Compared with siblings, survivors had
significant higher risk (p's<0.05) of
neurocognitive impairment (e.g. memory
8.1% vs. 5.7%), anxiety (7.0%%vs.
5.4%),depression (9.1% vs. 7%),
unemployment (9.6% vs. 4.4%), and
impaired physical/mental quality of life
(e.g. physical function 11.2% vs. 3.0%).
Smoking was associated with higher risk
of impairment in task efficiency
(RR=1.56[1.02-2.39]), emotional
regulation (RR=1.84[1.35-2.49]), anxiety
(RR=2.43[1.51-3.93]), and depression
(RR=2.73[1.85-4.04]). Meeting CDC
exercise guidelines was associated with
lower risk of impairment in task
efficiency (RR=0.70[0.52-0.95]),
organization (RR=0.60[0.45-0.80]),
depression (RR=0.66[0.48-0.92]), and
multiple quality of life domains.
Cardiovascular and neurologic
conditions were associated with
impairment in nearly all domains.
Survivors of HL are at elevated risk for
neurocognitive and psychosocial
impairment, and risk is associated with
modifiable factors that provide targets
for interventions to improve long-term
functional outcomes.
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YOUNG SURVIVORS AT KSA: REGISTRY FOR
STANDARDISED ASSESSMENT OF LONG-TERM
AND LATE-ONSET HEALTH EVENTS IN
SURVIVORS OF CHILDHOOD AND
ADOLESCENT CANCER-A STUDY PROTOCOL
Maria Otth, Daniel Drozdov, Claudia Hügli, Katrin Scheinemann

BMJ Open; doi: 10.1136/bmjopen-2021-053749

INTRODUCTION
A high proportion of survivors of
childhood and adolescent cancer
experience chronic medical conditions late effects. Most studies on late effects
have a retrospective or questionnairebased design, which leads to
unavoidable limitations such as missing
data or different severity coding and
grading of late effects. We, therefore,
need prospective data, including
standardised severity coding and
grading. 'Young Survivors at KSA' aims
to close this gap by assessing frequency,
severity, risk factors and longitudinal
changes of late effects in childhood
cancer survivors prospectively and in a
standardised way.
METHODS AND ANALYSIS
Within the 'Young Survivors at KSA'
registry, we collect data from regular
follow-up visits in a comprehensive
database prospectively and repeatedly
from start of the study and
retrospectively at most until January
2016. We classify and grade the severity
of late effects according to the Common
Terminology Criteria for Adverse Events
version 4.0 modified by Hudson et al.

The outcome variables correspond to
results from risk-stratified organ
examinations, performed according to
the Children's Oncology Group
guidelines version 5.0 and the
recommendations by the International
Guideline Harmonization Group. We
collect the exposure variables from the
patients' medical history, including
detailed information on cancer diagnosis
and treatment. We analyse the data in an
exposure-driven and organ systemdriven approach. We start recruitment
with patients treated at the
Kantonsspital Aarau, Switzerland.
However, our design allows the
inclusion of additional national centres
later. ETHICS AND DISSEMINATION:
'Young Survivors at KSA' is approved by
the Ethikkommission Nordwest- und
Zentralschweiz, reference number
AO_2020-00012. The results of this
study will be presented at scientific
meetings, including meetings with
childhood cancer survivors and
published in peer-reviewed and if
possible open access journals. New
insights gained from the study will be
used directly in clinical practice.
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THE PEDIATRIC CANCER SURVIVORS' USER
EXPERIENCES WITH DIGITAL HEALTH
INTERVENTIONS: A SYSTEMATIC REVIEW OF
QUALITATIVE DATA
Lei Cheng, Fang Liu, Xiaorong Mao, Wentao Peng, Yingwen Wang, Haiying Huang,
Mingxia Duan, Yanqing Wang, Changrong Yuan

Cancer Nurs; doi: 10.1097/NCC.0000000000000885

BACKGROUND
Evidence suggests that digital health
interventions are feasible and acceptable in
pediatric cancer survivors. Efforts to
synthesize user experiences, however, are
limited.
OBJECTIVE
The aim of this study was to systematically
identify, appraise, and synthesize qualitative
evidence on the user experiences of
pediatric cancer survivors participating in
digital health interventions.
METHODS
We searched 4 databases to identify studies
with qualitative data of the digital health
intervention user experiences from
childhood, adolescent, and young adult
pediatric cancer survivors, published from
the databases' inception to January 31, 2020.
Studies that met inclusion criteria were
selected and reviewed for quality. The
extracted data were analyzed by thematic
synthesis.

RESULTS
Sixteen articles met the inclusion criteria.
Two analytic themes emerged, each with 3
descriptive themes: (1) the favorable
experience of using digital health
interventions, including "knowing about
oneself and one's cancer," "connecting with
others in a trustworthy and safe way," and
"getting empowered and rewarded"; and (2)
the challenges of using digital health
interventions, including "challenges from the
content of the program," "technology
challenges," and "user challenges."
CONCLUSIONS
This systematic review supports the value of
digital health interventions as an acceptable
and convenient approach for delivering care
to pediatric cancer survivors. It is essential
to understand the users' positive
experiences and challenges to customize
interventions and achieve positive health
outcomes.
IMPLICATIONS FOR PRACTICE
Nurses can contribute to the development
and implementation of digital health
interventions for pediatric cancer survivors
through advocacy, navigation, feedback, and
multidisciplinary collaboration. We
recommended system-level support in
modifying and developing relevant
workflows or practice guidelines for
implementation.
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PSYCHOSEXUAL FUNCTIONING IN CANCER
SURVIVORSHIP: WHAT THE PEDIATRIC
ONCOLOGIST NEEDS TO KNOW

Natasha N Frederick, Vicky Lehmann, Astrid Ahler, Kristen Carpenter, Brooke Cherven,
James L Klosky, Leena Nahata, Gwendolyn P Quinn

Pediatr Blood Cancer; doi: 10.1002/pbc.28437

ABSTRACT
Sexual health may be disrupted in
adolescents and young adults (AYAs)
both during and after cancer treatment,
irrespective of whether they are
diagnosed in childhood, adolescence, or
young adulthood. Unfortunately,
oncology providers often underestimate
the relevance of psychosexual issues for
AYAs and underprioritize sexual health
throughout treatment and survivorship.
The purpose of this narrative review is
to provide information on (a) the
etiology of psychosexual dysfunction in
childhood, adolescent, and young adult
cancer patients and young adult
survivors of childhood cancer; (b)
strategies for communicating and
evaluating potential sexual health issues
of AYA patients/survivors; and (c)
guidance for the practicing pediatric
oncologist on how to address sexual
health concerns with patients.
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BODY REGION-SPECIFIC 3D AGE-SCALING
FUNCTIONS FOR SCALING WHOLE-BODY
COMPUTED TOMOGRAPHY ANATOMY FOR
PEDIATRIC LATE EFFECTS STUDIES
Aashish Chandra Gupta, Constance A Owens, Suman Shrestha, Choonsik Lee, Susan A
Smith, Rita E Weathers, Tucker Netherton, Peter A Balter, Stephen F Kry, David S
Followill, Keith Tchadwick Griffin, James P Long, Gregory T Armstrong, Rebecca M
Howell

Biomed Phys Eng Express; doi: 10.1088/2057-1976/ac3f4e

PURPOSE
Radiation epidemiology studies of childhood
cancer survivors treated in the precomputed tomography (CT) era reconstruct
the patients' treatment fields on
computational phantoms. For such studies,
the phantoms are commonly scaled to age at
the time of radiotherapy treatment because
age is the generally available anthropometric
parameter. Several reference size phantoms
are used in such studies, but reference size
phantoms are only available at discrete ages
(e.g.: newborn, 1, 5, 10, 15, and Adult). When
such phantoms are used for RT dose
reconstructions, the nearest discrete-aged
phantom is selected to represent a survivor
of a specific age. In this work, we (1)
conducted a feasibility study to scale
reference size phantoms at discrete ages to
various other ages, and (2) evaluated the
dosimetric impact of using exact age-scaled
phantoms as opposed to nearest agematched phantoms at discrete ages.
METHODS
We have adopted the University of
Florida/National Cancer Institute (UF/NCI)
computational phantom library for our
studies. For the feasibility study, eight male
and female reference size UF/NCI phantoms
(5, 10, 15, and 35 years) were downscaled to
fourteen different ages which included next
nearest available lower discrete ages (1, 5, 10
and 15 years) and the median ages at the
time of RT for Wilms' tumor (3.9 years),
craniospinal (8.0 years),

and all survivors (9.1 years old) in the
Childhood Cancer Survivor Study (CCSS)
expansion cohort treated with RT. The
downscaling was performed using our inhouse age scaling functions (ASFs). To
geometrically validate the scaling, Dice
similarity coefficient (DSC), mean distance
to agreement (MDA), and Euclidean distance
(ED) were calculated between the scaled and
ground-truth discrete-aged phantom
(unscaled UF/NCI) for whole-body, brain,
heart, liver, pancreas, and kidneys.
Additionally, heights of the scaled phantoms
were compared with ground-truth
phantoms' height, and the Centers for
Disease Control and Prevention (CDC)
reported 50th percentile height. Scaled
organ masses were compared with groundtruth organ masses. For the dosimetric
assessment, one reference size phantom and
seventeen body-size dependent 5-year-old
phantoms (9 male and 8 female) of varying
body mass indices (BMI) were downscaled to
3.9-year-old dimensions for two different
radiation dose studies. For the first study,
we simulated a 6 MV photon right-sided
flank field RT plan on a reference size 5year-old and 3.9-year-old (both of healthy
BMI), keeping the field size the same in both
cases. Percent of volume receiving dose ≥ 15
Gy (V15) and the mean dose were calculated
for the pancreas, liver, and stomach.
TO BE CONTINUED ON NEXT PAGE
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For the second study, the same treatment
plan, but with patient anatomy-dependent
field sizes, was simulated on seventeen
body-size dependent 5- and 3.9-year-old
phantoms with varying BMIs. V15, mean
dose, and minimum dose received by 1% of
the volume (D1), and by 95% of the volume
(D95) were calculated for pancreas, liver,
stomach, left kidney (contralateral), right
kidney, right and left colons, gallbladder,
thoracic vertebrae, and lumbar vertebrae. A
non-parametric Wilcoxon rank-sum test was
performed to determine if the dose to
organs of exact age-scaled and nearest agematched phantoms were significantly
different (p<0.05).
RESULTS
In the feasibility study, the best DSCs were
obtained for the brain (median: 0.86) and
whole-body (median: 0.91) while kidneys
(median: 0.58) and pancreas (median: 0.32)
showed poorer agreement. In the case of
MDA and ED, whole-body, brain, and kidneys
showed tighter distribution and lower
median values as compared to other organs.
For height comparison, the overall
agreement was within 2.8% (3.9cm) and 3.0%
(3.2cm) of ground-truth UF/NCI and CDC
reported 50th percentile heights,
respectively.

For mass comparison, the maximum percent
and absolute differences between the scaled
and ground-truth organ masses were within
31.3% (29.8g) and 211.8g (16.4%), respectively
(across all ages). In the first dosimetric
study, absolute difference up to 6% and 1.3
Gy was found for V15 and mean dose,
respectively. In the second dosimetric study,
V15 and mean dose were significantly
different (p<0.05) for all studied organs
except the fully in-beam organs. D1 and D95
were not significantly different for most
organs (p>0.05).
CONCLUSION
We have successfully evaluated our ASFs by
scaling UF/NCI computational phantoms
from one age to another age, which
demonstrates the feasibility of scaling any
CT-based anatomy. We have found that dose
to organs of exact age-scaled and nearest
aged-matched phantoms are significantly
different (p<0.05) which indicates that using
the exact age-scaled phantoms for
retrospective dosimetric studies is a bette.
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COHORT PROFILE: THE SOCIOECONOMIC
CONSEQUENCES IN ADULT LIFE AFTER
CHILDHOOD CANCER IN SCANDINAVIA
(SALICCS) RESEARCH PROGRAMME
Friederike Erdmann, Line Elmerdahl Frederiksen, Hanna Mogensen, Camilla Pedersen,
Luzius Mader, Mats Talbäck, Andrea Bautz, Elli Hirvonen, Anniina Kyrönlahti, Liisa
Maria Korhonen, Henrik Hasle, Nea Malila, Laura-Maria Madanat-Harjuoja, Maria
Feychting, Jeanette Falck Winther

Front Oncol; doi: 10.3389/fonc.2021.752948

INTRODUCTION
The growing number of survivors of
childhood cancer, with many years of life
ahead, demonstrates the increasing clinical
and public health relevance of investigating
the risks of social and socioeconomic
impairment after a childhood cancer
diagnosis and the life-saving treatment. To
enrich understanding of the mental, social
and socioeconomic difficulties that
childhood cancer survivors may face during
their life-course, identify particularly
vulnerable survivors and overcome the
limitations of previous research, we initiated
the Socioeconomic Consequences in Adult
Life after Childhood Cancer in Scandinavia
(SALiCCS) research programme.
METHODS AND ANALYSIS
This Nordic cross-border research
programme is a collaboration between the
Danish Cancer Society, the Finnish Cancer
Registry and Karolinska Institutet to
investigate a broad range of mental, social
and socioeconomic conditions in long-term
childhood cancer survivors in Denmark,
Finland and Sweden. SALiCCS is based on a
registry-based matched cohort design,
comprising five-year survivors of cancer
diagnosed at ages 0-19 years (1971-2008 in
Denmark, 1971-2009 in Finland, 1971-2011 in
Sweden), age-, sex- and country-matched
population comparisons and sibling
comparisons who were followed over time.

Outcomes of interest included mental
disorders, educational achievements,
employment and profession, family life and
the need of social security benefits.
Individual-level data linkage among various
national registries provided the data for the
research programme.
RESULTS
The SALiCCS core population comprises
21,292 five-year survivors, 103,303
population comparisons and 29,644 siblings
as a second comparison group. The most
common diagnoses in survivors were central
nervous system tumours, leukaemias and
lymphomas.
DISCUSSION
SALiCCS is the largest, most comprehensive
population-based research initiative in this
field, based on high-quality registry data
with minimal risk of bias. The findings will
be informative for evidence-based
survivorship care targeting not only somatic
late effects but also psychosocial
impairments.
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LATE EFFECTS AFTER HAEMATOPOIETIC STEM
CELL TRANSPLANTATION IN ALL, LONG-TERM
FOLLOW-UP AND TRANSITION: A STEP INTO
ADULT LIFE
Tamara Diesch-Furlanetto, Melissa Gabriel, Olga Zajac-Spychala, Alessandro Cattoni,
Bianca A W Hoeben, Adriana Balduzzi

Front Pediatr; doi: 10.3389/fped.2021.773895

ABSTRACT
Haematopoietic stem cell transplant
(HSCT) can be a curative treatment for
children and adolescents with veryhigh-risk acute lymphoblastic leukaemia
(ALL). Improvements in supportive care
and transplant techniques have led to
increasing numbers of long-term
survivors worldwide. However,
conditioning regimens as well as
transplant-related complications are
associated with severe sequelae,
impacting patients' quality of life. It is
widely recognised that paediatric HSCT
survivors must have timely access to
life-long care and surveillance in order
to prevent, ameliorate and manage all
possible adverse late effects of HSCT.

This is fundamentally important because
it can both prevent ill health and
optimise the quality and experience of
survival following HSCT. Furthermore, it
reduces the impact of preventable
chronic illness on already underresourced health services. In addition to
late effects, survivors of paediatric ALL
also have to deal with unique challenges
associated with transition to adult
services. In this review, we: (1) provide
an overview of the potential late effects
following HSCT for ALL in childhood and
adolescence; (2) focus on the unique
challenges of transition from paediatric
care to adult services; and (3) provide a
framework for long-term surveillance
and medical care for survivors of
paediatric ALL who have undergone
HSCT.
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EMPLOYMENT STATUS AND OCCUPATIONAL
POSITIONS OF CHILDHOOD CANCER
SURVIVORS FROM DENMARK, FINLAND AND
SWEDEN: A NORDIC REGISTER-BASED
COHORT STUDY FROM THE SALICCS
RESEARCH PROGRAMME
Line Elmerdahl Frederiksen, Camilla Pedersen, Hanna Mogensen, Luzius Mader,
Andrea Bautz, Mats Talbäck, Elli Hirvonen, Filippa Nyboe Norsker, Henrik Hasle, Nea
Malila, Laura Madanat-Harjuoja, Maria Feychting, Friederike Erdmann, Jeanette Falck
Winther
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BACKGROUND
A childhood cancer diagnosis and late
effects of treatment may affect
survivors' possibilities of employment or
highly skilled occupations later in life. In
this study, we compared the
employment and occupational status of
childhood cancer survivors with
population comparisons and siblings.
METHODS
In a cohort study based on Nordic
registers, we identified 10 461 survivors
of childhood cancer diagnosed before
age 20 years in Denmark, Finland and
Sweden since 1971. Survivors were
compared with 48 928 population
comparisons matched to survivors by
age, sex and geographical region and 12
605 siblings of survivors. Annual
outcome information on employment,
unemployment, health-related
unemployment and occupational
position was obtained from the
statistical institutes between 1980-2017
and assessed in multivariate logistic
regression analyses from age 30
onwards

FINDINGS
By 30 years of age, 9.2% (95% CI, 8.69.9%) of survivors were unemployed for
health reasons. Childhood cancer
survivors had considerably higher odds
of health-related unemployment at ages
30, 40 and 50 than population
comparisons (ORage30, 2.57; 95% CI,
2.35-2.81) and siblings (ORage30, 2.50;
95% CI, 2.15-2.90). We observed no large
difference in unemployment unrelated
to health or in occupational position.
Health-related unemployment was
particularly pronounced among
survivors of central nervous system
tumours and survivors diagnosed below
15 years of age.
INTERPRETATION
Survivors at risk of health-related
unemployment should be offered
comprehensive survivorship care and
interventions for obtaining and
maintaining suitable employment.
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THE PAIN OF SURVIVAL: PREVALENCE,
PATTERNS, AND PREDICTORS OF PAIN IN
SURVIVORS OF CHILDHOOD CANCER
Michaela Patton, Nicole Racine, Arfan Raheen Afzal, K Brooke Russell, Caitlin Forbes,
Lindsey Trépanier, Melanie Khu, Alexandra Neville, Melanie Noel, Kathleen Reynolds,
Fiona Schulte

Health Psychol; doi: 10.1037/hea0001116

OBJECTIVE
Survivors of childhood cancer
experience late effects as a result of
their cancer treatment. Evidence for the
prevalence of pain as a late effect has
been equivocal. This study aimed to
describe the prevalence and patterns of
pain and biospsychosocial variables that
may be related to pain in this
population.
METHOD
Survivors of childhood cancer (n = 299;
52.5% male; median age = 16.1[4.6-32.6]
years; years off therapy = 9.1[2.0-23.7])
were included. Survivors completed a
health assessment questionnaire as part
of their long-term survivor clinic
appointment (median = 3.0
appointments, range = 1.0-7.0) annually
or biannually between 2014 and 2017
(Time 1-Time 4). Prevalence of pain was
examined and latent class analysis (LCA)
was used to identify patterns of pain
based on longitudinal reports of pain.
Binary logistic regression examined
biopsychosocial variables at Time 1 (T1)
associated with class membership.

RESULTS
Forty-seven percent of survivors
reported pain during at least one clinic
visit. Headaches were the most
prevalent type of pain (26.4%). Survivors
of Wilms' Tumor and Ewing's Sarcoma
reported the highest prevalence of pain
(51.5% and 50.0%, respectively). LCA
revealed two clinically relevant profiles:
"infrequent or no pain" (74.3%) and
"persistent pain" (25.7%). Logistic
regression showed that female sex (odds
ratio, OR = 2.69, 95% confidence
interval, CI [.99, 7.31]), depressive
symptomatology at T1 (OR = 2.27, 95% CI
[1.31, 3.94]), and drinking to intoxication
at T1 (OR = 3.07, 95% CI [1.03, 9.15]),
were related to persistent pain.
CONCLUSION
Pain is prevalent among survivors of
childhood cancer. Future research
should characterize the experience of
pain in this population so interventions
may be developed. Assessment of pain
during regular long-term follow-up
appointments is warranted.
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FACTORS ASSOCIATED WITH POSTTRAUMATIC GROWTH IN KOREAN SURVIVORS
OF CHILDHOOD CANCER
Yoonjung Kim

Oncol Nurs Forum; doi: 10.1188/22.ONF.71-80

OBJECTIVES
To analyze the effects of hope and selfefficacy on post-traumatic growth in
survivors of childhood cancer in Korea
and to identify factors affecting posttraumatic growth.
SAMPLE & SETTING
Data of 117 survivors of childhood cancer
aged 11 years or older either in
treatment or follow-up recruited by
convenience sampling at an advanced
general hospital in Korea were analyzed.
METHODS & VARIABLES
Using a self-reported structured
questionnaire, data on hope, selfefficacy, and post-traumatic growth
were analyzed using Pearson's
correlation. Differences in posttraumatic growth according to general
and disease-related characteristics
(obtained from the survivors and their
parents) were analyzed using t tests and
analysis of variance. Factors affecting
post-traumatic growth were
investigated using multiple regression
analysis.

RESULTS
Post-traumatic growth showed
significant positive correlations with
hope and self-efficacy. Factors that
significantly affected post-traumatic
growth were presence of siblings, high
economic status, and hope.
IMPLICATIONS FOR NURSING
To improve post-traumatic growth in
survivors of childhood cancer,
interventions should be developed to
enhance hope. In addition, more efforts
are necessary in terms of interventions
to improve post-traumatic growth in
survivors of childhood cancer without
siblings or with low economic status.
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HIGH PREVALENCE OF GENE FUSIONS AND
COPY NUMBER ALTERATIONS IN PEDIATRIC
RADIATION THERAPY-INDUCED PAPILLARY
AND FOLLICULAR THYROID CARCINOMAS
Jennifer Hess, Dorothee K Newbern, Kristen L Beebe, Alexandra M Walsh, Kristian T
Schafernak

Thyroid; doi: 10.1089/thy.2021.0217

BACKGROUND
Childhood cancer survivors and bone
marrow transplant recipients treated
with radiation therapy (RT) are at
increased risk for subsequent thyroid
cancer. However, the genetic landscape
of pediatric thyroid cancer, both
primary and RT-induced, remains poorly
defined, as pediatric papillary thyroid
carcinoma (PTC) has been understudied
compared to adults and data on
pediatric follicular thyroid carcinoma
(FTC) are virtually nonexistent. The
objective of this study was to
characterize and compare the molecular
profiles of pediatric RT-induced PTC
and FTC cases with primary pediatric
thyroid cancers.
METHODS
A total of 41 differentiated thyroid
carcinomas (11 RT cases and 30 primary
cases) from 37 patients seen at Phoenix
Children's Hospital between January 1,
2010 and December 31, 2019 were
evaluated by targeted next-generation
sequencing and/or BRAF
immunohistochemistry.

RESULTS
Eighty-six percent (6/7) of RT-PTC
harbored a gene fusion compared to 56%
(14/25) of primary PTC; 14% (1/7) of RTPTC had a single nucleotide variant
(SNV; specifically, a point mutation in
the DICER1 gene) compared to 44%
(11/25) of primary PTC (all of the latter
had the BRAF V600E mutation). An
exceedingly rare ROS1 fusion was
identified in a child with RT-PTC. With
respect to FTC, copy number alterations
were seen in 75% (3/4) of RT cases
compared to 40% (2/5) of primary cases.
None of the RT-FTC had SNVs compared
to 100% (5/5) of primary FTC.
CONCLUSION
In children, the molecular profile of
subsequent RT-induced thyroid cancers
appears to differ from primary (sporadic
and syndromic) cases, with a high
prevalence of gene fusions in RT-PTC
(similar to PTC occurring after the
Chernobyl nuclear reactor accident) and
copy number alterations in RT-FTC. A
better understanding of the molecular
mechanisms underlying these cancers
may lead to more accurate diagnosis,
prognosis, and treatment, as some of the
genomic alterations are potentially
targetable.
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WORRIES AND BENEFIT FINDING IN CANCER
SURVIVORS AND PARENTS: A LONGITUDINAL
STUDY
Sofie Prikken, Koen Raymaekers, Jurgen Lemiere, Trui Vercruysse, Anne Uyttebroeck,
Koen Luyckx

J Pediatr Psychol; doi: 10.1093/jpepsy/jsab130

OBJECTIVE
The interplay and longitudinal
associations between positive and
negative illness-related experiences in
childhood cancer survivors and their
families remain unclear. Therefore,
benefit finding, cancer-related worries,
depressive symptoms, and life
satisfaction were prospectively
investigated in childhood cancer
survivors and parents. Directionality of
effects and interactions between benefit
finding and cancer-related worries in
predicting general well-being were
examined.
METHODS
Childhood cancer survivors (n = 125 at
T1; aged 14-25), mothers (n = 133 at T1),
and fathers (n = 91 at T1) completed two
annual questionnaires on benefit
finding, cancer-related worries,
depressive symptoms, and life
satisfaction. Cross-lagged panel analyses
including benefit finding, cancer-related
worries, their interaction, and
depressive symptoms or life satisfaction
were conducted in survivors, mothers,
and fathers.

RESULTS
Relatively high stability coefficients
were found for all study variables. In
survivors, cancer-related worries
predicted relative increases in
depressive symptoms and benefit finding
over time. Benefit finding predicted
relative increases in life satisfaction
over time and buffered negative effects
of cancer-related worries on life
satisfaction. In mothers and fathers,
positive correlated change at T2 (the
correlation between residuals at T2)
indicated that relative change in benefit
finding over time was positively related
to relative change in cancer-related
worries.
CONCLUSION
Benefit finding was related both to
positive well-being and negative illness
experiences, which calls for more
research to unravel the different
functions of benefit finding over time.
Clinicians should be encouraged to
attend to positive illness experiences
along with more negative ones to obtain
a more nuanced view on the illness
experiences of survivors and their
families.
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PRESERVED LONG-TERM LUNG FUNCTION IN
YOUNG ADULT SURVIVORS OF COMMON
CHILDHOOD AND ADOLESCENCE
MALIGNANCIES
Lucia Spicuzza, Emanuela Cannata, Lisa Angileri, Marialuisa Giuffrida, Giovanna
Russo, Andrea Di Cataldo, Nunzio Crimi

J Adolesc Young Adult Oncol; doi: 10.1089/jayao.2021.0171

PURPOSE
We aimed to evaluate long-term lung
function and respiratory outcomes in
young adults who survived common
pediatric malignancies, treated in a
single center.
METHODS
We enrolled young adults who had been
treated during their childhood or
adolescence for hematological or solid
cancer at our Pediatric Oncology Unit,
and performed pulmonary function tests
(PFT) and clinical evaluation. PFT
included spirometry and Diffusing
Capacity of Lung for Carbon Monoxide
(DLCO).
RESULTS
We included 121 survivors, mean age 23
years at follow-up, median 15 years from
diagnosis. The most common diagnoses
were hematological malignancies, mainly
acute lymphoblastic leukemia, whereas
31% of the patients were treated for
nonhematological cancer, mainly
neuroblastoma. Treatments consisted of
chemotherapy alone or in combination
with radiotherapy and/or hematopoietic
stem cell transplantation. Most of the
patients denied respiratory symptoms
throughout the years.

In the whole group only eight patients
(6%) had abnormal PFT, consisting
mainly in a restrictive pattern and
reduced DLCO. PFT abnormalities were
of mild degree in most of the cases.
Overall, the mean values of forced vital
capacity, forced expiratory volume in 1
second, and DLCO were normal, but
lower in females, in those who received
radiotherapy and in those treated for
lymphoma.
CONCLUSION
In a group of young adults, surviving the
most common childhood malignancies,
we found a preserved lung function after
a median follow-up of 15 years. The
constantly increasing survival in
childhood cancer is now associated with
a trend toward an improvement in longterm respiratory outcomes.
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CLINICOPATHOLOGIC FEATURES OF BREAST
CANCERS DIAGNOSED IN WOMEN TREATED
WITH PRIOR RADIATION THERAPY FOR
HODGKIN LYMPHOMA: RESULTS FROM A
POPULATION-BASED COHORT
Stephanie M Wong, Lissa Ajjamada, Anna C Weiss, Ipshita Prakash, Sonia Skamene,
Jean Francois Boileau, Michael N Pollak, Mark Basik

Cancer; doi: 10.1002/cncr.34065
BACKGROUND
Childhood and young adult survivors of
Hodgkin lymphoma (HL) are at elevated
risk of developing breast cancer, yet
little data exist on the tumor
characteristics that develop in this highrisk patient population.
METHODS
The National Cancer Institute's
Surveillance, Epidemiology, and End
Results database was used to identify
breast cancers diagnosed between 1990
and 2016 in women who had received
prior radiation therapy for HL at age 30
years or younger. Clinicopathologic
features of subsequent breast cancers
(breast cancer after radiation therapy
for HL [BC-HL]) were examined and
compared with breast cancers diagnosed
in women who had no prior malignancy
(breast cancer with no prior malignancy
[BC-NPM]).
RESULTS
In total, 321 breast cancers were
identified in 257 women who had a
history of radiation therapy for HL. The
median age at HL diagnosis was 22 years
(interquartile range, 18-26 years), and
nearly all patients in the BC-HL group
(97.9%) were diagnosed ≥8 years after
radiation therapy.

Overall, 56 patients in the BC-HL group
(21.8%) developed bilateral breast
cancer. Compared with women who had
BC-NPM, those who had BC-HL were
younger (43 vs 60 years; P < .001) and
were less likely to present with ductal
carcinoma in situ (8.4% vs 14.9%; P =
.001). On multivariable analysis that
included adjustment for age, invasive
BC-HL was associated with smaller (≤2
cm) tumor size (odds ratio, 1.64; 95% CI,
1.25-2.15) and upper outer quadrant
tumors (odds ratio, 1.37; 95% CI, 1.041.81) compared with BC-NPM. In a subset
analysis of 102 women who had
HER2/neu status available, the
distribution of biologic subtype was not
significantly different between BC-HL
and BC-NPM (P = .16).
CONCLUSIONS
Breast cancers in women who previously
received radiation therapy for HL are
characterized by earlier onset disease,
although most remain estrogen
receptor-positive and have early stage
disease at presentation.
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PHYSICAL ACTIVITY PROMOTION
PROGRAMMES IN CHILDHOOD CANCER
PATIENTS AND THEIR IMPACT ON FATIGUE
AND PAIN: A SYSTEMATIC REVIEW
Catherine Malysse, Rita Pilar Romero-Galisteo, Jose Antonio Merchán-Baeza, J Ignacio
Durán-Millán, Manuel González-Sánchez, Alejandro Galan-Mercant

Children Basel; doi: 10.3390/children8121119

ABSTRACT
Cancer is one of the main causes of
death in children, however, the
techniques and interventions applied
allow the cure of 80% of diagnosed
cases. The aim of this review was to
determine the benefits of a health and
physical activity promotion programme
to reduce pain and fatigue symptoms in
children and adolescents with cancer.
The databases PubMed, Embase, Scopus,
Cochrane, Web of Science and PEDro
were searched between December 2020
and January 2021 to elaborate this
review, using the keywords child,
cancer, exercise, fatigue and pain. The
review was preregistered in PROSPERO
(ID CRD42021262183).

Six studies, out of 937 identified at
baseline, were finally included in the
review: four randomised controlled
trials and two quasi-experimental
studies. The total sample size of all the
included studies was of 474 participants
with very different types of cancer and
evolution, and outcome variables were
pain, fatigue, physical activity level, selfefficacy and quality of life. A health and
physical activity promotion programme
seems to improve fatigue in paediatric
cancer patients and survivors, but no
significant results were found related to
pain.
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SERUM ANTI-MÜLLERIAN HORMONE LEVELS
AND RISK OF PREMATURE OVARIAN
INSUFFICIENCY IN FEMALE CHILDHOOD
CANCER SURVIVORS: SYSTEMATIC REVIEW
AND NETWORK META-ANALYSIS
Marco Torella, Gaetano Riemma, Pasquale De Franciscis, Marco La Verde, Nicola
Colacurci

Cancers (Basel); doi: 10.3390/cancers13246331

ABSTRACT
Female childhood cancer survivors (CCS)
might have impaired ovarian reserves,
especially after alkylating agents or
radiotherapy. The purpose of this
systematic review and network metaanalysis is to evaluate the role of serum
anti-Müllerian hormone (AMH) for
ovarian reserve screening and the risk of
premature ovarian insufficiency (POI)
according to the subtype of childhood
cancer. (2) Methods: PRISMA-NMA
guidelines were followed. We carried out
a network meta-analysis based on a
random effects model for mixed multiple
treatment comparisons to rank
childhood cancers effects on fertility by
surface under the cumulative ranking
curve (SUCRA). Studies were selected
only if they had an age-matched control
group. Quality assessment was
performed using Newcastle-Ottawa
Scale.

The co-primary outcomes were mean
AMH levels and the incidence of POI. (3)
Results: A total of 8 studies (1303
participants) were included. Women
treated for a neuroblastoma during
infancy were more likely to be ranked
first for impaired AMH levels (SUCRA =
65.4%), followed by mixed CCS (SUCRA =
29.6%). The greatest rates of POI were
found in neuroblastoma survivors
(SUCRA = 42.5%), followed by acute
lymphoid leukemia (SUCRA = 26.3%) or
any other neoplasia (SUCR A = 20.5%).
(4) Conclusions: AMH represents a
trustworthy approach for ovarian
reserve screening. Direct and indirect
comparisons found no differences in
mean AMH levels and POI risk between
subtypes of CCS and healthy controls.
SUCRA analysis showed that female
neuroblastoma survivors were more at
risk for reduced serum AMH levels and
increased risk of POI.
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FROM DNA COPY NUMBER GAINS AND TUMOR
DEPENDENCIES TO NOVEL THERAPEUTIC
TARGETS FOR HIGH-RISK NEUROBLASTOMA
Bieke Decaesteker, Kaat Durinck, Nadine Van Roy, Bram De Wilde, Christophe Van Neste,
Stéphane Van Haver, Stephen Roberts, Katleen De Preter, Vanessa Vermeirssen, Frank
Speleman
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ABSTRACT
Neuroblastoma is a pediatric tumor
arising from the sympatho-adrenal
lineage and a worldwide leading cause of
childhood cancer-related deaths. About
half of high-risk patients die from the
disease while survivors suffer from
multiple therapy-related side-effects.
While neuroblastomas present with a
low mutational burden, focal and large
segmental DNA copy number aberrations
are highly recurrent and associated with
poor survival. It can be assumed that the
affected chromosomal regions contain
critical genes implicated in
neuroblastoma biology and behavior.
More specifically, evidence has emerged
that several of these genes are
implicated in tumor dependencies thus
potentially providing novel therapeutic
entry points.

In this review, we briefly review the
current status of recurrent DNA copy
number aberrations in neuroblastoma
and provide an overview of the genes
affected by these genomic variants for
which a direct role in neuroblastoma has
been established. Several of these genes
are implicated in networks that
positively regulate MYCN expression or
stability as well as cell cycle control and
apoptosis. Finally, we summarize
alternative approaches to identify and
prioritize candidate copy-number driven
dependency genes for neuroblastoma
offering novel therapeutic opportunities.
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THE PROLIFERATION OF PRE-PUBERTAL
PORCINE SPERMATOGONIA IN STIRRED
SUSPENSION BIOREACTORS IS PARTIALLY
MEDIATED BY THE WNT/Β-CATENIN PATHWAY
Sadman Sakib, Anna Voigt, Nathalia de Lima E Martins Lara, Lin Su, Mark Ungrin, Derrick
Rancourt, Ina Dobrinski

Int J Mol Sci; doi: 10.3390/ijms222413549

ABSTRACT
Male survivors of childhood cancer are
at risk of suffering from infertility in
adulthood because of gonadotoxic
chemotherapies. For adult men, sperm
collection and preservation are routine
procedures prior to treatment; however,
this is not an option for pre-pubertal
children. From young boys, a small
biopsy may be taken before
chemotherapy, and spermatogonia may
be propagated in vitro for future
transplantation to restore fertility. A
robust system that allows for scalable
expansion of spermatogonia within a
controlled environment is therefore
required. Stirred suspension culture has
been applied to different types of stem
cells but has so far not been explored
for spermatogonia. Here, we report that
pre-pubertal porcine spermatogonia
proliferate more in bioreactor
suspension culture, compared with
static culture.

Interestingly, oxygen tension provides
an avenue to modulate spermatogonia
status, with culture under 10% oxygen
retaining a more undifferentiated state
and reducing proliferation in
comparison with the conventional
approach of culturing under ambient
oxygen levels. Spermatogonia grown in
bioreactors upregulate the Wnt/ βcatenin pathway, which, along with
enhanced gas and nutrient exchange
observed in bioreactor culture, may
synergistically account for higher
spermatogonia proliferation. Therefore,
stirred suspension bioreactors provide
novel platforms to culture
spermatogonia in a scalable manner and
with minimal handling.

28 | CHILDHOOD CANCER LATE EFFECTS PUBLICATIONS

ASSESSING FATIGUE IN CHILDHOOD CANCER
SURVIVORS: PSYCHOMETRIC PROPERTIES OF
THE CHECKLIST INDIVIDUAL STRENGTH AND
THE SHORT FATIGUE QUESTIONNAIRE–A
DCCSS LATER STUDY
Adriaan Penson, Iris Walraven, Ewald Bronkhorst, Martha A Grootenhuis, Wim J E
Tissing, Helena J H van der Pal, Andrica C H de Vries, Marry M van den HeuvelEibrink, Sebastian Neggers, Birgitta A B Versluys, Marloes Louwerens, Saskia M F
Pluijm, Nicole Blijlevens, Margriet van der Heiden-van der Loo, Leontien C M Kremer,
Eline van Dulmen-den Broeder, Hans Knoop, Jacqueline Loonen

Cancer Med; doi: 10.1002/cam4.4490

BACKGROUND
Fatigue is often reported by patients
with childhood cancer both during and
after cancer treatment. Several
instruments to measure fatigue exist,
although none are specifically validated
for use in childhood cancer survivors
(CCS). The aim of the current study was
to present norm values and
psychometric properties of the Checklist
Individual Strength (CIS) and Short
Fatigue Questionnaire (SFQ) in a
nationwide cohort of CCS.
METHODS
In total, 2073 participants were included
from the Dutch Childhood Cancer
Survivor Study (DCCSS) LATER cohort.
Normative data, construct validity,
structural validity, and internal
consistency were calculated for the CIS
and SFQ. In addition, reliability and a
cutoff score to indicate severe fatigue
were determined for the SFQ.

RESULTS
Correlations between CIS/SFQ and
vitality measures asking about fatigue
were high (>0.8). Correlations between
CIS/SFQ and measures of different
constructs (sleep, depressive emotions,
and role functioning emotional) were
moderate (0.4-0.6). Confirmatory factor
analysis resulted in a four-factor
solution for the CIS and a one-factor
solution for the SFQ with Cronbach's
alpha for each (sub)scale showing good
to excellent values (>0.8). Test-retest
reliability of the SFQ was adequate
(Pearson's correlation = 0.88; ICC =
0.946; weighted Cohen's kappa item
scores ranged 0.31-0.50) and a cut-off
score of 18 showed good sensitivity and
specificity scores (92.6% and 91.3%,
respectively).
CONCLUSION
The current study shows that the SFQ is
a good instrument to screen for severe
fatigue in CCS. The CIS can be used as a
tool to assess the multiple fatigue
dimensions in CCS.
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THE PANCAREFOLLOWUP CARE
INTERVENTION: A EUROPEAN HARMONISED
APPROACH TO PERSON-CENTRED
GUIDELINE-BASED SURVIVORSHIP CARE
AFTER CHILDHOOD, ADOLESCENT AND
YOUNG ADULT CANCER
Rebecca J van Kalsbeek, Renée L Mulder, Riccardo Haupt, Monica Muraca, Lars Hjorth,
Cecilia Follin, Tomas Kepak, Katerina Kepakova, Anne Uyttebroeck, Marlies
Mangelschots, Jeanette Falck Winther, Jacqueline J Loonen, Gisela Michel, Edit Bardi,
Line Elmerdahl Frederiksen, Jaap den Hartogh, Luzius Mader, Katharina Roser, Carina
Schneider, Morven C Brown, Melanie Brunhofer, Irene Göttgens, Rosella P M G
Hermens, Anita Kienesberger, Joke C Korevaar, Roderick Skinner, Helena J H van der
Pal, Leontine C M Kremer

Eur J Cancer; doi: 10.1016/j.ejca.2021.10.035

BACKGROUND
Long-term follow-up (LTFU) care, although
endorsed, is not available for the majority of
adult survivors of childhood, adolescence
and young adult (CAYA) cancer. Barriers to
implementation include lack of time,
knowledge, personnel and funding.
Sustainable solutions are urgently needed to
address the needs of CAYA cancer survivors
to improve the quality of life and reduce the
burden of late effects on survivors, health
care systems and society. The European
Union-funded PanCareFollowUp project,
initiated by the Pan-European Network for
Care of Survivors after Childhood and
Adolescent Cancer, was established to
facilitate the implementation of personcentred survivorship care across Europe.
PATIENTS AND METHODS
The PanCareFollowUp Care Intervention was
co-developed with survivors as part of the
PanCareFollowUp project. It is a personcentred approach to survivorship care,
supported by guidelines and with flexibility
to adapt to local health care settings. The
Care Intervention consists of three steps:

(1) previsit completion of a Survivor
Questionnaire (by the survivor) and
Treatment Summary (by the health care
provider [HCP]), (2) a clinic visit including
shared decision-making, and (3) a follow-up
call to finalise the individualised
Survivorship Care Plan.
RESULTS
We developed the key components of the
PanCareFollowUp Care Intervention: a
PanCareFollowUp Survivor Questionnaire,
Treatment Summary template, Survivorship
Care Plan template, and educational
materials for HCPs and survivors. Wide
implementation of the PanCareFollowUp
Care Intervention will be supported with a
freely distributed Replication Manual on
completion of the PanCareFollowUp project.
CONCLUSIONS
The PanCareFollowUp Care Intervention will
support the implementation of personcentred, guideline-based LTFU care in
different health care settings across Europe
to improve survivors' health and well-being.
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CHARACTERIZATION OF CARDIAC,
VASCULAR, AND METABOLIC CHANGES IN
YOUNG CHILDHOOD CANCER SURVIVORS
Olof Broberg, Ingrid Øra, Thomas Wiebe, Constance G Weismann, Petru Liuba

Front Pediatr; doi: 10.3389/fped.2021.764679

BACKGROUND
Childhood cancer survivors (CCS) are at an
increased risk for cardiovascular diseases
(CVD). It was the primary aim of this study
to determine different measures of cardiac,
carotid, lipid, and apolipoprotein status in
young adult CCS and in healthy controls.
METHODS
Cardiac and common carotid artery (CCA)
structure and function were measured by
ultrasonography. Lipids and apolipoproteins
were measured in the blood. Peripheral
arterial endothelial vasomotor function was
assessed by measuring digital reactive
hyperemia index (PAT-RHI) using the EndoPAT 2000.
RESULTS
Fifty-three CCS (20-30 years, 35 men) and
53 sex-matched controls were studied. The
CCS cohort was divided by the median dose
of anthracyclines into a low anthracycline
dose (LAD) group (50-197 mg/m², n = 26) and
a high anthracycline dose (HAD) group (200486 mg/m², n = 27). Carotid distensibility
index (DI) and endothelial function
determined by PAT-RHI were both lower in
the CCS groups compared with controls (p <
0.05 and p = 0.02). There was no difference
in carotid intima media thickness.

Atherogenic apolipoprotein-B (Apo-B) and
the ratio between Apo-B and Apoliprotein-A1
(Apo-A1) were higher in the HAD group
compared with controls (p < 0.01). ApoB/Apo-A1-ratio was over reference limit in
29.6% of the HAD group, in 15.4% of LAD
group, and in 7.5% of controls (p = 0.03).
Measured lipid markers (low density
lipoprotein and total cholesterol and
triglycerides) were higher in both CCS
groups compared with controls (p < 0.05).
Systolic and diastolic function were
measurably decreased in the HAD group, as
evidenced by lower EF (p < 0.001) and lower
é-wave (p < 0.005) compared with controls.
CCA DI correlated with Apo-B/Apo-A1-ratio
and Apo-A1. Follow-up time after treatment
correlated with decreased left ventricular
ejection fraction (p = 0.001).
CONCLUSION
Young asymptomatic CCS exhibit cardiac,
vascular, lipid, and apolipoprotein changes
that could account for increased risk for
CVD later in life. These findings emphasize
the importance of cardiometabolic
monitoring even in young CCS.
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HYPOTHALAMIC-PITUITARY AND OTHER
ENDOCRINE SURVEILLANCE AMONG
CHILDHOOD CANCER SURVIVORS
Laura van Iersel, Renee L Mulder, Christian Denzer, Laurie E Cohen, Helen A Spoudeas,
Lillian R Meacham, Elaine Sugden, Antoinette Y N Schouten-van zeeteren, Eelco W
Hoving, Roger J Packer, Gregory T Armstrong, Sogol Mostoufi-Moab, Aline M Stades,
Dannis van Vuurden, Geert O Janssens, Cécile Thomas-Teinturier, Robert D Murray,
Natascia Di Iorgi, Sebastian J C M M Neggers, Joel Thompson, Andrew A Toogood, Helena
Gleeson, Cecilia Follin, Edit Bardi, Lilibeth Torno, Briana Patterson, Vera Morsellino, Grit
Sommer, Sarah C Clement, Deokumar Srivastava, Cecilie E Kiserud, Alberto Fernandez,
Katrin Scheinemann, Sripriya Raman, Kevin C J Yuen, W Hamish Wallace, Louis S
Constine, Roderick Skinner, Melissa M Hudson, Leontien C M Kremer, Wassim
Chemaitilly, Hanneke M van Santen

Endocr Rev; doi: 10.1210/endrev/bnab040

ABSTRACT
Endocrine disorders in survivors of
childhood, adolescent, and young adult
(CAYA) cancers are associated with
substantial adverse physical and
psychosocial effects. To improve appropriate
and timely endocrine screening and referral
to a specialist, the International Late Effects
of Childhood Cancer Guideline
Harmonization Group (IGHG) aims to
develop evidence and expert consensusbased guidelines for healthcare providers
that harmonize recommendations for
surveillance of endocrine disorders in CAYA
cancer survivors. Existing IGHG surveillance
recommendations for premature ovarian
insufficiency, gonadotoxicity in males,
fertility preservation, and thyroid cancer are
summarized. For hypothalamic-pituitary
(HP) dysfunction, new surveillance
recommendations were formulated by a
guideline panel consisting of 42
interdisciplinary international experts. A
systematic literature search was performed
in MEDLINE (through PubMed) for clinically
relevant questions concerning HP
dysfunction.

Literature was screened for eligibility.
Recommendations were formulated by
drawing conclusions from quality
assessment of all evidence, considering the
potential benefits of early detection and
appropriate management. Healthcare
providers should be aware that CAYA cancer
survivors have an increased risk for
endocrine disorders, including HP
dysfunction. Regular surveillance with
clinical history, anthropomorphic measures,
physical examination, and laboratory
measurements is recommended in at-risk
survivors. When endocrine disorders are
suspected, healthcare providers should
proceed with timely referrals to specialized
services. These international evidence-based
recommendations for surveillance of
endocrine disorders in CAYA cancer
survivors inform healthcare providers and
highlight the need for long-term endocrine
follow-up care in subgroups of survivors and
elucidate opportunities for further research.
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NEWLY IDENTIFIED CHEMOTHERAPYINDUCED PERIPHERAL NEUROPATHY IN A
CHILDHOOD CANCER SURVIVORSHIP CLINIC
Rozalyn L Rodwin, Wilhelmenia L Ross, Jaime Rotatori, Katherine Allen, Claudia Auerbach,
Lyn M Balsamo, Nina S Kadan-Lottick

Pediatr Blood Cancer; doi: 10.1002/pbc.29550

ABSTRACT
Chemotherapy-induced peripheral
neuropathy (CIPN), a debilitating side
effect of pediatric cancer therapy, can
be challenging to diagnose. We
estimated the prevalence of newly
identified and previously diagnosed
CIPN in the regional HEROS Childhood
Cancer Survivorship Clinic. From 2016 to
2018, 148 survivors (45.3% female, age
17.1 [SD 7.7] years, 81.8% in ongoing
routine oncology follow-up) had their
initial survivorship evaluation at an
average of 7.4 (SD 6.6) years from
diagnosis. Fifty-six survivors (37.8%) had
CIPN, of these 46 (82.1%) were newly
identified. Our findings demonstrate
CIPN may be missed in routine oncology
care, and new methods are needed to
screen for CIPN.
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REFRACTORY EPILEPSY AS A LATE EFFECT OF
CHEMORADIATION IN CHILDHOOD CANCER:
A CASE SERIES
Jeremy N Wong, Alicia C Lenzen, John Stockman, Rebecca M Garcia Sosa

Pediatr Neurol; doi: 10.1016/j.pediatrneurol.2021.11.006

BACKGROUND
Seizures are a common complication of both
primary central nervous system (CNS)
tumors and other oncologic processes with
CNS involvement. They occur most
frequently during induction or consolidation
therapy, but there is a growing body of
evidence that they can also develop later in
life. Refractory epilepsy can develop as a late
complication for survivors of pediatric
cancer with CNS involvement who undergo
chemoradiation therapy.
PATIENT DESCRIPTIONS
We report three patients who presented
with atypical nonconvulsive seizures
(behavioral arrest, falls, nonsensical speech)
up to 14 years after cancer diagnosis. All
underwent whole-brain radiation in addition
to chemotherapy. None had a prior epilepsy
diagnosis or known prior seizures. One
patient suddenly passed away of unclear
causes five months after diagnosis, and the
other two continued to have EEG findings
consistent with cerebral dysfunction and
epileptogenicity years after diagnosis.

CONCLUSION
We hypothesize that the development of
refractory epilepsy may be a late effect of
radiation treatment. Given the high
morbidity and mortality associated with
epilepsy, early identification is crucial to
improve outcomes and quality of life for this
vulnerable population. This is especially true
for patients with medication-refractory
epilepsy as there is an increasing breadth of
effective surgical options.
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SUPPORT NEEDS OF DUTCH YOUNG ADULT
CHILDHOOD CANCER SURVIVORS
L M E van Erp, H Maurice-Stam, L C M Kremer, W J E Tissing, H J H van der Pal, L
Beek, A C H de Vries, M M van den Heuvel-Eibrink, B A B Versluys, M van der Heidenvan der Loo, M van Gorp, G A Huizinga, M A Grootenhuis

Support Care Cancer; doi: 10.1007/s00520-021-06723-7
BACKGROUND
Studies about support needs of young adult
childhood cancer survivors (YACCS)
previously focused mainly on information
needs. This study assessed support needs
and associated factors (sociodemographic,
medical, and psychosocial functioning) in
Dutch YACCS.
METHODS
YACCS (aged 18-30, diagnosed ≤ 18 years,
time since diagnosis ≥ 5 years) crosssectionally filled out a questionnaire
regarding their need for various types of
support (concrete information, personal
counseling, and peer contact) in eight
domains (physical consequences of
childhood cancer, social-emotional
consequences, relationships and sexuality,
fertility, lifestyle, school and work, future
perspective, insurance and mortgage), and
questionnaires assessing health-related
quality of life (PedsQL-YA), anxiety and
depression (HADS), and fatigue (CIS-20R).
Descriptive statistics were used to describe
support needs. Linear regression was used
to identify characteristics associated with
support needs.

RESULTS
One hundred fifty-one YACCS participated
(response = 40%). Most YACCS reported a
need for support in one or more domains
(88.0%, N = 133). More than half of the
participants reported a need for concrete
information in the domains lifestyle,
fertility, and physical consequences of
childhood cancer and 25-50% in the domains
insurance and mortgages, future
perspective, and social-emotional
consequences of childhood cancer. In the
domains lifestyle and physical as well as
emotional consequences of childhood
cancer, 25-50% reported a need for
counseling. Overall need for support was
positively associated with middle (β = 0.26, p
= 0.024) and high (β = 0.35, p = 0.014)
compared to low educational attainment and
(sub)clinical anxiety (β = 0.22, p = 0.017), and
negatively associated with social functioning
(β = - 0.37, p = 0.002) in multivariate
analyses.
CONCLUSION
YACCS report the strongest need for
support, for concrete information, in the
domains lifestyle, fertility, and physical
consequences of childhood cancer.
Associated factors were mostly
socioeconomic and psychosocial in nature.
Psychosocial care should be an integral part
of survivorship care for YACCS, with
screening for psychosocial problems,
information provision including associated
emotional consequences and support if
necessary (psycho-education) and tailored
interventions, and adequate referrals to
more specialized care if necessary.
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AGE-STRATIFIED DISTRESS THERMOMETERS
WITH WORRY AND LEARNING PROBLEM
DOMAINS FOR THE PAEDIATRIC ONCOLOGY
POPULATION: DEVELOPMENT AND
VALIDATION
Ray Cuffe, Catherine Norman, Gabriella Haeems, Lucy Spicer, Kabir Mohammed,
Melanie Rodger, Lesley Edwards

Psychooncology; doi: 10.1002/pon.5870

BACKGROUND
The long-term psychological/neuropsychological sequalae for a minority of
survivors of childhood cancer are
considerable. This project aims to develop
and validate a psychosocial and
memory/learning distress thermometer (DT)
for paediatric/young adult cancer patients.

RESULTS
Using a cut-off of 4, sensitivity against SDQ
for under 18 was 75.8%, 18plus against HADS
was 94.1%. The specificity was 53.3% against
the SDQ for the 18plus specificity against the
HADS was 47.1%. The sensitivity against the
HUI2 for all age groups was 89.0%
specificity was 70.3%.

METHODS PILOT/DEVELOPMENT
Age-appropriate versions of the DT were
developed. A pilot study tested acceptability,
usability, and design.

CONCLUSION
The DT is a valid and reliable measure
screening instrument. It can be used to
identify early on those experiencing
psychological distress and memory
problems.

VALIDATION
7 collaborating paediatric-oncology centres
with 549 participants validated the DT
against SDQ and HADS for psychological
issues, HUI2 for memory/learning issues,
PedsQL and SF-8 measured QOL.
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IMPACT OF THE COVID PANDEMIC ON
SURVIVORS OF CHILDHOOD CANCER AND
SURVIVORSHIP CARE: LESSONS FOR THE
FUTURE
Maya Prasad, Savita Goswami, Jayita Deodhar, Girish Chinnaswamy

Support Care Cancer; doi: 10.1007/s00520-021-06788-4

PURPOSE
The COVID pandemic has greatly
impacted cancer care, with survivorship
care being accorded low priority. We
aimed to assess the impact of the COVID
pandemic on survivorship services at
our centre, as well as on survivors of
childhood cancer (CCS).
METHODS
We analyzed the trends in survivorship
care at our centre from March 2020 to
June 2021 compared to previous years.
We also conducted an online survey of
adolescent and young adult (AYA-CCS)
following up at the After Completion of
Treatment Clinic, Mumbai, to assess the
impact of the COVID pandemic and
ensuing restrictions on our cohort of
survivors. Sibling responses were used
as comparator (CTRI/2020/11/029029).
RESULTS
There was a decrease in in-person
follow-ups and increase in remote
follow-ups over the first few months of
the pandemic.

While in-person visits steadily increased
after October 2020 and reached prepandemic numbers, distant follow-ups
continue to be higher than prepandemic. Evaluable responses from the
survey of 88 AYA-CCS and 25 siblings
revealed new-onset health concerns in
29.5% of AYA-CCS, missed follow-up
visit in 52% and varying degrees of
mental health issues in 12.5%. While
most survivors were able to cope with
the stresses of the pandemic, 20% of
siblings reported being unable to cope.
CONCLUSION
Survivorship services continue to be
affected well into the pandemic, with
increased use of distant follow-ups.
While AYA-CCS experienced significant
physical, mental health issues and
psychosocial concerns as a result of the
COVID pandemic, they coped better
than siblings during this stressful time,
possibly due to multiple, holistic
support systems including family, peer
support groups and healthcare team.
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A PROSPECTIVE BEHAVIORAL AND IMAGING
STUDY EXPLORING THE IMPACT ON LONGTERM MEMORY OF RADIOTHERAPY
DELIVERED FOR A BRAIN TUMOR IN
CHILDHOOD AND ADOLESCENCE
Eloïse Baudou, Jérémie Pariente, Patrice Péran, Fatima Tensaouti, Lisa Pollidoro,
Déborah Meligne, Anne Ducassou, Hélène Gros-Dagnac, Germain Arribarat, JeanPierre Desirat, Anne-Isabelle Bertozzi, Marion Gambart, Delphine Larrieu-Ciron,
Dominique Barbolosi, Xavier Muracciole, Béatrice Lemesle, Annick Sevely, Margaux
Roques, Mathilde Cazaux, Jessica Tallet, Jeremy Danna, Yves Chaix, Anne Laprie

Clin Transl Radiat Oncol; doi: 10.1016/j.ctro.2021.10.006
BACKGROUND
Posterior fossa tumors represent two thirds
of brain tumors in children. Although
progress in treatment has improved survival
rates over the past few years, long-term
memory impairments in survivors are
frequent and have an impact on academic
achievement. The hippocampi, cerebellum
and cerebellar-cortical networks play a role
in several memory systems. They are
affected not only by the location of the
tumor itself and its surgical removal, but
also by the supratentorial effects of
complementary treatments, particularly
radiotherapy. The IMPALA study will
investigate the impact of irradiation doses
on brain structures involved in memory,
especially the hippocampi and cerebellum.
METHODS/DESIGN
In this single-center prospective behavioral
and neuro-imaging study, 90 participants
will be enrolled in three groups. The first
two groups will include patients who
underwent surgery for a posterior fossa
brain tumor in childhood, who are
considered to be cured, and who completed
treatment at least 5 years earlier, either with
radiotherapy (aggressive brain tumor; Group
1) or without (low-grade brain tumor; Group
2). Group 3 will include control participants
matched with Group 1 for age, sex, and
handedness.

All participants will perform an extensive
battery of neuropsychological tests,
including an assessment of the main memory
systems, and undergo multimodal 3 T MRI.
The irradiation dose to the different brain
structures involved in memory will be
collected from the initial radiotherapy
dosimetry.
DISCUSSION
This study will provide long-term
neuropsychological data about four different
memory systems (working memory, episodic
memory, semantic memory, and procedural
memory) and the cognitive functions
(attention, language, executive functions)
that can interfere with them, in order to
better characterize memory deficits among
the survivors of brain tumors. We will
investigate the correlations between
neuropsychological and neuroimaging data
on the structural (3DT1), microstructural
(DTI), functional (rs-fMRI), vascular (ASL)
and metabolic (spectroscopy) impact of the
tumor and irradiation dose. This study will
thus inform the setting of dose constraints
to spare regions linked to the development
of cognitive and memory functions.
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HEALTH-RELATED QUALITY OF LIFE IN
ADULTS TREATED FOR PAEDIATRIC ACUTE
LYMPHOBLASTIC LEUKAEMIA: A CROSSSECTIONAL AND LONGITUDINAL COHORT
STUDY
Katarina Aili, Susann Arvidsson, Maria Olsson, Marianne Jarfelt, Jens Nygren

BMJ Open; doi: 10.1136/bmjopen-2020-048325

BACKGROUND
Acute lymphoblastic leukaemia (ALL) is the
most common form of cancer in children.
Although treatment methods have improved
and resulted in significant improvement of
survival and reduction in late effects and
late mortality risk, the health-related quality
of life (HRQOL) of survivors might be
affected. To introduce new interventions in
clinical practice with the potential to
support positive HRQOL outcomes, more
knowledge is needed on how HRQOL in this
group is constructed and stimulated. The
purpose of this study is to investigate how
HRQOL is affected in adults treated for
paediatric ALL, in a long-term perspective
and possible factors influencing this
relationship.
METHODS AND ANALYSIS
This cohort of young adult ALL survivors
allows for investigations of factors
influencing HRQOL outcomes on a national
level. Eligible participants are obtained from
the Swedish Childhood Cancer quality
registry. Data collection includes both a
follow-up of data collected in 2012 (n=224)
and recruitment of new eligible participants
to the cohort (n=601).

The cohort will cover survivors of paediatric
ALL, diagnosed between 1985 and 2007, at an
age between 0 and 15 years. Data will be
collected using validated, multidimensional,
self-administered instruments, designed to
measure HRQOL (SF-36), social support,
sense of coherence and resilience.
ETHICS AND DISSEMINATION
The study will be carried out in accordance
with the ethics permit obtained from the
Swedish ethics review authority (Dnr 201905181). Dissemination of study results will
take place through research articles and
reports to the national patient organisation
and the national network for consultancy
nurses for this target group and to the
working group for the Swedish national
long-term care programme for childhood
cancer. Results will also reach practical
application within the follow-up clinic for
adult childhood cancer survivors at
Sahlgrenska Hospital in Gothenburg.
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RESEARCH TRENDS RELATED TO
CHILDHOOD AND ADOLESCENT CANCER
SURVIVORS IN SOUTH KOREA USING WORD
CO-OCCURRENCE NETWORK ANALYSIS
Kyung-Ah Kang, Suk Jung Han, Jiyoung Chun, Hyun-Yong Kim

Child Health Nurs Res; doi: 10.4094/chnr.2021.27.3.201

PURPOSE
This study analyzed research trends related
to childhood and adolescent cancer
survivors (CACS) using word co-occurrence
network analysis on studies registered in the
Korean Citation Index (KCI).
METHODS
This word co-occurrence network analysis
study explored major research trends by
constructing a network based on
relationships between keywords (semantic
morphemes) in the abstracts of published
articles. Research articles published in the
KCI over the past 10 years were collected
using the Biblio Data Collector tool included
in the NetMiner Program (version 4), using
"cancer survivors", "adolescent", and "child"
as the main search terms. After preprocessing, analyses were conducted on
centrality (degree and eigenvector),
cohesion (community), and topic modeling.

RESULTS
For centrality, the top 10 keywords included
"treatment", "factor", "intervention", "group",
"radiotherapy", "health", "risk",
"measurement", "outcome", and "quality of
life". In terms of cohesion and topic analysis,
three categories were identified as the major
research trends: "treatment and
complications", "adaptation and support
needs", and "management and quality of life".
CONCLUSION
The keywords from the three main
categories reflected interdisciplinary
identification. Many studies on adaptation
and support needs were identified in our
analysis of nursing literature. Further
research on managing and evaluating the
quality of life among CACS must also be
conducted.
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EVALUATION OF CHANGES TO THE ORAL
MICROBIOME BASED ON 16S RRNA
SEQUENCING AMONG CHILDREN TREATED FOR
CANCER
Patrycja Proc, Joanna Szczepańska, Beata Zarzycka, Małgorzata Szybka, Maciej Borowiec,
Tomasz Płoszaj, Wojciech Fendler, Jędrzej Chrzanowski, Małgorzata Zubowska,
Małgorzata Stolarska, Wojciech Młynarski

Cancers (Basel); doi: 10.3390/cancers14010007

ABSTRACT
A child's mouth is the gateway to many
species of bacteria. Changes in the oral
microbiome may affect the health of the
entire body. The aim of the study was to
evaluate the changes in the oral
microbiome of childhood cancer
survivors. Saliva samples before and
after anti-cancer treatment were
collected from 20 patients aged 6-18
years, diagnosed de novo with cancer in
2018-2019 (7 girls and 13 boys, 7.5-19
years old at the second time point).
Bacterial DNA was extracted, and the
microbial community profiles were
assessed by 16S rRNA sequencing.

The relative abundances of
Cellulosilyticum and Tannerella genera
were found to significantly change
throughout therapy (p = 0.043 and p =
0.036, respectively). However, no
differences in the alpha-diversity were
observed (p = 0.817). The unsupervised
classification revealed two clusters of
patients: the first with significant
changes in Campylobacter and
Fusobacterium abundance, and the other
with change in Neisseria. These two
groups of patients differed in median
age (10.25 vs. 16.16 years; p = 0.004) and
the length of anti-cancer therapy (19 vs.
4 months; p = 0.003), but not cancer
type or antibiotic treatment.
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EXERCISE AND CHILDHOOD CANCER–A
HISTORICAL REVIEW

Javier S Morales, Pedro L Valenzuela, Daniel Velázquez-Díaz, Adrián Castillo-García,
David Jiménez-Pavón, Alejandro Lucia, Carmen Fiuza-Luces

Cancers (Basel); doi: 10.3390/cancers14010082

ABSTRACT
Childhood cancer survivors are at risk of
developing important adverse effects,
many of which persist for years after the
end of treatment. The implementation of
interventions aiming at attenuating
tumor/treatment-associated adverse
effects is therefore a major issue in
pediatric oncology, and there is growing
evidence that physical exercise could
help in this regard. The present review
aims to summarize the main milestones
achieved in pediatric exercise oncology.
For this purpose, we conducted a
systematic review of relevant studies
written in English in the electronic
database PubMed (from inception to 14
August 2021).

This review traces the field of pediatric
exercise oncology throughout recent
history based on three fundamental
pillars: (i) exercise during childhood
cancer treatment; (ii) exercise
during/after hematopoietic stem cell
transplantation; and (iii) exercise after
childhood cancer treatment.
Accumulating evidence--although still
preliminary in many cases--supports the
safety and potential benefits of regular
exercise (with no major
contraindications in general) in the
childhood cancer continuum, even
during the most aggressive phases of
treatment. Exercise can indeed
represent an effective coadjuvant
therapy for attenuating cancer-related
adverse effects.
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SOCIODEMOGRAPHIC AND MEDICAL
DETERMINANTS OF QUALITY OF LIFE IN
LONG-TERM CHILDHOOD ACUTE
LYMPHOBLASTIC LEUKEMIA SURVIVORS
ENROLLED IN EORTC CLG STUDIES
Charlotte Sleurs, Jammbe Musoro, Ali Rowsell, Michal Kicinski, Stefan Suciu, Sofia
Chantziara, Corneel Coens, Madeline Pe, Pierre Missotten, Els Vandecruys, Anne
Uyttebroeck, Marie-Françoise Dresse, Claire Pluchart, Alina Ferster, Claire Freycon,
Jutte van der Werff Ten Bosch, Pierre-Simon Rohrlich, Yves Benoit, Anne-Sophie
Darlington, Caroline Piette

Cancers (Basel); doi: 10.3390/cancers14010152

BACKGROUND
Due to increasing survival rates in childhood
acute lymphoblastic leukemia (ALL), the
number of survivors has been expanding. A
significant proportion of these survivors can
experience long-term emotional and
psychosocial problems. However, the exact
risk factors remain inconclusive. We
investigated potential risk factors for
decreased daily life quality and life
challenges in long-term childhood ALL
survivors enrolled between 1971 and 1998 in
EORTC studies.
METHODS
Self-report questionnaires were collected
from 186 survivors (109 females; mean age at
diagnosis 5.62 years, range 0.2-14.7; median
time since diagnosis of 20.5 years (12.941.6)), including the Short-Form Health
Survey (SF-12) and Impact of CancerChildhood Survivors (IOC-CS). Multivariable
linear regression models were used to assess
the impact of gender, age at diagnosis,
relapse/second neoplasm, National Cancer
Institute (NCI) risk group and cranial
radiotherapy on 2 subscales of the SF-12
(physical and mental health) and five
subscales of the IOC-CS (life challenges,
body and health, personal growth, thinking
and memory problems and socializing).

RESULTS
Mental component scores of SF-12 were not
significantly associated with any risk factor.
Physical component scores were lower in
relapsed, irradiated and NCI high-risk
patients. Regarding IOC-CS negative impact
subscales, life challenges was more
negatively impacted by cancer in female,
younger (i.e., <6 years) and relapsed
patients. Regarding the positive impact
scales, personal growth was more positively
impacted in relapsed patients, whereas body
and health, and socializing, were less
positively impacted in these patients,
compared to non-relapsed patients.
Socializing was more positively impacted in
older patients (>6 years).
CONCLUSION
This study demonstrates that long-term
outcomes can be both adverse and positive,
depending on the patient's demographic and
clinical characteristics. Younger, female, and
relapsed patients might encounter more life
challenges years after their disease, while
physical challenges could occur more often
in relapsed and high-risk patients. Finally,
the positive effect on socializing in the older
patients sheds new light on the importance
of peer interactions for this subgroup.
Specific individual challenges thus need
specialized support for specific subgroups.
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A SYSTEMATIC REVIEW AND POOLED
PREVALENCE OF SYMPTOMS AMONG
CHILDHOOD AND ADOLESCENT AND YOUNG
ADULT CANCER SURVIVORS
Hye Chong Hong, Ari Min, Young Man Kim

J Clin Nurs; doi: 10.1111/jocn.16201
AIMS AND OBJECTIVES
To systematically review the existing
literature reporting symptoms in
childhood and adolescent and young
adult cancer survivors and to metaanalyse the pooled prevalence of
symptoms.
BACKGROUND
Cancer survivors experience various
symptoms caused by cancer treatments
and their late effects. These symptoms
are associated with adverse health
outcomes. However, estimates of
symptom prevalence vary largely, and no
comprehensive review of symptoms has
been conducted for childhood and
adolescent and young adult cancer
survivors.
DESIGN
A systematic review.
METHODS
This systematic review is registered in
PROSPERO registry and was performed
following the PRISMA guidelines.
PubMed, EMBASE, Cochrane Library,
Web of Science, Scopus and CINAHL
were searched up to July 2021. Three
investigators assessed the eligibility of
studies, extracted data and performed
quality assessment. The pooled
prevalence of symptoms was calculated
using a random-effect model. Subgroup
analysis was conducted to identify
heterogeneity.

RESULTS
Sixty-one studies were used to
synthesise symptom prevalence,
involving 114,184 participants. There
were 24 physical symptoms and 10
psychological symptoms reported in two
or more studies. The most studied
physical symptoms were fatigue and
sleep disturbance, and the most studied
psychological symptoms were anxiety
and depression. Among physical
symptoms, drowsiness had the highest
prevalence, followed by dry mouth and
fatigue. Among psychological symptoms,
worry and nervousness had the highest
prevalence, followed by difficulty
concentrating.
CONCLUSIONS
Physical and psychological symptoms
are common in the target population.
This review provides an up-to-date
overview of symptom prevalence,
identifying areas for future research.
RELEVANCE TO CLINICAL PRACTICE
Education about possible symptoms
related to cancer and its treatment
should be given while in treatment.
Symptoms should also be monitored
throughout the survivorship period.
Nurses have a critical role in identifying
and making referrals for psychological
symptoms as well as promoting
preventative strategies that enhance
well-being.

44 | CHILDHOOD CANCER LATE EFFECTS PUBLICATIONS

MEASURING FEAR OF CANCER RECURRENCE
IN SURVIVORS OF CHILDHOOD CANCER:
DEVELOPMENT AND PRELIMINARY
VALIDATION OF THE FCRI-CHILD AND FCRIPARENT VERSIONS
Perri R Tutelman, Christine T Chambers, Lauren C Heathcote, Conrad V Fernandez,
Annette Flanders, Michaela Patton, Fiona S M Schulte, Gregory M T Guilcher,
Sébastien Simard, Julia MacLeod, Maya Stern

Psychooncology; doi: 10.1002/pon.5879

OBJECTIVE
Fear of cancer recurrence (FCR) is a
common and distressing psychosocial
concern for adult cancer survivors. Data
on this construct in child survivors is
limited and there are no validated
measures for this population. This study
aimed to adapt the Fear of Cancer
Recurrence Inventory-Short Form
(FCRI-SF) for survivors of childhood
cancer aged 8-18 years (FCRI-C) and
their parents (FCRI-P) to self-report on
their own FCR and to examine the initial
psychometric properties.
METHODS
The FCRI-SF was adapted through
expert panel input and cognitive
interviews with child survivors <18
years. The factor structure, internal
consistency and construct and criterion
validity of the FCRI-C and FCRI-P were
examined in 124 survivors of childhood
cancer (43% female; Mage =14.58 years,
SD=2.90) and 106 parents (90%
mothers).

RESULTS
All FCRI-SF items were retained for the
FCRI-C with simplified language. The
internal consistencies of the FCRI-C (α=
.88) and FCRI-P (α= .83) were good.
Exploratory factor analyses yielded onefactor structures for both measures.
Higher scores on the FCRI-C and FCRI-P
were associated with greater intolerance
of uncertainty and pain catastrophizing.
Higher child FCR was also related to
more hypervigilance to bodily
symptoms. Parents with higher FCR
reported contacting their child's doctors
and nurses and scheduling medical
appointments for their child more
frequently. Children reported
significantly lower FCR compared to
parents.
CONCLUSIONS
The FCRI-C and FCRI-P demonstrated
strong reliability and preliminary
validity. This study offers preliminary
data to support the use of the FCRI-C
and FCRI-P to measure FCR in survivors
of childhood cancer aged 8-18 years and
their parents.
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CHILDHOOD CANCER SURVIVORSHIP CARE
DURING THE COVID-19 PANDEMIC: AN
INTERNATIONAL REPORT OF PRACTICE
IMPLICATIONS AND PROVIDER CONCERNS
Selina R van den Oever, Saskia M F Pluijm, Rod Skinner, Adam Glaser, Renée L Mulder,
Saro Armenian, Edit Bardi, Claire Berger, Matthew J Ehrhardt, Jordan Gilleland
Marchak, Gabrielle M Haeusler, Jaap den Hartogh, Lars Hjorth, Tomas Kepak, Izolda
Kriviene, Thorsten Langer, Miho Maeda, Catalina Márquez-Vega, Gisela Michel,
Monica Muraca, Mohamed Najib, Paul C Nathan, Anna Panasiuk, Maya Prasad, Jelena
Roganovic, Anne Uyttebroeck, Jeanette F Winther, Lorna Zadravec Zaletel, Elvira C
van Dalen, Helena J H van der Pal, Melissa M Hudson, Leontien C M Kremer, IGHG
COVID-19 working group
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PURPOSE
Long-term follow-up (LTFU) care is essential
to optimise health outcomes in childhood
cancer survivors (CCS). We aimed to assess
the impact of the COVID-19 pandemic on
LTFU services and providers.
METHODS
A COVID-19 working group within the
International Late Effects of Childhood
Cancer Guideline Harmonization Group
(IGHG) distributed a questionnaire to LTFU
service providers in 37 countries across
Europe, Asia, North America, Central/South
America, and Australia. The questionnaire
assessed how care delivery methods
changed during the pandemic and
respondents' level of worry about the
pandemic's impact on LTFU care delivery,
their finances, their health, and that of their
family and friends.
RESULTS
Among 226 institutions, providers from 178
(79%) responded. Shortly after the initial
outbreak, 42% of LTFU clinics closed.
Restrictions during the pandemic resulted in
fewer in-person consultations and an
increased use of telemedicine, telephone,
and email consultations.

The use of a risk assessment to prioritise the
method of LTFU consultation for individual
CCS increased from 12 to 47%. While
respondents anticipated in-person
consultations to remain the primary method
for LTFU service delivery, they expected
significantly increased use of telemedicine
and telephone consultations after the
pandemic. On average, respondents reported
highest levels of worry about psychosocial
well-being of survivors.
CONCLUSIONS
The pandemic necessitated changes in LTFU
service delivery, including greater use of
virtual LTFU care and risk-stratification to
identify CCS that need in-person
evaluations.
IMPLICATIONS FOR CANCER SURVIVORS
Increased utilisation of virtual LTFU care
and risk stratification is likely to persist
post-pandemic.
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MISSED OPPORTUNITIES FOR CONCOMITANT
HPV VACCINATION AMONG CHILDHOOD
CANCER SURVIVORS
Joemy M Ramsay, Heydon K Kaddas, Judy Y Ou, Deanna Kepka, Anne C Kirchhoff

Cancer Med; doi: 10.1002/cam4.4492

PURPOSE
Childhood cancer survivors are at higher
risk of human papillomavirus (HPV)-related
second cancers than adolescents without
cancer, yet their HPV vaccination uptake is
lower. Using a statewide sample, we
evaluated whether survivors are at higher
risk of missed opportunities for concomitant
HPV vaccination.
METHODS
From statewide healthcare data, we
identified encounters where vaccines were
received. Concomitant HPV vaccine missed
opportunities were defined as a vaccine
encounter where the HPV vaccine was not
administered, although eligibility criteria
were met. From these encounters, our
sample included 327 survivors identified
from the Utah Cancer Registry, diagnosed
2000-2016 at ages 0-9, and a birth year and
sex-matched sample without cancer from
the general population (n = 1,911). Mixedeffects Poisson regression estimated the
rate of concomitant missed opportunities
per vaccine encounter and 95% confidence
intervals by vaccine encounter type (all
vaccines, flu shot only, or adolescent/catchup) from 2013 to 2016.

RESULTS
Survivors had more concomitant HPV
vaccine missed opportunities than the
population sample (70.0% vs. 59.0%). On
average, survivors were 12% more likely to
have missed opportunities at vaccine
encounters and 4% more likely at flu shot
only encounters. The predicted excess risk
of concomitant missed opportunities for
survivors ranged from 0.5 per10 vaccine
encounters to 1.1 per10 vaccine encounters.
Higher parental education, rurality, younger
first vaccine age, and chemotherapy were
associated with missed opportunities.
CONCLUSION
Childhood cancer survivors have more
missed opportunities for concomitant HPV
vaccination than a population sample. As flu
shots should be administered annually,
providers have a regular opportunity to
recommend and deliver the HPV vaccine to
survivors.
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CHILDHOOD LEUKEMIA AND NONHODGKIN'S LYMPHOMA SURVIVORS LACK
KNOWLEDGE ABOUT THEIR PAST DISEASE
AND POSSIBLE LATE EFFECTS. I-BFM ELTEC
STUDY WITH CHILEAN AND CROATIAN
PARTICIPATION
Ana Becker, Claudia Paris, Jelena Roganovic, Cristina Bustos, Amaia Rosas, Paula
Contreras, Ana J Zepeda-Ortega, Edit Bardi

Support Care Cancer; doi: 10.1007/s00520-021-06741-5

PURPOSE
Late effects in childhood cancer
survivors are a major cause of morbidity
and mortality. The objective was to
establish knowledge about the disease,
late effects, self-care practices,
application of health
knowledge/education, sources of
information, and biopsychosocial impact
of cancer, and compare the results of
Chile and Croatia.
METHODS
One-hundred-and-seventy-one, 5-year
survivors who were treated for leukemia
or non-Hodgkin's lymphoma responded
to a questionnaire (119 in Chile and 52 in
Croatia). The questionnaire was
reviewed by BFM-ELTEC.
RESULTS
Health knowledge about past diagnosis
and general treatment had 96% Chilean
and 85% Croatian survivors. Ninety
percent of Chilean and 73% of Croatian
survivors were unaware of possible late
effects, and half did not know which
specialist to visit for follow-up.

Forty-six percent of Chilean and 35% of
Croatian survivors knew about healthy
lifestyles, but most did not practice
them. The 74% of Chileans and 87% of
Croatian survivors recalled having
received health education during
treatment. About 50% of survivors in
both groups were afraid or anguish, but
it was also a growth experience for 60%
of Chilean and 42% of Croatian
survivors. Eighty-seven percent Chilean
and 77% Croatian survivors considered
themselves physically independent,
while 76% and 75% felt psychologically
independent, respectively.
CONCLUSION
A significant lack of knowledge about
the specific treatment, late effects, and
future health in both countries was
detected. They did not achieve
significant learning with the education
received. Psychological sequelae were
found that are important to prevent.
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OBSTETRICAL AND PERINATAL OUTCOMES IN
FEMALE SURVIVORS OF CHILDHOOD AND
ADOLESCENT CANCER: A POPULATIONBASED COHORT STUDY
Alina Zgardau, Joel G Ray, Nancy N Baxter, Chenthila Nagamuthu, Alison L Park, Sumit
Gupta, Paul C Nathan

J Natl Cancer Inst; doi: 10.1093/jnci/djac005

BACKGROUND
The likelihood of pregnancy and risk of
obstetrical or perinatal complications is
inadequately documented in female
survivors of pediatric cancer.
METHODS
We assembled a population-based
cohort of female survivors of cancer
diagnosed at < 21 years in Ontario,
Canada between 1985-2012. Survivors
were matched 1:5 to women without
prior cancer. Multivariable Cox
proportional hazards and modified
Poisson models assessed the likelihood
of a recognized pregnancy and perinatal
and maternal complications.
RESULTS
4,062 survivors were matched to 20,308
comparisons. Median (interquartile
range [IQR]) age was 11 (4-15) years at
cancer diagnosis and 25 (19-31) years at
follow-up. By age 30, the cumulative
incidence of achieving a recognized
pregnancy was 22.3% (95% confidence
interval [CI] = 20.7%-23.9%) among
survivors' vs 26.6% (95% CI =
25.6%-27.3%) among comparisons
(hazard ratio [HR] = 0.80, 95% CI = 0.750.86).

A lower likelihood of pregnancy was
associated with a brain tumour, alkylator
chemotherapy, cranial radiation, and
hematopoietic stem cell transplantation
(HSCT). Pregnant survivors were as
likely as cancer-free women to carry a
pregnancy >20 weeks' (relative risk [RR]
= 1.01, 95% CI = 0.98-1.04). Survivors had
a higher relative risk of severe maternal
morbidity (RR = 2.31, 95% CI = 1.59-3.37),
cardiac morbidity (RR = 4.18, 95% CI =
1.89-9.24) and preterm birth (RR = 1.57,
95% CI = 1.29-1.92). Preterm birth was
more likely in survivors treated with
HSCT (allogenic: RR = 8.37, 95% CI =
4.83-14.48; autologous: RR = 3.72, 95% CI
= 1.66-8.35).
CONCLUSION
Survivors of childhood or adolescent
cancer are less likely to achieve a
pregnancy and once pregnant, are at
higher risk for severe maternal
morbidity and preterm birth.
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ENDOTHELIAL DYSFUNCTION IN CHILDHOOD
CANCER SURVIVORS: A NARRATIVE REVIEW
Marco Crocco, Giuseppe d'Annunzio, Alberto La Valle, Gianluca Piccolo, Decimo Silvio
Chiarenza, Carolina Bigatti, Marta Molteni, Claudia Milanaccio, Maria Luisa Garrè,
Natascia Di Iorgi, Mohamad Maghnie

Life (Basel); doi: 10.3390/life12010045

ABSTRACT
Assessment of endothelial dysfunction in
cancer survivors may have a role in the
early identification of noncommunicable diseases and
cardiovascular late effects. Oncological
therapies may impair endothelial
function. Therefore, in patients such as
childhood cancer survivors who could
benefit from early cardioprotective
pharmacological interventions, it is
essential to monitor endothelial
function, even if the optimal
methodology for investigating the
multifaceted aspects of endothelial
dysfunction is still under debate.
Biochemical markers, as well as invasive
and non-invasive tools with and without
pharmacological stimuli have been
studied.

Human clinical studies that have
examined lifestyle or cancer treatment
protocols have yielded evidence showing
the involvement of lipid and lipoprotein
levels, glycemic control, blood pressure,
adiposity, inflammation, and oxidative
stress markers on the state of
endothelial health and its role as an
early indicator of cardiometabolic risk.
However, with regards to
pharmacological interventions, cautious
interpretation of the result attained
whilst monitoring the endothelial
function is warranted due to
methodological limitations and
substantial heterogeneity of the results
reported in the published studies. In this
narrative review, an overview of
evidence from human clinical trials
examining the effects of cancer
therapies on endothelial disease is
provided together with a discussion of
endothelial function assessment using
the different non-invasive techniques
available for researchers and clinicians,
in recent years.
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DIMETHYLARGININES IN CHILDREN AFTER
ANTI-NEOPLASTIC TREATMENT
Michalina Jezierska, Anna Owczarzak, Joanna Stefanowicz

Medicina (Kaunas); doi: 10.3390/medicina58010108

BACKGROUND AND OBJECTIVES
According to a recent Cochrane systematic
review, renal impairment can develop in 084% of childhood cancer survivors in the
future. The renal function impairment in this
patient group can be related to
nephrectomy, nephrotoxic agents therapy,
abdominal radiotherapy, and combinations
of these treatment methods. In this study, in
a population of patients after anti-neoplastic
therapy, with particular emphasis on
patients after Wilms' tumour treatment, we
compared new substances which play role in
the chronic kidney disease (CKD)
pathogenesis (asymmetric dimethylarginineADMA, symmetric dimethylarginine-SDMA)
with standard renal function markers (e.g.,
creatinine and cystatin C in serum,
creatinine in urine, etc.) to assess the
usefulness of the former.
MATERIALS AND METHODS
Eighty-four children, without CKD, bilateral
kidney tumours, congenital kidney defects,
or urinary tract infections, with a minimum
time of 1 year after ending anti-neoplastic
treatment, aged between 17 and 215 months,
were divided into three groups: group 1patients after nephroblastoma treatment (n
= 21), group 2-after other solid tumours
treatment (n = 44), and group 3-after
lymphoproliferative neoplasms treatment (n
= 19). The patients' medical histories were
taken and physical examinations were
performed. Concentrations of blood urea
nitrogen (BUN), creatinine, cystatin C, Creactive protein (CRP), ADMA, and SDMA in
blood and albumin in urine were measured,
and a general urine analysis was performed.

The SDMA/ADMA ratio, albumin-creatine
ratio, and estimated glomerular filtration
rate (eGFR) were calculated. eGFR was
estimated by three equations recommended
to the paediatric population by the KDIGO
from 2012: the Schwartz equation (eGFR1),
equation with creatinine and urea nitrogen
(eGFR2), and equation with cystatin C
(eGFR3).
RESULTS
Both the eGFR1 and eGFR2 values were
significantly lower in group 1 than in group 3
(eGFR1: 93.3 (83.1-102.3) vs. 116.5 (96.8-126.9)
mL/min/1.73 m², p = 0.02; eGFR2: 82.7
(±14.4) vs. 94.4 (±11.9) mL/min/1.73 m², p =
0.02). Additionally, there were weak positive
correlations between SDMA and creatinine
(p < 0.05, r = 0.24), and cystatin C (p < 0.05,
r = 0.32) and weak negative correlations
between SDMA and eGFR1 (p < 0.05, r =
-0.25), eGFR2 (p < 0.05, r = -0.24), and
eGFR3 (p < 0.05, r = -0.32).
CONCLUSION
The usefulness of ADMA and SDMA in the
diagnosis of renal functional impairment
should be assessed in further studies. eGFR,
calculated according to equations
recommended for children, should be used
in routine paediatric practice.
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PATIENT-REPORTED NEUROCOGNITIVE
FUNCTION IN ADULT SURVIVORS OF
CHILDHOOD AND ADOLESCENT
OSTEOSARCOMA AND EWING SARCOMA
Nina S Kadan-Lottick, Daniel J Zheng, Mingjuan Wang, Michael W Bishop, Deo Kumar
Srivastava, Wilhelmenia L Ross, Rozalyn L Rodwin, Kirsten K Ness, Todd M Gibson,
Sheri L Spunt, Mehmet Fatih Okcu, Wendy M Leisenring, Leslie L Robison, Gregory T
Armstrong, Kevin R Krull
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PURPOSE
Little is known regarding long-term
neurocognitive outcomes in osteosarcoma
and Ewing sarcoma (EWS) survivors despite
potential risk factors. We evaluated
associations among treatment exposures,
chronic health conditions, and patientreported neurocognitive outcomes in adult
survivors of childhood osteosarcoma and
EWS.
METHODS
Five-year survivors of osteosarcoma (N =
604; median age 37.0 years) and EWS (N =
356; median age 35.0 years) diagnosed at <
21 years from 1970 to 1999, and 697 siblings
completed the Childhood Cancer Survivor
Study Neurocognitive Questionnaire and
reported chronic health conditions,
education, and employment. Prevalence of
reported neurocognitive difficulties were
compared between diagnostic groups and
siblings. Modified Poisson regression
identified factors associated with
neurocognitive difficulties.
RESULTS
Osteosarcoma and EWS survivors, vs.
siblings, reported higher prevalences of
difficulties with task efficiency (15.4% [P =
0.03] and 14.0% [P = 0.04] vs. 9.6%,
respectively) and emotional regulation
(18.0% [P < 0.0001] and 15.2% [P = 0.03] vs.
11.3%, respectively), adjusted for age, sex,
and ethnicity/race.

Osteosarcoma survivors reported greater
memory difficulties vs. siblings (23.5% vs.
16.4% [P = 0.01]). Comorbid impairment (i.e.,
≥ 2 neurocognitive domains) was more
prevalent in osteosarcoma (20.0% [P <
0.001]) and EWS survivors (16.3% [P = 0.02])
vs. siblings (10.9%). Neurological conditions
were associated with worse task efficiency
(RR = 2.17; 95% CI = 1.21-3.88) and emotional
regulation (RR = 1.88; 95% CI = 1.01-3.52),
and respiratory conditions were associated
with worse organization (RR = 2.60; 95% CI =
1.05-6.39) for EWS. Hearing impairment was
associated with emotional regulation
difficulties for osteosarcoma (RR = 1.98; 95%
CI = 1.22-3.20). Patient report of cognitive
difficulties was associated with employment
but not educational attainment.
CONCLUSIONS
Survivors of childhood osteosarcoma and
EWS are at increased risk for reporting
neurocognitive difficulties, which are
associated with employment status and
appear related to chronic health conditions
that develop over time.
IMPLICATIONS FOR CANCER SURVIVORS
Early screening, prevention, and treatment
of chronic health conditions may
improve/prevent long-term neurocognitive
outcomes.
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THE EFFECT OF PEDIATRIC CENTRAL
NERVOUS SYSTEM TUMORS ON IDENTITY IN
YOUNG ADULT SURVIVORS: A PROJECT
REACH STUDY
Chantel Cacciotti, Lydia Larocque Chevalier, Cheryl Medeiros-Nancarrow,
Christopher Recklitis, Tabitha M Cooney
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PURPOSE
Of all childhood cancers, adult survivors of
pediatric central nervous system (CNS)
tumors are at the highest risk for late
mortality as well as neurocognitive, physical,
and psychosocial late effects. Their identity
with cancer survivorship, the relationship of
their identity to health outcomes, and how
their identity differs from other childhood
cancer survivors is poorly understood.
METHODS
A total of 127 young adults previously treated
for pediatric CNS tumors enrolled in Project
REACH, a locally-treated childhood cancer
survivor cohort. Participants completed selfreport measures on the effects of cancer on
identity, someone who had cancer, victim
and survivor identity, frequency of thoughts
of diagnosis, and health outcomes.

RESULTS
The majority of participants identified as a
survivor (83%). Survivor identity was linked
to diagnosis and treatment but not health
outcomes. A minority (9%) endorsed a victim
identity, and they were more likely to have
poorer mental health (p = 0.03) and
depression (p = 0.04) than non-victims.
Participants who reported a stronger effect
of cancer on their identity also had poorer
mental health (p = 0.005). A higher
frequency of diagnosis-related thoughts was
associated with significantly poorer mental
health (p < 0.001), more severe anxiety (p =
0.008), depression (p < 0.001), and
neurocognitive impairments (p < 0.01). Those
who experienced relapse, radiation, and/or
chemotherapy were more likely to identify
as someone who had cancer, independent of
diagnosis.
IMPLICATIONS FOR CANCER SURVIVORS
Our findings suggest the relationships
previously reported between identity and
sociodemographic, treatment, and health
outcomes after adult and pediatric non-CNS
cancers cannot be generalized to pediatric
CNS tumors. Understanding the unique
features of how this population identifies is
important for patient-centered care.
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PHYSICAL ACTIVITY INTERVENTIONS IN
PEDIATRIC, ADOLESCENT, AND YOUNG
ADULT CANCER SURVIVORS: A SYSTEMATIC
REVIEW
Sylvia L Crowder, Acadia W Buro, Marilyn Stern
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PURPOSE
The aim was to summarize the current
literature for the effectiveness of
physical activity interventions on
physical functioning, body composition,
and quality of life (QOL) in pediatric,
adolescent and young adult cancer
survivors.
METHODS
We conducted systematic structured
searches of PubMed and Web of Science
databases. Two independent researchers
selected against inclusion criteria: (1)
lifestyle intervention including physical
activity and/or physical activity
interventions for pediatric, adolescent,
and young adults with any cancer
diagnosis; (2) measured QOL, physical
functioning (e.g., strength, activities of
daily living), or body composition (e.g.,
changes in weight, percent body fat);
and (3) randomized controlled trials.

RESULTS
Searches identified 4770 studies.
Following the removal of duplicates and
title and abstract screening, 83 full-text
articles were assessed, and 9 studies
met the inclusion criteria. Childhood
and adolescent cancer survivors
encompassed n = 7 studies while young
adult cancer survivors were included in
n = 2 studies. Three studies reported
using a theoretical framework and six
did not. Interventions ranged from 1
week to 6 months. Across all studies
reviewed, n = 2 reported improvements
in physical activity, n = 5 studies
reported partial improvements, and n =
2 reported no improvements.
CONCLUSIONS
Interventions to improve physical
activity behaviors reported mixed
results. Only two physical activity
interventions incorporated young adults
with cancer; thus, physical activity
interventions for young adult cancer
survivors should be further explored.
Future research should focus on
personalized physical activity
components encouraging behavior
change techniques to maximize physical
health and QOL improvements.
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SLEEP DISRUPTION AND ITS CONTRIBUTING
FACTORS IN CHINESE SURVIVORS OF
CHILDHOOD CANCER: A CROSS-SECTIONAL
STUDY
K Y Ho, Katherine K W Lam, W Xia, S Y Chiu, Godfrey C F Chan

Psychooncology; doi: 10.1002/pon.5884
OBJECTIVES
This study provided information about
sleep disruption, particularly its
prevalence and severity among Hong
Kong Chinese childhood cancer
survivors. Additionally, we identified the
factors influencing sleep disruption and
explored how fatigue, depressive
symptoms and physical activity (PA)
affect sleep disruption.
METHODS
402 survivors 6-18 years old and 50 ageand gender-matched healthy
counterparts were assessed for
depressive symptoms, fatigue, PA and
subjective sleep quality. Demographic
and clinical information were collected.
Multiple logistic regression analyses
were conducted to identify any factors
contributing to poor sleep.
RESULTS
Mean scores of depressive symptoms,
fatigue for children and that for
adolescents, and PA in survivors were
16.1 (SD=11.1), 24.6 (SD=10.3), 27.7
(SD=7.8) and 3.08 (SD=2.9), respectively.
44.8% of the survivors were poor
sleepers, which was more that in healthy
counterparts.

The three most common sleep problem
were prolonged sleep latency (31.9%),
daytime dysfunction (23.4%) and sleep
disturbance (22.9%). The time since last
treatment (children: AOR=0.54,
95%CI=0.30-0.96, p=.04; adolescents:
AOR=0.80, 95%CI=0.70-0.92, p<.01) and
PA levels (children: AOR=0.46,
95%CI=0.260-0.82, p=.01; adolescents:
AOR=0.70, 95%CI=0.49-0.98, p=.04)
were negatively associated with sleep
disruption, while depressive symptoms
(children: AOR=1.31, 95%CI=1.04-1.64,
p=.02; adolescents: AOR=1.07,
95%CI=1.01-1.13, p=.03), fatigue
(children: AOR=1.15, 95% CI=1.00-1.31,
p=.04; adolescents: AOR=1.08,
95%CI=1.02-1.15, p=.01), number of
treatment received (children:AOR=16.56,
95% CI=1.27-216.82, p=.03; adolescents:
AOR=7.30, 95%CI=2.36-22.56, p<.01) and
co-sleeping (children: AOR=29.19,
95%CI=1.65-511.57, p=.02; adolescents:
AOR=4.63, 95%CI=1.22-17.61, p=.02) were
positively associated with sleep
disruption.
CONCLUSION
PA made the largest contribution to
reduce sleep disruption. It is crucial to
advocate for the adoption and
maintenance of PA in survivorship.

54 | CHILDHOOD CANCER LATE EFFECTS PUBLICATIONS

FREQUENCY OF OBESITY AND METABOLIC
SYNDROME IN CHILDHOOD LEUKEMIA AND
LYMPHOMA SURVIVORS
İbrahim Kartal, Abdurrahman Alaçam, Ayhan Dağdemir, Cengiz Kara, Oğuz Salih
Dinçer, Canan Albayrak, Murat Elli

Diabetol Metab Syndr; doi: 10.1186/s13098-022-00790-4

OBJECTIVES
In this study, it was aimed to determine
the prevalence and clinical features of
obesity and metabolic syndrome, which
are long-term effects of survivors after
treatment in children with leukemia and
lymphoma.
PATIENTS AND METHODS
Patients with leukemia and lymphoma,
who were diagnosed between 2000 and
2012 (at least 2 two years after
remission) were included. Data obtained
through reviewing the family history,
demographic characteristics,
anthropometric measurements, and
laboratory parameters (blood glucose,
lipid, and insulin levels) were analyzed
and compared at the time of diagnosis,
after the treatment and at time of the
study.

RESULTS
Eighty nine patients (45 boys, 44 girls)
were included (mean age: 14.7 ± 4.3
years): 77.5% had acute lymphoblastic
leukemia, 11.2% had acute myeloid
leukemia, and 11.2% had lymphoma.
Overall, 46% patients had received
radiotherapy, 7% had undergone
surgery, and 2.2% had received stem cell
transplantation in addition to
chemotherapy. The mean duration of
treatment was 2.4 years, and the time
elapsed after treatment was 4.9 years.
While only one had obesity at the
diagnosis, a significant increase in
obesity (20%), hypertension (15.7%),
hyperglycemia (15%), insulin resistance
(35%) were observed at the time of
study, and family history of
hypertension, dyslipidemia, and
cardiovascular diseases were
significantly higher in this subgroup.
CONCLUSION
The prevalence of metabolic syndorme is
higher in children with leukemia and
lymphoma after treatment, and begins to
increase with the initiation of treatment
and continues to increase over time.
These children should be followed-up
for late-effects including metabolic
syndrome through life-long period.
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COHORT-BASED ASSOCIATION STUDY OF
GERMLINE GENETIC VARIANTS WITH ACUTE
AND CHRONIC HEALTH COMPLICATIONS OF
CHILDHOOD CANCER AND ITS TREATMENT:
GENETIC RISKS FOR CHILDHOOD CANCER
COMPLICATIONS SWITZERLAND (GECCOS)
STUDY PROTOCOL
Nicolas Waespe, Sven Strebel, Tiago Nava, Chakradhara Rao S Uppugunduri, Denis
Marino, Veneranda Mattiello, Maria Otth, Fabienne Gumy-Pause, André O Von Bueren,
Frederic Baleydier, Luzius Mader, Adrian Spoerri, Claudia E Kuehni, Marc Ansari

BMJ Open; doi: 10.1186/s13098-022-00790-4

INTRODUCTION
Childhood cancer and its treatment may lead
to various health complications. Related
impairment in quality of life, excess in
deaths and accumulated healthcare costs are
relevant. Genetic variations are suggested to
contribute to the wide inter-individual
variability of complications but have been
used only rarely to risk-stratify treatment
and follow-up care. This study aims to
identify germline genetic variants associated
with acute and late complications of
childhood cancer.
METHODS AND ANALYSIS
The Genetic Risks for Childhood Cancer
Complications Switzerland (GECCOS) study
is a nationwide cohort study. Eligible are
patients and survivors who were diagnosed
with childhood cancers or Langerhans cell
histiocytosis before age 21 years, were
registered in the Swiss Childhood Cancer
Registry (SCCR) since 1976 and have
consented to the Paediatric Biobank for
Research in Haematology and Oncology,
Geneva, host of the national Germline DNA
Biobank Switzerland for Childhood Cancer
and Blood Disorders (BISKIDS).

GECCOS uses demographic and clinical data
from the SCCR and the associated Swiss
Childhood Cancer Survivor Study. Clinical
outcome data consists of organ function
testing, health conditions diagnosed by
physicians, second primary neoplasms and
self-reported information from participants.
Germline genetic samples and sequencing
data are collected in BISKIDS. We will
perform association analyses using primarily
whole-exome or whole-genome sequencing
to identify genetic variants associated with
specified health conditions. We will use
clustering and machine-learning techniques
and assess multiple health conditions in
different models.
DISCUSSION
GECCOS will improve knowledge of germline
genetic variants associated with childhood
cancer-associated health conditions and
help to further individualise cancer
treatment and follow-up care, potentially
resulting in improved efficacy and reduced
side effects.
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THE CREATION OF A TRANSITION PROTOCOL
SURVEY FOR CHILDHOOD, ADOLESCENT, AND
YOUNG ADULT CANCER SURVIVORS IN
TRANSITION FROM PEDIATRIC TO ADULT
HEALTH CARE IN ITALY
Giulia Zucchetti, Sabrina Ciappina, Simona Bellini, Margherita Dionisi Vici, Manuela
Spadea, Eleonora Biasin, Franca Fagioli

J Adolesc Young Adults; doi: 10.1186/s13098-022-00790-4

PURPOSE
The purpose of the study was to create
in Italian a transition protocol survey to
monitor the readiness of childhood,
adolescent, and young adult (CAYA)
cancer survivors who are undergoing
transition from pediatric to adult health
care. A protocol could support clinical
practice through the proposal of
individualized transition care pathways
for CAYA survivors and inform future
scientific studies that focus on barriers
to successful transition.
METHODS
Three international questionnaires that
investigate the biopsychosocial issues
and needs of survivors were subjected to
the Forward and Backward Translation
process. Following this, CAYA survivors
were recruited from September 2019 to
August 2020 in the pediatric oncology
centers of the Interregional Pediatric
Oncology Network of Piedmont and the
Aosta in Italy to participate in cognitive
interviews as part of the validation and
cultural adaptation process of the
questionnaires, which will form the
transition protocol survey.

RESULTS
Revisions and cognitive interviews with
40 CAYA survivors identified any
inadequate expressions and resolved any
concepts of misunderstanding or
cultural unsuitability for the Italian
translation. Overall, they found the
scales to be easily understandable, and
an Italian version of the scales was
produced to create the final transition
protocol survey.
CONCLUSION
The transition protocol survey might be
used as a valid tool to highlight critical
issues to support sustainable transition
processes between Italian oncology
centers. The protocol can be
implemented into clinical practice thus
offering CAYA the possibility of
resolving some needs, receiving
personalized support, and surveillance
before the transition.
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ABSTRACT
Due to the potential for late adverse
effects of treatment, and in particular
cardiovascular problems, physical
activity (PA) is recommended for
childhood cancer survivors (CCSs).
However, many CCSs have low levels of
activity. This review aimed to
systematically identify, appraise and
synthesise qualitative research evidence
on the barriers and facilitators to PA
from the perspective of CCSs. Six
databases (MEDLINE, Embase, PsycINFO,
CINAHL, SPORTDiscus, and Scopus)
were searched from inception to
February 2021 to identify qualitative
data on PA gathered from CCSs
diagnosed ≤18 years of age, and who had
completed active treatment. Two
reviewers screened for eligibility and
assessed methodological quality using
CASP. An inductive thematic synthesis
was undertaken to identify descriptive
themes relating to barriers and
facilitators to PA, before mapping these
onto the Theoretical Domains
Framework (TDF).

Confidence in review findings was
assessed using the GRADE-CERQual
approach. Eight original studies
including 126 CCSs were eligible. A total
of 45 descriptive themes (29 facilitators
and 16 barriers) were mapped onto nine
domains of the TDF; they were most
commonly mapped onto the
Environmental Context and Resources (n
= 13 descriptive themes) and the Social
Influences (n = 13) domains. Between
two and four descriptive themes were
mapped onto each of the remaining
seven domains. Study quality was
variable and overall confidence in review
findings was low. Although a range of
perceived influences on PA were
identified, few studies were eligible, and
fewer focused specifically on identifying
the barriers and facilitators to PA. These
findings provide a first step required for
the development of PA interventions for
CCSs. However, conclusive/strong
evidence for the barriers and facilitators
to PA is lacking highlighting the need for
further research on the perceived
influences on PA in CCSs.
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ABSTRACT
Acute lymphoblastic leukemia (ALL) is
the most common type of childhood
cancer. Treatments of ALL predispose
survivors to obesity, which increases the
risk of cardiovascular disease and
diabetes. The hallmark of obesity is
excess fat mass, and adiposity is a
superior predictor of cardiometabolic
risk when compared to Body Mass Index
(BMI), yet clinical measures of adiposity
in children are lacking. The Tri-Ponderal
Mass Index (TMI) (kg/m³) is a more
accurate adiposity measure compared to
BMI z-score in the general pediatric
population. This cross-sectional study
aimed to validate TMI as an adiposity
measure against DEXA scan-derived
adiposity, and to compare it to BMI zscore, in pediatric ALL survivors. This
study was a retrospective chart review
of pediatric ALL survivors diagnosed
between 2004 and 2015 at McMaster
Children's Hospital, a tertiary pediatric
center in Ontario, Canada.

One hundred and thirteen patients
(Female n = 55, 48.70%) were included,
and adiposity was measured using DEXA
scans. Exploratory partial correlations
and linear regression analyses were
adjusted for age, sex, ethnicity, and ALL
risk status. Both TMI and BMI z-score
correlated with the DEXA-measured fat
mass percentage (FM%) (partial
correlation TMI versus FM% r = 0.56; p
value < 0.0001; BMI z-score versus FM%
r = 0.55; p value < 0.0001). In regression
analyses, the association of TMI was not
inferior to BMI z-score in assessing
adiposity (TMI versus FM% estimated
unstandardized B 0.80, 95% CI 0.56,
1.02; p value < 0.0001; BMI z-score
versus FM% (unstandardized B 0.37, 95%
CI 0.26, 0.49; p value < 0.0001). The TMI
is a useful clinical adiposity-specific
measure in survivors of pediatric ALL.
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PREVALENCE, IMPACT, AND MANAGEMENT
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ABSTRACT
Acute lymphoblastic leukemia (ALL) is
the most common cancer diagnosed in
children under the age of 18. While
modern diagnostic technologies, riskstratification, and therapy
intensification have led to outstanding
outcomes for many children with ALL,
the side effects and consequences of
therapy are not to be underestimated.
Hypertension is a well-known acute and
chronic side effect of treatment for
childhood ALL, although limited data are
available regarding the prevalence of
hypertension in children undergoing
treatment for ALL. In this review of
hypertension in pediatric ALL patients,
we examine the existing data on
incidence and prevalence during
treatment and in pediatric ALL
survivors.

We describe independent risk factors for
development of hypertension along with
treatment-related causes. Long-term
consequences and the risk to survivors
of pediatric ALL are further defined.
While many ALL patients require
antihypertensive medications during
some portion of their treatment, there
are no clear guidelines on treating
inpatient hypertension given challenges
that exist in recognizing and managing
hypertension in this setting and in this
population. Here, we propose an
algorithmic approach to diagnose and
treat pediatric ALL patients with HTN,
along with monitoring and continuation
versus cessation of antihypertensive
therapy as an outpatient.
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INTRODUCTION
Lifestyle choices may influence health
outcomes in cancer survivors. This study of
childhood cancer survivors in Hong Kong
investigated factors associated with healthprotective and health-damaging behaviours;
it also examined expectations of a
survivorship programme.
METHODS
This cross-sectional study recruited
survivors of childhood cancer ≥2 years after
treatment. Survivors completed a structured
questionnaire to report their health
practices and the perceived values of
survivorship programme components.
Multivariable logistic regression analysis was
conducted to identify factors associated
with health behaviours.
RESULTS
Two hundred survivors were recruited
(mean age=23.4 ± 8.8 years; mean duration
since treatment, 13.4 ± 7.6 years).
Comparatively few survivors exercised ≥4
days/week (16.0%), used sun protection
(18.0%), and had a balanced diet (38.5%).

Furthermore, comparatively few survivors
reported that they had not undergone any
immunisation (24.5%) or were unsure (18.5%)
about their immunisation history. Most adult
survivors were never-drinkers (71.0%) and
never-smokers (93.0%). Brain tumour
survivors were more likely to have unhealthy
eating habits, compared with haematological
malignancy survivors (odds ratio [OR]=2.45;
95% confidence interval [CI]=1.29-4.68).
Lower socioeconomic status was associated
with inadequate sun protection (OR=0.20;
95% CI=0.05-0.83), smoking (OR=5.13; 95%
CI=1.48-17.75), and exposure to second-hand
smoke (OR=3.52; 95% CI=1.42-8.69). Lateeffects screening (78.5%) and psychosocial
services to address psychological distress
(77%) were considered essential components
of a survivorship programme.
CONCLUSIONS
Despite the low prevalences of healthdamaging behaviours, local survivors of
childhood cancer are not engaging in healthprotective behaviours. A multidisciplinary
programme addressing late effects and
psychosocial aspects may address the
multifaceted needs of this special
population.

61 | CHILDHOOD CANCER LATE EFFECTS PUBLICATIONS

KNOWLEDGE OF REQUIRED MEDICAL
SURVEILLANCE AMONG ADOLESCENT AND
YOUNG ADULT SURVIVORS OF CHILDHOOD
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PURPOSE
Adolescent and young adult (AYA) cancer
survivors experience treatment-related
late effects so guidelines recommend
providing a treatment summary, yearly
follow-up, and risk-adapted testing. AYA
survivors' knowledge of surveillance
follow-up was studied.
RESULTS
Survey responses for 73 AYAs were
stratified: low (0 to 1 correct; n=18;
24.7%) versus high knowledge (2 to 4
correct; n=55; 75.3%) of their required
testing. Patient-reported Outcomes
Measurement Information System
(PROMIS) scores fell within average
ranges for participant age (T-scores:
52.4 for physical function, 49.3 for
anxiety, 46.3 for depression, and 44.7 for
fatigue). Younger age at survivorship
visit was a significant predictors of
improved knowledge scores.

CONCLUSION
Despite attendance at a survivorship
clinic, minority of participants (9.5%)
demonstrated complete knowledge of
surveillance testing needs. Most
survivors are aware of some of their
surveillance needs. PROMIS scores were
not associated with surveillance
knowledge.
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PHYSICAL ACTIVITY AND FITNESS IN
CHILDHOOD CANCER SURVIVORS: A SCOPING
REVIEW
Matthew D Wogksch, Chelsea G Goodenough, Emily R Finch, Robyn E Partin, Kirsten K
Ness
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INTRODUCTION
Estimates indicate that nearly eight percent
of the over 500,000 survivors of childhood
cancer living in the United States are frail in
their fourth and fifth decades of life, a
phenotype typically seen in geriatric
populations. Participation in regular physical
activity to improve physical fitness in
healthy and diseased populations reduces
risk for frail health by increasing physiologic
reserve. However, physical activity may not
have the same effects on fitness in childhood
cancer survivors as it does among their
peers with no cancer history.
AIMS
This scoping review seeks to describe
associations between physical activity,
physical fitness, chronic disease, and
mortality in childhood cancer survivors.
METHODS
Relevant literature was identified through a
comprehensive search in the PubMed, Web
of Science, CINAHL, and Cochrane
databases. A narrative synthesis was
performed on observational studies that had
physical activity or physical fitness clearly
defined and compared with chronic disease
outcomes.

RESULTS
A total of 595 studies were screened, and
results from 11 studies are presented.
Childhood cancer survivors who participate
in regular physical activity have improved
markers of cardiovascular health, decreased
risk of overt cardiovascular disease, and
decreased risk of all-cause mortality
compared to survivors who are not
physically active. Childhood cancer survivors
who are physically fit have increased
neurocognition, and decreased risk of allcause mortality compared to survivor's who
are not fit. The differential effects of
physical activity on fitness and health among
childhood cancer survivors when compared
to peers is potentially related to treatment
exposures that damage cardiovascular tissue
and impact regenerative potential.
CONCLUSION
Research is needed to determine the optimal
timing, frequency, intensity, and duration of
physical activity necessary to optimize
fitness in childhood cancer survivors.
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PURPOSE
The purpose of this study is to describe
current survivor services provided by COG
institutions.
METHODS
A 190-question online survey was distributed
to 209 COG member institutions over a 5month period in 2017. Descriptive statistics
were used to describe survivor services and
explore their changes between 2007 and
2017.
RESULTS
Representatives from 153 (73%) institutions
completed the survey. Of these, 96% of
institutions reported that they provide
pediatric cancer survivor care either in a
specialized late effects program (75%) or a
regular pediatric oncology clinic (24%).
However, only 29.8% of institutions reported
that > 75% of eligible patients were seen in a
survivorship clinic. The most prevalent
reported barriers to survivor care were lack
of dedicated time (58%) and lack of funding
for program development (41%). In 2017, 88%
of institutions provided a treatment
summary compared to 31% in 2007.

CONCLUSION
The majority of COG institutions have
dedicated care for pediatric and young adult
survivors of childhood cancer; however, at
most institutions, < 75% of eligible patients
access this care. Research into more
efficient technology strategies is needed to
ensure all survivors the opportunity to
receive appropriate follow-up care.
IMPLICATIONS FOR CANCER SURVIVORS
This survey provides a snapshot of the status
of late effects services within COG
institutions and provides information on
residual gaps in services. Next steps should
focus on the importance of attendance in a
survivorship clinic on the physical health
and psychosocial outcomes in cancer
survivors.
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WEB-BASED RESEARCH TRENDS ON CHILD
AND ADOLESCENT CANCER SURVIVORS OVER
THE LAST 5 YEARS: TEXT NETWORK ANALYSIS
AND TOPIC MODELING STUDY
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J Med Internet Res; doi: 10.2196/32309

BACKGROUND
Being diagnosed with cancer during
childhood or adolescence can disrupt
important periods in an individual's physical,
psychosocial, and spiritual development and
potentially reduce the quality of life (QOL)
after treatment. Research is urgently
required to improve the QOL for child and
adolescent cancer survivors, and it is
necessary to analyze the trends in prior
research reported in international academic
journals to identify knowledge structures.

RESULTS
The top 5 keywords in terms of degree and
eigenvector centrality were risk, control
interval, radiation, childhood cancer
treatment, and diagnosis. Of the 1677 studies
used for data analyses, cluster 1 included 780
(46.51%) documents under risk management,
cluster 2 contained 557 (33.21%) articles
under health-related QOL and supportive
care, and cluster 3 consisted of 340 (20.27%)
studies under cancer treatment and
complications.

OBJECTIVE
This study aims to identify the main
keywords based on network centrality,
subgroups (clusters) of keyword networks by
using a cohesion analysis method, and the
main theme of child and adolescent cancer
survivor-related research abstracts through
topic modeling. This study also aims to label
the subgroups by comparing the results of
the cohesion and topic modeling.

CONCLUSIONS
This study is significant in that it confirms
the knowledge structure based on the main
keywords and cross-disciplinary trends in
child and adolescent cancer survivor
research published in the last 5 years
worldwide. The primary goal of child and
adolescent cancer survivor research is to
prevent and manage the various aspects of
the problems encountered during the
transition to a normal life and to improve
the overall QOL. To this end, it is necessary
to further revitalize the study of the
multidisciplinary team approach for the
promotion of age-specific health behaviors
and the development of intervention
strategies with increased feasibility for child
and adolescent cancer survivors.

METHODS
A text network analysis method and topic
modeling were used to explore the main
trends in child and adolescent cancer
survivor research by structuring a network
of keyword (semantic morphemes) cooccurrence in the abstracts of articles
published in 5 major web-based databases
from 2016 to 2020. A total of 1677 child and
adolescent cancer survivor-related studies
were used for data analyses. Data selection,
processing, and analyses were also
conducted.
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DEFICITS TO THOSE REPORTED IN
CHILDHOOD CANCER SURVIVORS: A
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ABSTRACT
Whilst an increasing number of children
survive previously incurable cancers of
the central nervous system (CNS),
associated treatments often result in
significant neurocognitive late effects.
Methylphenidate provides some signs of
alleviating cognitive difficulties in
different pediatric groups; however, a
minimal amount of systematic work has
explored its effectiveness isolated to
vulnerable attentional domains. The
current review aimed to explore the
effectiveness of methylphenidate
isolated to two attentional domains
(sustained and selective attention)-with
an aim to substantiate its utility in
childhood cancer survivors. Five
databases were comprehensively
searched for relevant articles. A
purpose-developed tool was used to
assess each study's robustness and
research quality.

Eleven out of 1,865 identified articles
were included within the review. Studies
drew upon five clinical populations.
Individual attentional domains
demonstrate variation in their response
to methylphenidate. Sustained attention
demonstrated the most consistent
benefit of methylphenidate, reported
largely in attentiondeficit/hyperactivity disorder (ADHD)
groups. Gains in selective attention and
higher-order cognitive functions
appeared to follow initial gains in
sustained attention. Childhood cancer
survivors report greater gains in
selective attention compared to
sustained attention. Higher doses may
yield greater benefit for children with
more diffuse attentional deficits. There
is a need to improve the validity of
current attentional measures before
further methylphenidate trials are
conducted.
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HEALTH AMONG SURVIVORS OF CHILDHOOD
CANCER
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ABSTRACT
Social epigenomics is an emerging field
in which social scientist collaborate with
computational biologists, especially
epigeneticists, to address the underlying
pathway for biological embedding of life
experiences. This social epigenomics
study included long-term childhood
cancer survivors enrolled in the St. Jude
Lifetime Cohort. DNA methylation
(DNAm) data were generated using the
Illumina EPIC BeadChip, and three social
determinants of health (SDOH) factors
were assessed: self-reported educational
attainment, personal income, and an
area deprivation index based on census
track data. An epigenome-wide
association study (EWAS) was performed
to evaluate the relation between DNAm
at each 5'-cytosine-phosphate-guanine3' (CpG) site and each SDOH factor
based on multivariable linear regression
models stratified by ancestry (European
ancestry, n = 1,618; African ancestry, n =
258).

EWAS among survivors of European
ancestry identified 130 epigenome-wide
significant SDOH-CpG associations (P <
9 × 10^-8), 25 of which were validated in
survivors of African ancestry (P < 0.05).
Thirteen CpGs were associated with all
three SDOH factors and resided at
pleiotropic loci in cigarette smokingrelated genes (e.g., CLDND1 and CPOX).
After accounting for smoking and body
mass index, these associations remained
significant with attenuated effect sizes.
Seven of 13 CpGs were associated with
gene expression level based on 57
subsamples with blood RNA sequencing
data available. In conclusion, DNAm
signatures, many resembling the effect
of tobacco use, were associated with
SDOH factors among survivors of
childhood cancer, thereby suggesting
that biologically distal SDOH factors
influence health behaviours or related
factors, the epigenome, and
subsequently survivors' health.
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EVALUATION OF CARDIOTOXIC EFFECTS OF
ANTHRACYCLINES BY TISSUE DOPPLER
IMAGING IN SURVIVORS OF CHILDHOOD
CANCER
Munise Caliskan, Pelin Kosger, Zeynep Canan Ozdemir, Birsen Ucar, Ozcan Bor
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BACKGROUND
Childhood cancer survivors (CCSs) are at
risk for anthracycline-induced
cardiotoxicity which tends to be more
prominent long after completion of the
chemotherapy. The aim of this study was to
examine echocardiographic parameters of
anthracycline-induced subclinical
cardiotoxicity in children who had received
chemotherapy.
MATERIALS AND METHODS
A cross-sectional single-center study was
conducted in a tertiary level university
hospital in Eskisehir, Turkey. A total of 50
CCSs and 40 healthy peers were included.
The CCSs were divided into 3 subgroups
according to cumulative anthracycline dose
(100-200 mg/m², 201-299 mg/m², and ≥ 300
mg/m²). Biventricular cardiac examination
was performed with conventional
echocardiography and tissue Doppler
echocardiography imaging (TDI).

RESULTS
The mean duration from termination of
chemotherapy to echocardiographic
assessment was 3.9 ± 2.2 years. The mean
age of the CCSs was 11.6 ± 3.9 years. TDIderived mitral annular isovolumetric
relaxation time (IVRT) and myocardial
performance index (MPI) were higher in the
high-dose group of CCSs than in controls (P
= .006, P = .007, P < .001, P = .0014,
respectively). IVRT was also higher in
patients with ≥ 300 mg/m² cumulative dose
than in those with < 200 mg/m² (P = .007).
TDI-derived mitral annular MPI and IVRT
were significantly associated with
cumulative anthracycline dose (r = 0.288, P =
.006, r = 0.340, P = .001).
CONCLUSION
A cumulative anthracycline dose > 300
mg/m² may lead to subclinical
cardiotoxicity, and is therefore a potential
risk factor for late onset cardiac failure.
TDI-derived MPI can be a sensitive tool to
reveal subtle signs of myocardial damage,
which may facilitate implementation of
preventive therapies for patients suspected
to be at risk.
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MEMORIES OF ADULT SURVIVORS OF
CHILDHOOD CANCER: DIAGNOSIS, COPING,
AND LONG-TERM INFLUENCE OF CANCER
Tori Hinton, Sherwood Burns-Nader, Deborah Casper, Wanda Burton
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ABSTRACT
This study examines adult childhood
cancer survivors' memories about
diagnosis, coping, and life effects of
cancer.
This qualitative study used inductive
content analysis to analyze open-ended
responses completed in a survey
conducted in 2018.
27 adult survivors (15 male, 12 female) of
childhood cancer, ranging in age from
20-39, who were at least 5 years post
treatment.
Participants recruited through Amazon
Mechanical Turk responded to a survey
which included open-ended questions
about experiencing childhood cancer to
examine their: (1) memories of initial
reactions to cancer; (2) memories of
coping during cancer; and (3) reflections
of the cancer experience on who they
are today.

Inductive content analysis was
performed to reveal categories related
to the stories shared by participants
regarding their memories of childhood
cancer experiences. Participants'
memories of diagnosis reflected
categories such as psychological
reactions and family support. Memories
of coping reflected themes of family
support and distraction. Participants'
reported strength and resilience as
impacts of cancer on their present lives.
These findings indicate that survivors of
childhood cancer have strong, specific
memories about diagnosis and coping
during cancer and highlight the
potential long-term implications of
having cancer. The findings also
illustrate the importance of appropriate
psychosocial support for childhood
cancer patients and survivors.
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ABSTRACT
Pediatric central nervous system tumors
are the most common solid malignancies
in childhood, and aggressive therapy
often leads to long-term sequelae in
survivors, making these tumors
challenging to treat. Immunotherapy has
revolutionized prospects for many
cancer types in adults, but the intrinsic
complexity of treating pediatric patients
and the scarcity of clinical studies of
children to inform effective approaches
have hampered the development of
effective immunotherapies in pediatric
settings. Here, we review recent
advances and ongoing challenges in
pediatric brain cancer immunotherapy,
as well as considerations for efficient
clinical translation of efficacious
immunotherapies into pediatric settings.
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PHYLLODES TUMOR AS A SECONDARY
NEOPLASM IN SURVIVORS OF CHILDHOOD
CANCER: A TERTIARY CARE CANCER CENTRE
EXPERIENCE
Radhika Agrawal, Ayushi Sahay, Asawari Patil, Mukta Ramadwar, Maya Prasad, Palak Popat,
Shalaka Joshi, Tanuja Shet, Sangeeta Desai
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ABSTRACT
Secondary neoplasms (SNs) are being
increasingly identified in long-term
survivors of childhood cancer. Phyllodes
tumor (PT) form a distinctly uncommon
SN. We report a series of 6 female
childhood cancer survivors who
developed PT as SN. The median age at
primary diagnosis was 13 years. Their
primary tumors were bone sarcoma (4)
and acute leukemia (2), and all were
treated with chemotherapy,
predominantly with alkylating agents
and/or anthracyclines. None had
received direct radiotherapy to the
chest wall. Subsequently, PT were
detected after a median interval of 7.5
years, with 2 patients developing
bilateral and malignant PT. The series
highlights a rare SN in childhood cancer
survivors, underscoring the importance
of regular long-term follow-up.
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LOW-GRADE INFLAMMATION IN SURVIVORS
OF CHILDHOOD CANCER AND TESTICULAR
CANCER AND ITS ASSOCIATION WITH
HYPOGONADISM AND METABOLIC RISK
FACTORS
Henrik Ekedahl, Sigrid Isaksson, Olof Ståhl, Karolina Bogefors, Patrik Romerius, Jakob
Eberhard, Aleksander Giwercman
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BACKGROUND
In childhood (CCS) and testicular cancer
(TCS) survivors, low-grade inflammation
may represent a link between
testosterone deficiency (hypogonadism)
and risk of metabolic syndrome. We
aimed to study levels of inflammatory
markers in CCS and TCS and the
association with hypogonadism and
future cardio-metabolic risk factors.
METHODS
Serum levels of inflammatory markers
and testosterone were analyzed in CCS
(n = 90), and TCS (n = 64, median time
from diagnosis: 20 and 2.0 years,
respectively), and in controls (n = 44).
Differences in levels between patients
and controls were calculated using
univariate analysis of variance. T-test
and logistic regression were applied to
compare levels of cardio-metabolic risk
factors and odds ratio (OR) of
hypogonadism and metabolic syndrome
in low and high inflammatory marker
groups after 4-12 years of follow up.
Adjustment for age, smoking, and active
cancer was made.

RESULTS
TCS and CCS, as compared to controls,
had 1.44 (95%CI 1.06-1.96) and 1.25 (95 CI
1.02-1.53) times higher levels of IL-8,
respectively. High IL-6 levels were
associated with hypogonadism at
baseline (OR 2.83, 95%CI 1.25-6.43) and
the association was stronger for high IL6 combined with low IL-10 levels (OR
3.10, 95%CI 1.37-7.01). High IL-6 levels
were also associated with higher BMI,
waist circumference, insulin, and HbA1c
at follow up. High TNF-α was associated
with higher diastolic blood pressure. No
individual inflammatory marker was
significantly associated with risk of
metabolic syndrome at follow up. High
IL-6 combined with low IL-10 levels
were associated with risk of metabolic
syndrome (OR 3.83, 95%CI 1.07-13.75),
however not statistically significantly
after adjustment.
CONCLUSION
TCS and CCS present with low-grade
inflammation. High IL-6 levels were
associated with hypogonadism and
cardio-metabolic risk factors. Low IL-10
levels might reinforce the IL-6 mediated
risk of developing metabolic syndrome.
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MYOCARDIAL DEFORMATION IMAGING BY
SPECKLE TRACKING ECHOCARDIOGRAPHY
FOR ASSESSMENT OF CARDIOTOXICITY IN
CHILDREN DURING AND AFTER
CHEMOTHERAPY: A SYSTEMATIC REVIEW
AND META-ANALYSIS
Vivian Wing-Yi Li, Edwina Kam-Fung So, Wilfred Hing-Sang Wong, Yiu-Fai Cheung

J Am Soc Echocardiogr; doi: 10.1016/j.echo.2022.01.017
BACKGROUND
Childhood cancer patients and childhood
cancer survivors (CCS) are at risk of
developing chemotherapy-induced
cardiomyopathy. Myocardial deformation
imaging has shown potential in the early
detection of subclinical myocardial damage
with implications on therapeutic
interventions and improvement of outcomes.
We aimed to perform a systemic review and
meta-analysis of literature on the
assessment of left (LV) and right ventricular
(RV) myocardial deformation by speckle
tracking echocardiography (STE) at rest and
during stress in childhood cancer patients
during and in survivors after chemotherapy.
METHODS
A systematic review was performed through
searching MEDLINE, Embase, Cumulative
Index to Nursing and Allied Health
Literature, Cochrane Central Register of
Controlled Trials, and Scopus. Search hedges
were created to cover the concepts of
childhood cancer, chemotherapy,
radiotherapy, anthracycline, cardiotoxicity,
speckle tracking, myocardial strain, and
myocardial deformation. Two independent
investigators reviewed the eligibility of the
articles for inclusion.

Weighted mean difference in ventricular
strain between pre-and post-chemotherapy
treatment and that between long-term CCS
and healthy subjects were estimated by
random-effect models with 95% confidence
intervals. Heterogeneity and publication bias
were assessed by I2 statistics and Egger test,
respectively.
RESULTS
Of the total of 8703 records initially
identified, 42 studies with a total of 430
childhood cancer patients were included. Of
these 42 studies that showed
heterogeneities, 9 assessed early myocardial
injury during chemotherapy, 30 assessed
late myocardial injury after chemotherapy
with no publication bias, and 3 studied
myocardial mechanics during stress. The
main findings were 1) impairment of LV
systolic deformation in childhood cancer
patients during the initial treatment phase
and among long-term CCS, while data on
changes in RV deformation are limited and
inconclusive, 2) the predictive value of early
reduction of myocardial strain imaging in
forecasting subsequent development of
cardiotoxicity is unknown as it has not been
studied,
TO BE CONTINUED ON NEXT PAGE
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3) limited data suggest possibility of
impaired LV contractile mechanics during
stress in CCS, and 4) cumulative
anthracycline dose and chest-directed
radiotherapy are consistently identified as
factors associated with impaired myocardial
deformation.
CONCLUSIONS
Myocardial strain imaging by STE unveils
early evidence of myocardial injury in
childhood cancer patients and long-term
CCS. To support its adoption for clinical use,
more data are required for the better
understating of myocardial deformation
parameters in the risk stratification of
childhood cancer patients and prediction of
development of cardiomyopathy among CCS.

74 | CHILDHOOD CANCER LATE EFFECTS PUBLICATIONS

PEDIATRIC CANCER SURVIVORSHIP: IMPACT
UPON HAIR CORTISOL CONCENTRATION AND
FAMILY FUNCTIONING

Sarah J Erickson, Sarah Dinces, Nicole Kubinec, Robert D Annett

J Clin Psychol Med Settings; doi: 10.1007/s10880-022-09858-9

ABSTRACT
A clearer understanding of the
association between a biomarker of
long-term stress reactivity and family
functioning among pediatric cancer
survivors may guide both survivorship
research and clinical practice. The
current study examined the relationship
between a long-term measure of
hypothalamic-pituitary-adrenal (HPA)
activity (cortisol concentration;
CORT_HAIR) and parent-reported family
functioning (Family Environment Scale;
FES) in a cross-sectional sample of
survivors (n = 26) and controls (n = 53).
Child CORT_HAIR was not different in
survivors and controls, though
treatment severity was significantly
related to child survivor CORT_HAIR.

Child CORT_HAIR and parent
CORT_HAIR were positively correlated.
Cancer survivor parents reported
greater FES Organization. Child
CORT_HAIR was inversely associated
with FES Independence, while parent
CORT_HAIR was inversely correlated
with FES Organization. Parent
CORT_HAIR and FES Independence were
significant and unique predictors of
child CORT_HAIR. Our results provide
preliminary evidence for a relationship
between a stress biomarker, child
CORT_HAIR, and family functioning
among pediatric cancer survivors and
controls.
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EXPLORING POSTTRAUMATIC STRESS
SYMPTOMS AND POSTTRAUMATIC GROWTH
AMONG CHILDREN LIVING BEYOND CANCER
AND THEIR PARENTS USING AN ACTORPARTNER INTERDEPENDENCE MODEL
Amanda Wurz, Michaela Patton, Erin L Merz, Sharon H J Hou, Sara Cho, Fiona Schulte

Cancers (Basel); doi: 10.3390/cancers14030704

ABSTRACT
There is a growing focus on describing
both negative and positive outcomes in
the wake of childhood cancer. The
purpose of this study was to describe
and explore the relationships between
posttraumatic stress symptoms (PTSS)
and posttraumatic growth (PTG) among
children living beyond cancer and one of
their parents. As part of a larger online
survey, 113 children (M_age at time of
study = 15.82 (SD = 4.81); M_age at
diagnosis = 5.86 (SD = 4.66)) and one of
their parents completed questionnaires
assessing PTSS and PTG. Descriptive
statistics were used to describe the
sample and levels of PTSS and PTG. Data
were z-transformed and analyzed using
bivariate correlations and t-tests. An
actor-partner interdependence model
(APIM) was used to test whether
children's and their parents' PTSS was
associated with their own PTG (actor
effect) and the others' PTG (partner
effect). PTSS was low and PTG was
moderate in this sample relative to scale
ranges.

There were no significant differences
between the children's and their
parents' PTSS (p = 0.535) or PTG (p =
0.534). Results from the APIM showed no
significant actor effects (p = 0.185). A
significant overall partner effect (p =
0.020) emerged. Lower PTSS for
children was associated with greater
PTG for their parents (b = -0.29, p =
0.018), but parent's PTSS was not
associated with children's PTG (p =
0.434). This sample reported similar
levels of PTSS and PTG to that which has
been reported in the literature. Children
and their parents' scores on PTSS and
PTG measures were not significantly
different from one another. Children's
PTSS was negatively associated with
their parents PTG, illuminating the ways
in which PTSS and PTG may be related
in the context of childhood cancer.
Exploring family-based strategies to
reduce PTSS and enhance PTG may be
warranted, though further studies are
required.
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CARDIOVASCULAR FUNCTION AND EXERCISE
CAPACITY IN CHILDHOOD CANCER
SURVIVORS
Barbara Reiner, Irene Schmid, Thorsten Schulz, Jan Müller, Alfred Hager, Julia Hock,
Peter Ewert, Cordula Wolf, Renate Oberhoffer-Fritz, Jochen Weil

J Clin Med; doi: 10.3390/jcm11030628

INTRODUCTION
Childhood cancer survivors (CCS) might
be at high risk of additional chronic
diseases due to cardiotoxic side effects.
The aim of this study was to analyze
long-term side effects of cancer therapy
on vascular structure/function, cardiac
biomarkers and on physical activity.
METHODS
In total, 68 asymptomatic patients aged
16-30 years with childhood cancer
(diagnosed 10.6 ± 3.9 years ago) were
examined from 2015-2020. (Central)
blood pressure and pulse wave velocity
were registered via the oscillometric
method, while carotid intima-media
thickness (cIMT) was measured noninvasively by ultrasound. cIMT values of
patients were compared to healthy
controls (n = 68; aged 22.3 ± 3.5 years).
Patients' exercise capacity was
recorded. The plasma N-terminal probrain natriuretic protein (NTproBNP)
and troponin levels were measured as
cardiac biomarkers. CCS were
categorized in groups with low,
moderate and high anthracyclines.

RESULTS
No differences were found in cIMT
between patients and controls as well as
between patients with various
anthracycline dosage. Patients with high
dose anthracyclines showed a significant
lower performance versus patients with
moderate dose anthracyclines (84.4% of
predicted VO2peak; p = 0.017). A total of
11.6% of CCS had abnormal NTproBNP
values which correlated with received
anthracycline dosage (p = 0.024; r =
0.343).
CONCLUSION
NTproBNP levels and exercise capacity
might be early markers for
cardiovascular dysfunction in CCS and
should be included in a follow-up
protocol, while cIMT and troponin seem
not to be adequate parameters.
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INFLUENCE OF BODY MASS INDEX, CANCER
TYPE AND TREATMENT ON LONG-TERM
METABOLIC AND LIVER OUTCOMES IN
CHILDHOOD CANCER SURVIVORS
Agostino Milluzzo, Lucia Manuella, Emanuela Cannata, Giovanna Russo, Sandro La
Vignera, Francesco Purrello, Andrea Di Cataldo, Laura Sciacca

J Clin Med; doi: 10.3390/jcm11030878

ABSTRACT
In the last decade, the survival of
subjects affected by cancer in childhood
has significantly improved. The
increased lifespan of childhood cancer
survivors (CCS) led to a greater risk for
long-term, therapy-related morbidity.
To identify the clinical predictors of
metabolic adverse outcomes in CCS
(average off-therapy period: 12 years),
we recruited 126 survivors of different
childhood cancers (86.5% hematological
cancers) who received at least
anticancer chemotherapy, consecutively
approached during their annual
oncohematological outpatient visit. At
examination, anthropometric measures
and cancer-related history were
collected. Moreover, a fasting venous
sample was carried out for measuring
fasting plasma glucose and insulin,
glycated hemoglobin, lipid panel, and
transaminases.

We calculated the indexes of insulin
resistance (HOMA-IR, McAuley, and
QUICKI) and secretion (HOMA-β), liver
steatosis (Hepatic Steatosis Index) and
fibrosis (FIB-4 and NAFLD fibrosis
score), and visceral fat dysfunction
(Visceral Adiposity Index). More than
one-third of the subjects (37.3%) did not
have normal weight, with 11.1% of them
affected by obesity. At recruitment,
obese subjects were at significantly
higher risk for impaired fasting glucose,
metabolic syndrome, visceral adipose
dysfunction, and liver steatosis/fibrosis.
Subjects who received bone marrow
transplantation were prone to insulin
resistance, while survivors of lymphoma
presented a visceral adipose dysfunction
These results suggest a carefully
metabolic monitoring of CCS,
particularly in subgroups at higher risk,
to early detect these conditions,
promptly begin therapeutic
interventions, and mitigate the
dysmetabolic-related health burden.
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INFLUENCE OF SELF-EFFICACY ON CANCERRELATED FATIGUE AND HEALTH-RELATED
QUALITY OF LIFE IN YOUNG SURVIVORS OF
CHILDHOOD CANCER
Masayo Saito, Izumi Hiramoto, Michihiro Yano, Arata Watanabe, Hideya Kodama

Int J Environ Res Public Health; doi: 10.3390/ijerph19031467

ABSTRACT
This study aims to elucidate how selfefficacy influences cancer-related fatigue
and health-related quality of life (HRQoL) in
young survivors of childhood cancer. Fortysix young survivors (age range, 8-18 years) of
childhood cancer who were currently in
complete remission completed measures for
self-efficacy (Pediatric General Self-Efficacy
Scale (PedsSE)), cancer-related fatigue
(Cancer-related Fatigue Score (CRFS)), and
HRQoL (Pediatric Quality of Life Inventory
4.0 Generic Core Scale, Pediatric Quality of
Life Inventory (PedsQL)). Structural
relationships between the PedsSE and CRFS
or PedsQL, including the effects of potential
demographic or clinical confounders, were
examined by machine learning random
forest algorithms and structural equation
modeling. According to the distribution of
the PedsQL, six survivors with PedsQL < 70
were determined to have compromised
HRQoL (referred to as "low-PedsQL
survivors"). The random forest model
identified six variables for the prediction of
the CRFS, with the PedsSE being the most
important, and eight variables for the
distinction of low-PedsQL survivors, with
the CRFS being the most and the PedsSE the
third most important variable.

The structural equation model indicated that
a direct influence of the PedsSE on the
PedsQL was less detectable (β = -0.049),
whereas an indirect influence of the PedsSE
on the PedsQL via the CRFS was evident (β =
0.333). The model explained 51% of the
variation of the CRFS and 28% of the
variation of the PedsQL. The PedsSE was
strongly correlated with "altered mood" in
the subclass of the CRFS (r = -0.470), and
"altered mood" was strongly correlated with
the PedsQL (r = 0.737). In conclusion, selfefficacy is a major determinant of cancerrelated fatigue and influences HRQoL via
cancer-related fatigue in survivors of
childhood cancer. The main pathway from
self-efficacy to HRQoL is thought to be via
the emotional aspect of cancer-related
fatigue. However, unlike adult survivors of
cancer, self-efficacy for young survivors may
not contribute much to self-management
behaviors that maintain HRQoL.
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USE OF SPECKLE TRACKING
ECHOCARDIOGRAPHY TO DETECT LATE
ANTHRACYCLINE-INDUCED CARDIOTOXICITY
IN CHILDHOOD CANCER: A PROSPECTIVE
CONTROLLED CROSS-SECTIONAL STUDY
Pascal Amedro, Marie Vincenti, Hamouda Abassi, Nicolas Lanot, Gregoire De La
Villeon, Sophie Guillaumont, Lucie Gamon, Thibault Mura, Karine Lopez-Perrin,
Stephany Haouy, Anne Sirvent, Olivier Cazorla, Laurence Vergely, Alain Lacampagne,
Martina Avesani, Nicolas Sirvent, Laure Saumet
Int J Cardiol; doi: 10.1016/j.ijcard.2022.02.012
BACKGROUND
This study aimed to detect late subclinical patterns of cardiac dysfunction
using speckle tracking echocardiography
(STE) in children with cancer remission
more than 12 months after the end of
anthracycline treatment.
METHODS
This prospective controlled study
enrolled 196 children, 98 of which had
been treated with anthracyclines (mean
age 10.8 ± 3.6 years; 51% female) and 98
were age- and gender-matched healthy
subjects in a 1:1 case-control design.
Conventional echocardiographic
variables were collected for left
ventricle (LV) and right ventricle (RV).
STE analyses were performed in the LV
longitudinal, radial, and circumferential
displacements and in the RV free wall
longitudinal displacement. The
association between LV global
longitudinal strain (GLS) and the main
clinical and biological parameters was
evaluated.

RESULTS
After a mean time interval of 5.1 ± 3.2
years since the end of chemotherapy
(mean cumulative anthracycline dose of
192 ± 96 mg/m²), conventional
echocardiographic measures were
normal. GLS was significantly decreased
in the anthracycline group (-19.1% vs.
-21.5%, P < 0.0001), with a higher
proportion of children with abnormal
values (Z-score < -2 in 18.6% vs. 1.0%, P
< 0.0001). No association was found
between GLS and clinical or biological
parameters. Circumferential strain was
significantly worse in the anthracycline
group (-16.8% vs. -19.4%, P < 0.0001),
and radial strain significantly better
(+51.4% vs. +35.9%, P < 0.0001). RV
conventional echocardiography and STE
parameters were normal and not
different between anthracycline and
control groups.
CONCLUSIONS
The existence of a modified LV strain
despite normal LV function in children
treated with anthracyclines represents
an important perspective for
cardiomyopathy surveillance in
childhood cancer survivors.
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STUDY PROTOCOL FOR FERTILITY
PRESERVATION DISCUSSIONS AND DECISIONS:
A FAMILY-CENTERED PSYCHOEDUCATIONAL
INTERVENTION FOR MALE ADOLESCENTS AND
EMERGING ADULTS NEWLY DIAGNOSED WITH
CANCER AND THEIR FAMILIES
Charis Stanek, Charleen I Theroux, Anna L Olsavsky, Kylie N Hill, Joseph R Rausch, Sarah
H O'Brien, Gwendolyn P Quinn, Cynthia A Gerhardt, Leena Nahata

PLoS One; doi: 10.1371/journal.pone.0263886

ABSTRACT
Many childhood cancer survivors desire
biological children but are at risk for
infertility after treatment. One option for
mitigating risk is the use of fertility
preservation prior to gonadotoxic therapy.
Adolescents and emerging adults may rely
on their parents to help them decide
whether to use fertility preservation. While
this is often a collaborative process, it is
currently unknown how parents can
optimally support adolescents and emerging
adults through this decision. To address this
gap, we developed a family-centered,
psychoeducational intervention to prompt
adolescents and emerging adults to reflect
on their future parenthood goals and
attitudes towards fertility preservation, as
well as to prompt their parents (or other
caregivers) to reflect on their own and their
child's perspectives on the topic. In this
randomized controlled trial, families will be
randomized to either the standard of care
control group (fertility consult) or the
intervention group.

After their fertility consult, adolescents and
emerging adults and parents in the
intervention group will complete a fertility
preservation values clarification tool and
then participate in a guided conversation
about their responses and the fertility
preservation decision. The primary expected
outcome of this study is that participation in
the intervention will increase the use of
fertility preservation. The secondary
expected outcome is an improvement in
decision quality. Chi-square analyses and ttests will evaluate primary and secondary
outcomes. The goal of this intervention is to
optimize family-centered fertility
preservation decision-making in the context
of a new cancer diagnosis to help male
adolescents and emerging adults achieve
their future parenthood goals.
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CARDIOVASCULAR HEALTH STATUS AND
GENETIC RISK IN SURVIVORS OF CHILDHOOD
NEUROBLASTOMA AND NEPHROBLASTOMA
TREATED WITH DOXORUBICIN: PROTOCOL OF
THE PHARMACOGENETIC PART OF THE LESSANTHRA CROSS-SECTIONAL COHORT STUDY
Oliver Zolk, Annika von dem Knesebeck, Norbert Graf, Thorsten Simon, Barbara Hero,
Hashim Abdul-Khaliq, Mohamed Abd El Rahman, Claudia Spix, Benjamin Mayer,
Susanne Elsner, Judith Gebauer, Thorsten Langer

JMIR Res Protoc; doi: 10.2196/27898

BACKGROUND
In childhood cancer survivors (survival of 5
years or more after diagnosis), cardiac
toxicity is the most common nonmalignant
cause of death attributed to treatmentrelated consequences. Identifying patients
at risk of developing late cardiac toxicity is
therefore crucial to improving treatment
outcomes. The use of genetic markers has
been proposed, together with clinical risk
factors, to predict individual risk of cardiac
toxicity from cancer therapies, such as
doxorubicin.
OBJECTIVE
The primary aim of this study is to evaluate
the value of multimarker genetic testing for
RARG rs2229774, UGT1A6 rs17863783, and
SLC28A3 rs7853758 for predicting
doxorubicin-induced cardiotoxicity. The
secondary aim is to replicate previously
described associations of candidate genetic
markers with doxorubicin-induced
cardiotoxicity. Moreover, we will evaluate
the prevalence of cardiovascular dysfunction
in childhood cancer survivors after
neuroblastoma or nephroblastoma.

METHODS
This is the pharmacogenetic substudy of the
research project Structural Optimization for
Children With Cancer After Anthracycline
Therapy (LESS-Anthra). We invited 2158
survivors of childhood neuroblastoma or
nephroblastoma treated with doxorubicin
according to the trial protocols of SIOP
9/GPOH, SIOP 93-01/GPOH, SIOP
2001/GPOH, NB 90, NB 97, or NB 2004 to
participate in this prospective crosssectional cohort study. The study
participants underwent a cardiological
examination and were asked to provide a
blood or saliva sample for genotyping. The
study participants' health statuses and
cardiovascular diagnoses were recorded
using a questionnaire completed by the
cardiologist. Digital echocardiographic data
were centrally evaluated to determine the
contractile function parameters. Medical
data on the tumor diagnosis and treatment
protocol were taken from the study
documentation. Survivors were screened for
variants of several candidate genes by
TaqMan genotyping.

TO BE CONTINUED ON NEXT PAGE

82 | CHILDHOOD CANCER LATE EFFECTS PUBLICATIONS

CONTINUED FROM PREVIOUS PAGE

RESULTS
This study includes 657 survivors treated
with doxorubicin for childhood cancer, the
largest German cohort assembled to date to
investigate cardiovascular late effects. Data
analyses are yet to be completed.
CONCLUSIONS
This study will define the genetic risk
related to 3 marker genes proposed in a
pharmacogenetic guideline for risk
assessment. Moreover, the results of this
study will show the prevalence of
cardiovascular dysfunction in survivors of
pediatric neuroblastoma or nephroblastoma
who were treated with doxorubicin. The
results will help to improve primary
treatment and follow-up care, thus reducing
cardiovascular late effects in the growing
population of childhood cancer survivors.
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LATE MORTALITY IN CHILDHOOD CANCER
SURVIVORS ACCORDING TO PEDIATRIC
CANCER DIAGNOSIS AND TREATMENT ERA IN
THE DUTCH LATER COHORT
Ellen Kilsdonk, Eline van Dulmen-den Broeder, Flora E van Leeuwen, Marry M van den
Heuvel-Eibrink, Jacqueline J Loonen, Helena J van der Pal, Dorine Bresters, A B Versluys,
Rob Pieters, Michael Hauptmann, Monique Jaspers, Sebastian Neggers, Martine F Raphael,
Wim J E Tissing, Leontine C M Kremer, Cécile M Ronckers, LATER Study Group LATER
Study Group for late mortality; Elizabeth A M Feijen, Martha A Grootenhuis, Jaap den
Hartogh, Margriet van der Heiden-van der Loo, Nynke Hollema, Judith L Kok, Aleida
Postma, Michael Schaapveld, Jop C Teepen

Cancer Invest; doi: 10.1080/07357907.2022.2034841

ABSTRACT
This multi-center cohort-study examined
late mortality among 6,165 Dutch five-year
childhood cancer survivors diagnosed 19632001. Clinical details and cause of death
were based on medical records. Mortality
was 12-fold that of the general population,
with 51.3 additional deaths per 10,000
person-years (21.9 yrs median follow-up).
Cumulative mortality 15 yrs post-diagnosis
was 6.9%, predominantly from late
recurrences; thereafter the absolute
contribution of other health outcomes
increased. Cumulative all-cause and
recurrence-related mortality were highest
for Central Nervous System and bone tumor
survivors. All-cause, but not subsequent
tumor and circulatory disease-related
cumulative mortality, was highest for
patients diagnosed 1963-1979 vs. later (ptrend <0.001).
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BEYOND DEPRESSION: CORRELATES OF WELLBEING IN YOUNG ADULT SURVIVORS OF
CHILDHOOD CANCERS
Yoonji Kim, Anamara Ritt-Olson, Jessica Tobin, Marcie Haydon, Joel Milam

J Cancer Surviv; doi: 10.1007/s11764-022-01186-z

PURPOSE
This study investigated the correlates of
well-being with psychosocial and
clinical factors in young adult childhood
cancer survivors (YACCS) above and
beyond depressive symptoms.
METHODS
Participants were from the Project
Forward Cohort, a population-based
study of young adult survivors of
childhood cancers. Participants (n =
1166, Mage = 25.1 years) were recruited
through the Los Angeles Cancer
Surveillance Program (Cancer Registry
covering Los Angeles County). A majority
received a diagnosis of leukemia (36.1%)
or lymphoma (21.7%). Participants
completed self-reported questionnaires
at one timepoint. Multiple regression
analyses were performed with wellbeing as the outcome variable and
psychosocial and clinical variables
(social support, sense of adulthood,
posttraumatic growth, treatment
intensity, and self-rated health) as the
independent variables. Covariates
included demographics (age, gender,
relationship status, race/ethnicity) and
depressive symptoms.

RESULTS
In the multivariable model,
posttraumatic growth, social support,
sense of adulthood, and self-rated
health were significantly associated with
well-being (all ps < .05), when
controlling for depressive symptoms.
Treatment intensity and years since
diagnosis were not significantly
associated with well-being, when
controlling for depressive symptoms.
CONCLUSIONS
There are unique correlates of wellbeing above and beyond depressive
symptoms among YACCS. This finding
illuminates individual differences that
may be associated with well-being and
provides targets for intervention.
IMPLICATIONS FOR CANCER
SURVIVORS
Psychosocial interventions and
survivorship care for YACCS should
consider the broad aspects of wellbeing, independent of depressive
symptoms.
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LATE KIDNEY EFFECTS OF CHILDHOOD
CANCER AND CANCER THERAPIES

Brian R Stotter, Cynthia Chan, Rahul Chanchlani

Adv Chronic Kidney Dis; doi: 10.1053/j.ackd.2021.09.001

ABSTRACT
Childhood cancer therapy carries a high
risk of treatment-related toxicities and
complications that can impact kidney
function. Although many of these
adverse effects in the acute setting are
well described, less is known about the
latent effects of childhood cancer
treatments on long-term kidney health.
With decades of advancements in
treatment protocols for many pediatric
malignancies, more children than ever
before are surviving into adulthood after
being cured of their disease and with
lower long-term morbidity. Although
there is decreased prevalence of many
chronic health conditions in cancer
survivors, including gastrointestinal,
endocrine, and musculoskeletal
disorders, the long-term risk of kidney
dysfunction has increased.

In this review, we summarize the
epidemiology of kidney disease in
survivors of childhood cancer and
describe the treatment-related risk
factors associated with long-term
impairment of kidney health. We
organize this review by specific kidney
disease-related outcomes of interest
(chronic electrolyte abnormalities, CKD,
proteinuria, and hypertension) to
highlight what specific aspects of cancer
treatment have been associated with
these outcomes. Finally, we conclude by
comparing different clinical practice
guidelines that exist for long-term
kidney function monitoring and include
recommendations for when a childhood
cancer survivor would benefit from
long-term nephrology care.
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SECONDARY MALIGNANT NEOPLASMS AFTER
BONE AND SOFT TISSUE SARCOMAS IN
CHILDREN, ADOLESCENTS, AND YOUNG ADULTS
Stefanie J Kube, Claudia Blattmann, Stefan S Bielack, Leo Kager, Peter Kaatsch,
Thomas Kühne, Benjamin Sorg, Matthias Kevric, Susanne Jabar, Erika Hallmen, Monika
Sparber-Sauer, Thomas Klingebiel, Ewa Koscielniak, Uta Dirksen, Stefanie HeckerNolting, Joachim W O Gerß

Cancer; doi: 10.1002/cncr.34110

BACKGROUND
Increased survival in young sarcoma
patients comes along with a higher
incidence of second malignant
neoplasms (SMNs). The incidence,
latency, histiotype, and outcome of
these patients were analyzed because
this information is essential to design
evidence-based long-term follow-up
care programs for young sarcoma
survivors.
METHODS
Patients entered on clinical trials or
registered in registries with a primary
sarcoma in 1 of the cooperative sarcoma
study groups in the framework of the
Society for Pediatric Oncology and
Hematology (GPOH) were screened for
SMNs. Descriptive analysis, the KaplanMeier method, the Gray model, the FineGray model, and the Cox regression
model were used for the statistical
analyses.

RESULTS
A total of 159 out of 7079 (2.2%) patients
were registered with a SMN. Among
them, 104 solid SMNs (65%) and 56
hematologic SMNs (35%) occurred.
Median latency from first diagnosis of
sarcoma to the diagnosis of SMN was 6.8
years (range, 0-26.7 years). Cumulative
incidence of SMN was 8.8% after 30
years. Five-year-survival was 67.1% (95%
confidence interval [CI], 66.0-68.2) for
the 7079 patients and it was 45.1% (95%
CI, 36.2-53.6) after the diagnosis of a
SMN (subcohort of n = 159 patients).
CONCLUSIONS
There is a remarkable high cumulative
incidence of SMNs after bone and soft
tissue sarcomas in children, adolescents,
and young adults. Therefore, effective
transition as well as risk adapted longterm follow-up care programs should be
developed and offered to young sarcoma
survivors.
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LATE EFFECTS AND SURVIVAL OF CHILDREN
WITH MALIGNANT SOLID TUMOURS IN
NORTHERN FINLAND: A SINGLE-CENTRE
COHORT STUDY
Sanni Kortelainen, Tekla Harju, Hanna Juntti, Tytti Pokka, Riitta Niinimäki

Eur J Pediatr; doi: 10.1007/s00431-022-04399-7

ABSTRACT
The global survival rates for childhood
cancers are high: approximately 80% of
affected children will survive.
Nevertheless, the burden of treatment
for survivors is also high as threequarters experience late effects of
varying severity following cancer
treatment. The aims of this study were
to evaluate the treatment-related late
effects of patients with childhood solid
tumour in northern Finland and to
report their survival rates. Our study
included 104 patients treated for
malignant solid tumours, excluding
central nervous system tumours and
lymphomas, between 1990 and 2015.
Information regarding the type of late
effects as well as other clinical data
were obtained from the patients'
medical records. Late effects were
observed in 65 (63%) patients, and
almost half (40%) of the patients
displayed more than one late effect.

The most common late effect was
hearing loss (n = 20). The 5-year survival
rate in our study was 75%. Conclusion:
Our results highlight the importance of
long-term follow-up for childhood
cancer survivors. As survivors age and
survival rates improve, late effects and
their impact on patient health as well as
the value of surveillance must be
considered.
What is Known: Up to three-quarters of
childhood cancer survivors experience
treatment-related late effects.
What is New: The 5-year survival rate
and the prevalence of late effects
amongst childhood solid tumour
patients treated in northern Finland are
in line with findings from previous
studies.
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A CASE OF PHEOCHROMOCYTOMA AS A
SUBSEQUENT NEOPLASM IN A SURVIVOR OF
CHILDHOOD EMBRYONAL
RHABDOMYOSARCOMA
Rozalyn L Rodwin, Sanyukta K Janardan, Erin W Hofstatter, Nina S Kadan-Lottick

J Pediatr Hematol Oncol; doi: 10.1097/MPH.0000000000002270

ABSTRACT
Childhood cancer survivors are at risk
for subsequent neoplasms. We describe
the clinical presentation and genetic
testing of a 29-year-old woman
diagnosed with a pheochromocytoma 22
years post-treatment for childhood
embryonal rhabdomyosarcoma of the
bladder. Genetic testing for cancer
predisposition revealed a pathogenic
variant in BRCA2 and a variant of
uncertain significance in MSH2.

Pathogenic variants associated with
deafness were also identified in GJB2.
This article reports a novel subsequent
neoplasm following childhood embryonal
rhabdomyosarcoma, and discusses the
potential contribution of genetic cancer
predisposition to this case as well as the
clinical implications of genetic testing.
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EWING SARCOMA OF THE 9TH RIB
SUBSEQUENT TO PEDIATRIC LEUKEMIA: A
CASE SERIES
Julia Vandenheuvel, Leighton Elliott, Daniel Zinn, Michal Miller, Jacob Troutman

J Pediatr Hematol Oncol; doi: 10.1097/MPH.0000000000002282

ABSTRACT
Ewing sarcoma is an aggressive
malignancy of bone and soft tissue that
accounts for ∼2% of cases of childhood
cancer. It has been rarely reported as a
secondary neoplasm. Data from the
Childhood Cancer Survivor Study has
evaluated secondary sarcomas in 5-year
survivors of childhood cancer. We
report 2 pediatric patients in northeast
Pennsylvania, who developed secondary
Ewing sarcoma of the 9th rib within 5
years of primary childhood leukemia
diagnoses.
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VISUALIZING THE INVISIBLE-THE NEEDS AND
WISHES OF CHILDHOOD CANCER SURVIVORS
FOR DIGITALLY MEDIATED EMOTIONAL PEER
SUPPORT
Stefan Nilsson, Ylva Hård Af Segerstad, Maria Olsson

Curr Oncol; doi: 10.3390/curroncol29020108

ABSTRACT
This study aims to identify the needs
and wishes of childhood cancer longterm survivors for digitally mediated
emotional peer support. Survivors of
childhood cancer (six men, seven
women) aged 19-33, participated in
semi-structured interviews (NovemberDecember 2020). Age of diagnosis
ranged from 1 to 13 years. The interviews
lasted between 45 and 85 min. A
thematic analysis was used to identify
three themes for needs: processing
long-term complications of cancer
treatment, processing psychosocial
health and meeting others who share
similar experiences; and another three
themes reflecting wishes:

digital tools for connecting with people
who had had similar experiences,
different modes of communication and a
safe place with varying degrees of
anonymity. The findings emphasized the
needs and wishes of childhood cancer
survivors to meet others who had had
similar experiences using a digital tool
that offered a secure place, with options
for a variety of communication methods
and levels of anonymity. Peer support
can serve as an important complement
to professional psychosocial support.
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MALE BREAST CANCER AFTER CHILDHOOD
CANCER: SYSTEMATIC REVIEW AND ANALYSES
IN THE PANCARESURFUP COHORT
Yuehan Wang, Raoul C Reulen, Leontien C M Kremer, Florent de Vathaire, Riccardo
Haupt, Lorna Zadravec Zaletel, Francesca Bagnasco, Charlotte Demoor-Goldschmidt,
Willem J van Dorp, Nadia Haddy, Lars Hjorth, Zsuzsanna Jakab, Claudia E Kuehni, Päivi
M Lähteenmäki, Helena J H van der Pal, Carlotta Sacerdote, Roderick Skinner, Monica
Terenziani, Finn Wesenberg, Jeanette F Winther, Flora E van Leeuwen, Mike M
Hawkins, Jop C Teepen, Elvira C van Dalen, Cécile M Ronckers
Eur J Cancer; doi: 10.1016/j.ejca.2022.01.001
BACKGROUND
Breast cancer is a well-recognised late
adverse effect in female childhood
cancer survivors (CCSs), especially after
chest radiotherapy; information on
subsequent male breast cancer (SMBC)
is limited. We summarised the existing
evidence on SMBC after childhood
cancer in a systematic review and
investigated the risk of SMBC among
males in a Pan-European cohort.
METHODS
We searched Medline/PubMed for
cohort studies and case reports/series
that assessed SMBC after childhood
cancer (≤21 years). Furthermore, we
analysed data on SMBC in the
PanCareSurFup cohort, reporting
standardised incidence ratios (SIRs),
absolute excess risks (AERs), and 5- and
10-year survival rates.

RESULTS
The systematic review included 38 of
7080 potentially eligible articles.
Cohort-specific SMBC frequencies were
0-0.40% (31 studies). SMBC occurred
after a follow-up ranging from 24.0 to
42.0 years. Nine case reports/series
described 11 SMBC cases, occurring 11.042.5 years after primary childhood
cancer. In the PanCareSurFup cohort (16
SMBC/37,738 males; 0.04%), we
observed a 22.3-fold increased risk of
SMBC relative to the general male
population (95% CI 12.7-36.2; absolute
excess risk/100,000 person-years: 2.3,
95% CI 1.3-3.7). The five- and ten-year
survival rates after SMBC diagnosis were
60.3% (95% CI 35.6%-85.0%) and 43.0%
(95% CI 16.1%-69.9%), respectively.
Clear evidence of risk factors did not
emerge from these comprehensive
efforts.
CONCLUSIONS
Compared to the general population,
male CCSs have an elevated risk of
developing subsequent breast cancer,
although the absolute risk is low. Health
care providers should be aware of this
rare yet serious late effect; male CCSs
with symptoms potentially related to
SMBC warrant careful examination.
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METABOLIC SYNDROME IN CHILDHOOD
CANCER SURVIVORS: DELTA BMI A RISK
FACTOR IN LOWER-MIDDLE-INCOME
COUNTRIES
Arushi Agarwal, Gauri Kapoor, Sandeep Jain, Payal Malhotra, Anurag Sharma

Support Care Cancer; doi: 10.1007/s00520-022-06910-0

PURPOSE
Metabolic syndrome (MetSyn) is an
important late effect of childhood
cancer. The combination of rising
obesity and high prevalence of undernutrition at diagnosis makes this a
unique population to study in LMIC
(lower middle-income countries).
METHODS
Children ≤ 18 years of age at cancer
diagnosis, in a single center in a LMIC,
who were disease free and had
completed treatment at least 2 years
prior to study were included. MetSyn
was defined using International
Federation for Diabetes criteria for
Asian Indians. Logistic regression
analyses were carried out to evaluate
the influence of various risk factors,
including delta BMI (increase in body
mass index from diagnosis to
evaluation), on MetSyn.

RESULTS
A high prevalence of MetSyn (12.2%),
central obesity (33%), and dyslipidemia
(61.8%) were found in a cohort of 500
Asian Indian childhood cancer survivors
(CCS) at a median follow-up age of 17
years. Multivariable analysis revealed
older age at diagnosis ≥ 10 years, OR 2.9
(1.6-5); longer survival duration ≥ 10
years, OR 2.2 (1.3-3.8); high BMI at
diagnosis, OR 3.2 (1.5-6.9); and large
delta BMI ≥ 50, OR 3.15(1.7-5.9) to be
independent predictors of MetSyn.
Patients who were underweight or
normal at diagnosis with large delta BMI
≥ 50 had very high odds (OR, 12.5, 1.7-92)
of developing MetSyn compared to those
with lower delta BMI.
CONCLUSIONS AND IMPLICATIONS
FOR CANCER SURVIVORS
A high prevalence of MetSyn was
observed in CCS with early age at onset.
Timely screening and early intervention
are proven to be beneficial and delta
BMI could be a useful screening tool for
LMIC.
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EFFECTS OF CHEMOTHERAPY ON THE
CENTRAL NERVOUS SYSTEM. A STUDY OF
PARENTERAL METHOTREXATE IN LONG-TERM
SURVIVORS OF LEUKEMIA AND LYMPHOMA IN
CHILDHOOD

Anna T Meadows, Audrey E. Evans

Cancer 1976; doi: 10.1002/1097-0142(197602)37:2+<1079::aid-cncr2820370815>3.0.co;2-d

ABSTRACT
Twenty-three children surviving more
than 5 years from the diagnosis of
leukemia, lymphoma, or malignant
histiocytosis were evaluated for clinical
evidence of central nervous system
disease. Severe impairment, consisting
of seizures, paraplegia, and dementia
was present in 4, all of whom received
methotrexate (MTX) and other agents
for 2 to 7 years. Brain biopsies in 3 of
these children showed white-matter
gliosis and no evidence of viral or other
infections or leukemic infiltrates. Of the
remaining children 10/19 were found to
have mild clinical or EEG abnormalities.
All had received i.v. MTX with other
drugs for 2-6 years; 5 did not receive
cranial irradiation.

Common to all impaired patients was the
administration of intravenous
methotrexate in relatively high doses
over a prolonged period of time.
Impairment in nervous system function
may present as a spectrum of
deficiencies, with the most severe
resulting in death, or as in the 4 patients
described here, profound dementia and
dependence. Less dramatic changes in
functioning, may, however, result from
various combinations of chemotherapy
and radiation therapy. Methods of
assessing their etiology and impact on
survivors need now to be devised.
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