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UNDER THE SCOPE

             ere we are with a new issue

of Study Scan with the latest

research results in childhood cancer

survivorship.

We have an issue full of publications

and stories about new childhood

cancer research projects initiated in

Germany. 

Thanks to everyone of you whose

research aktivities made it possible

for us to publish Study Scan again.

As you have probably noticed, we

always make a selection of three

publications to mention on the cover

of the magazine. However, this does

not mean that we consider other

research results to be less important.

It is a random selection.
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          ome publications are available as open access.

Neither an institutional login nor a further payment is

required for reading the full text articles.

We mark the publications with this symbol. Just click

or tap on it and you will be redirected to the

magazine's website and be able to read the full text.
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           or survivors of childhood cancer

treated with doxorubicin, dexrazoxane is

cardioprotective for at least 5 years. 

From 49 participating institutions, 195

participants were assessed (51%

dexrazoxane-exposed; cumulative

doxorubicin dose 297 ± 91 mg/m²).

Dexrazoxane administration was

associated with superior left ventricular

fractional shortening and ejection fraction

, and lower myocardial stress per B-type

natriuretic peptide. Dexrazoxane was

associated with a reduced risk of having

lower left ventricular function.

F
DEXRAZOXANE: LONG-TERM HEART FUNCTION 

RESEARCH >

S T U D Y  S C A N

This protective association was primarily

seen in those treated with cumulative

doxorubicin doses ≥ 250 mg/m². Among

young adult-aged survivors of childhood

cancer, dexrazoxane was associated with a

cardioprotective effect nearly 20 years

after initial anthracycline exposure.

Find out more on page 66 or scan the

following qr-code.

Christian Müller

Prof. Dr. med. Thorsten Langer



What annoys me are professionals who
seem to know nothing about risks for
patients. Even today, in my hometown,
unfortunately, not all the doctors are
aware that chemotherapy has late
effects on my body, even after decades.
N O R B E R T  ( C H I L D H O O D  C A N C E R  S U R V I V O R  F R O M  G E R M A N Y ,  D I A G N O S E D
W I T H  O S T E O S A R C O M A  I N  1 9 7 6 )  
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ULTRA-LATE OSTEOSARCOMA
RECURRENCES: AN ANALYSIS OF 17
COOPERATIVE OSTEOSARCOMA STUDY
GROUP PATIENTS WITH A FIRST
RECURRENCE DETECTED MORE THAN 10
YEARS AFTER PRIMARY TUMOR DIAGNOSIS

PURPOSE
Osteosarcoma is a typical malignancy of
childhood and adolescence. Recurrences
usually occur early, but rarely may arise
after decades of remission. Little is
known about these very late events and
we set out to fill this knowledge gap.

METHODS
The database of the Cooperative
Osteosarcoma Study Group (COSS) was
searched for patients with a first
recurrence of a high-grade central
osteosarcoma occurring >10 years after
diagnosis of the primary disease.
Identified patients were analyzed for
demographic, tumor-, and treatment-
related factors as well as outcomes.

RESULTS
Among a total of 1,178 10-year relapse-
free survivors, 17 affected patients were
identified. Only five of these had a
documented good response to initial
chemotherapy. No presenting factor was
identified to predict these very late
events. Prognosis was generally very
poor despite intensive multimodal
therapy. Inoperability of the recurrences
seems to have constituted a major
limiting factor.

CONCLUSION
Osteosarcoma patients should be
followed for potential recurrences for
well >10 years from initial diagnosis.
Only through such an extended truly
long-term follow-up and a structured
transition of young patients can these
be detected while they are still operable
and, hence, potentially curable.

Stefanie Hecker-Nolting, Leo Kager, Thomas Kühne, Daniel Baumhoer, Claudia
Blattmann, Godehard Friedel, Thekla von Kalle, Mathias Kevric, Regine Mayer-
Steinacker, Rudolf Schwarz, Benjamin Sorg, Thomas Wirth, Stefan S Bielack

J Adolesc Young Adult Oncol; doi: 10.1089/jayao.2021.0221

http://dx.doi.org/10.1089/jayao.2021.0221
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SEX DIFFERENCES IN DEPRESSION FOR
CHILDHOOD CANCER SURVIVORS

OBJECTIVE
This study examines the differential
association between sex and depression,
and the possible mediating pathways.

METHODS
We analysed survey data from 296 (age
7-17.1 years) cancer survivors from three
centres affiliated with Beijing Children's
Hospital. Linear regression analysis was
used to assess the association between
sex and depression. Quantile regression
analysis was used to estimate the
regression coefficients (β) and 95%
confidence intervals for sex in
depression at different quantiles.
Mediation analysis with multiple
mediators was used to explore the
effects of sex on depression.

RESULTS
Using linear regression, we found that
the age ranged from 8.7 to 10.4 years and
the regression coefficient of sex on
depression was significant (β =-2.75,
P=0.03). Quantile regression results
showed a significant negative
association between sex and depression
in the 0.30-0.75 quantiles. Mediation
analysis revealed that boys were 1.545
times more depressed than girls, with
family resilience, self-perceived burden,
and behavioural problems explaining
approximately 16.79%, 21.57%, and
43.94% of the sex difference,
respectively. The combined effect of
family functioning, resilience, social
support, self-perceived burden, and
behavioural problems might explain the
89.17% sex difference.

CONCLUSION
Clinicians should consider sex effects
when assessing depression in childhood
cancer survivors and target sex-specific
interventions for further treatment.

Yafeng Zhang, Zhe Li, Chunli Wang, Linqi Zhang, Shufang Guo, Jia Lin, Chongchen
Zhou, Zhong Zhang, Shan Huo, Lihua Fan, Xin Ni

Psychooncology; doi: 10.1002/pon.6077

http://dx.doi.org/10.1002/pon.6077
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ABSTRACT
This study investigates the resources
used by childhood cancer survivors
(CCS) to learn about their cancer
histories and evaluates if CCS feel these
resources prepare them to manage their
health needs as young adults. Young
adult participants (aged 18-30 years)
were diagnosed with cancer at ≤ 10
years and recruited by word of mouth
and from social media and/or non-profit
organizations and completed semi-
structured interviews. A descriptive
thematic analysis guided by an
essentialist/realist paradigm combined
inductive and deductive approaches to
identify key themes. Fourteen
participants were interviewed, and six
key themes were identified: (1) CCS are
aware of general cancer history (age at
diagnosis, treating hospital, cancer
type), 

(2) CCS are unaware of treatment
regimen (medications and duration), (3)
CCS want to learn more about their
treatment regimens and (4) potential
late effects of treatment, (5) CCS use
diverse resources to learn about their
cancer histories and potential late
effects, and (6) survivors' interests to
learn about their cancer histories
change over time. Limited knowledge of
their cancer treatments leaves some
CCS unprepared to manage their health
needs as young adults or to address
potential risk of late effects. CCS
recognize their limited knowledge, but
the resources available to them fall
short of their information needs.
Identifying the shortcomings of
resources used by CCS provides
evidence for how resources need to be
improved to meet survivors' cancer
education needs.

J Cancer Educ; doi: 10.1007/s13187-022-02240-1

PERSPECTIVES OF CHILDHOOD CANCER
SURVIVORS AS YOUNG ADULTS: A
QUALITATIVE STUDY OF ILLNESS EDUCATION
RESOURCES AND UNMET INFORMATION NEEDS

Elle Billman, Stephanie M Smith, S Lochlann Jain

http://dx.doi.org/10.1007/s13187-022-02240-1
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DOES CHILDHOOD CHEMOTHERAPY AFFECT
MANDIBULAR BONE STRUCTURES IN A
LIFETIME?

BACKGROUND
Chemotherapy, one of the most
important treatment modalities for
treating childhood cancers, is a major
cause of bone loss in patients and
survivors.

OBJECTIVES
This study aimed to evaluate mandibular
bone structures in childhood cancer
survivors (CCSs) by means of fractal
dimension (FD) analysis and the Klemetti
index (KI), and to compare them with
regard to the control group.

MATERIAL AND METHODS
In this retrospective study, the
panoramic radiographs of 49 CCSs were
included as the study group and the
panoramic radiographs of 49 cancer-
free volunteers were included as the
control group. Based on the panoramic
radiographs, FD and KI were
determined.

RESULTS
No significant differences were observed
between the study and control groups in
terms of mean FD values for regions of
interest (ROIs) ROI_1, ROI_2 and ROI_3
(p = 0.750, p = 0.490 and p = 0.910,
respectively). The mean FD values for
ROI_1 for the study and control groups
were 1.08 ±0.18 and 1.07 ±0.14,
respectively. The mean FD values for
ROI_2 for the study and control groups
were 1.11 ±0.13 and 1.09 ±0.13,
respectively. The mean FD values for
ROI_3 for the study and control groups
were 1.15 ±0.14 and 1.15 ±0.15,
respectively. Statistically significant
differences between the study and
control groups were noted only in the
distribution of the KI categories (p =
0.015).

CONCLUSIONS
Childhood chemotherapy may affect
mandibular bone structures during a
lifetime. The Klemetti index should be
considered a useful clinical diagnostic
tool for the examination of mandibular
bone structures.

Hatice Cansu Kış, Aykağan Coşgunarslan, Ebru Delikan, Seçkin Aksu

Dent Med Probl; doi: 10.17219/dmp/146752

http://dx.doi.org/10.17219/dmp/146752
http://dx.doi.org/10.17219/dmp/146752
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PARENTAL PERSPECTIVES ON HEALTH CARE
TRANSITION IN ADOLESCENT AND YOUNG
ADULT SURVIVORS OF PEDIATRIC CANCER

Nele Loecher, Jennifer T Tran, Kristin Kosyluk

J Adolesc Young Adult Oncol; doi: 10.1089/jayao.2022.0097

ABSTRACT
The health care transition (HCT) from
pediatric to adult care is pivotal for
childhood cancer survivors (CCS) and
their parents. However, there is little
research examining parental needs
during HCT, despite this being a key
predictor of successful HCT. The goal of
this study was to investigate the needs
of parents of CCS during HCT. Using an
integrative review of the literature
structured around the social-ecological
model (SEM) of CCS transition readiness
yielded 454 articles, including three
hand-searched articles. Six articles were
included in the final analysis. Data were
extracted into nine factors derived from
SEM. Articles were published within the
last decade, largely qualitative, and
mainly examined parents and CCS
together.

 Parents most frequently mentioned
relationships with their practitioner and
CCS as contributing to HCT readiness,
while abstract factors, such as goal-
setting and expectations around HCT,
were not mentioned. Our results are
limited by the dearth of research on this
topic, the homogeneity of samples, and
joint presentation of CCS and parent
data. Nonetheless, our results indicate
that parents do not weigh all aspects of
SEM equally, with macrolevel barriers,
such as sociodemographic factors being
viewed as less salient for HCT readiness.
Parents mostly focused on interpersonal
factors, such as their relationships with
practitioners and CCS, indicating that
practitioners should emphasize these in
preparing parents for HCT.

http://dx.doi.org/10.1089/jayao.2022.0097
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EDUCATIONAL PATHWAYS OF CHILDHOOD
CANCER SURVIVORS-A PARENTAL COHORT

PURPOSE
Using the International Standard
Classification of Education (ISCED), we
examined the educational and vocational
pathways of two comparable, parental
cohorts: childhood cancer survivors (CCS)
and their siblings. Both cohorts had
previously entered parenthood. The aim of
the study was to elucidate whether
childhood cancer and treatment affect the
educational pathways chosen by parents
who are former patients.

METHODS
We analysed data that was collected from
childhood cancer survivors and their siblings
regarding their offspring's health within the
FeCt Multicentre Offspring Study
(conducted 2013-2016). We evaluated and
compared the professional pathways of (i) all
participating survivors and all participating
siblings and those of (ii) survivors and their
biological siblings.

RESULTS
Overall information on parental gender, age,
and education were available from 1077
survivors and 246 siblings (group (i)). The
majority of participants were female with a
mean age of 35.2 (survivor) and 37.9 (sibling)
years at time of survey. For subgroup (ii),
analysis information was available on 191
survivors and 210 siblings.

Fathers achieved university degrees
significantly more often than mothers (p =
0.003 (i), p < 0.001 (ii)). The distribution of
professional education was not significantly
different between cancer survivors and
siblings in either cohort (i) or (ii).

CONCLUSIONS
Regarding our research on the educational
and vocational trajectory of CCS, patients
can be reassured that family planning and
vocational education are well compatible.
Inequalities regarding gender-specific
educational pathways remain to be
addressed.

IMPLICATIONS FOR CANCER SURVIVORS
CCS should monitor their fertility status
regularly and, if necessary, cryopreserve
germ cells or tissue in order to optimize
their family planning. Educational
opportunities should be pursued as desired
and with confidence. Local as well as
European aftercare programs can assist with
family planning and education.

S Michael, A Borgmann-Staudt, G Sommerhäuser, K Kepakova, S Klco-Brosius, J
Kruseova, E Nagele, A Panasiuk, J Vetsch, M Balcerek

J Cancer Surviv; doi: 10.1007/s11764-022-01303-y

http://dx.doi.org/10.1007/s11764-022-01303-y
http://dx.doi.org/10.1007/s11764-022-01303-y
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INFLAMMATORY BIOMARKERS AFTER AN
EXERCISE INTERVENTION IN CHILDHOOD
ACUTE LYMPHOBLASTIC LEUKEMIA
SURVIVORS
Tuomas Lähteenmäki Taalas, Liisa Järvelä, Harri Niinikoski, Anu Huurre, Arja Harila-
Saari

EJHaem; doi: 10.1002/jha2.588

ABSTRACT
Cancer survivors show increased risk for
non-communicable diseases and chronic
low-grade inflammation characterizes
the development of such diseases. We
investigated inflammatory plasma
protein profiles of survivors of
childhood acute lymphoblastic leukemia
(ALL) in comparison to healthy controls
and after an intervention with a home-
based exercise program. Survivors of
childhood ALL aged 16-30 years (n = 21)
with a median age at diagnosis 4.9 (1.6-
12.9) years and a median time of 15.9
years from diagnosis, and sex- and age-
matched healthy controls (n = 21) were
studied. Stored plasma samples were
analyzed with Olink's 92-protein-wide
Inflammation panel in 21 ALL long-term
survivors at baseline, after a previous
16-week home-based exercise
intervention (n = 17) and in 21 age- and
sex-matched controls at baseline.
Protein expression levels were
compared between the groups.
Inflammatory protein levels did not
differ between the survivors and
controls at baseline. 

Significantly reduced levels after the
intervention were found in 11 proteins
related to either vascular inflammation,
insulin resistance, or both: tumor
necrosis factor superfamily member 14
(TNFSF14), oncostatin M (OSM),
monocyte chemoattractant protein 1
(MCP-1), MCP-2, fibroblast growth
factor 21 (FGF-21), chemokine (C-C
motif) ligand 4 (CCL4), transforming
growth factor alpha (TGF-α), tumor
necrosis factor-related apoptosis-
inducing ligand 10 (TRAIL), adenosine
deaminase (ADA), chemokine (C-X-C
motif) ligand 6 (CXCL6), and latency-
associated peptide transforming growth
factor beta 1 (LAP TGF-β1). The ALL
survivors were not significantly more
affected by inflammation than controls
at baseline. The survivors' 16-week
exercise intervention led to significant
reduction in inflammatory protein
levels. Physical exercise should be
promoted for survivors of childhood
cancer.

http://dx.doi.org/10.1002/jha2.588
http://dx.doi.org/10.1002/jha2.588
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GERMLINE GENETIC AND TREATMENT-
RELATED RISK FACTORS FOR DIABETES
MELLITUS IN SURVIVORS OF CHILDHOOD
CANCER: A REPORT FROM THE CHILDHOOD
CANCER SURVIVOR STUDY AND ST JUDE
LIFETIME COHORTS

PURPOSE
To characterize germline genetic risk factors
of diabetes mellitus among long-term
survivors of childhood cancer.

METHODS
Adult survivors of childhood cancer from the
Childhood Cancer Survivor Study (CCSS)
Original Cohort (n = 5,083; 383 with
diabetes) were used to conduct a discovery
genome-wide association study. Replication
was performed using the CCSS Expansion (n
= 2,588; 40 with diabetes) and the St Jude
Lifetime (SJLIFE; n = 3,351; 208 with
diabetes) cohorts. Risk prediction models,
stratified on exposure to abdominal
radiation, were calculated using logistic
regression including attained age, sex and
body mass index, diagnosis, alkylating
chemotherapy, age at cancer diagnosis, and
a polygenic risk score (PRS) on the basis of
395 diabetes variants from the general
population. Area under the receiver
operating characteristic curve (AUC) was
calculated for models on the basis of
traditional risk factors, clinical risk factors,
and PRS.

RESULTS
There was a genome-wide significant
association of rs55849673-A with diabetes
among survivors (odds ratio, 2.9; 95% CI, 2.0
to 4.2; P = 3.7 × 10⁻⁸), which is related to
expression of ERCC6L2 in the Genotype-
Tissue Expression project. The association of
rs55849673-A was observed largely among
survivors not exposed to abdominal
radiation (odds ratio = 3.5, P = 1.1 × 10⁻⁷) and
the frequency of rs55849673-A was
consistently higher among diabetic survivors
in the CCSS Expansion and SJLIFE cohorts.
Risk prediction models including traditional
diabetes risk factors, clinical risk factors and
PRS had an optimism-corrected AUC of
0.801, with an AUC of 0.751 in survivors
treated with abdominal radiation versus
0.813 in survivors who did not receive
abdominal radiation.

CONCLUSION
There is evidence for a novel locus of
diabetes among survivors not exposed to
abdominal radiation. Further refinement and
validation of clinic-based risk prediction
models for diabetes among long-term
survivors of childhood cancer is warranted.

Melissa A Richard, Sogol Mostoufi-Moab, Nisha Rathore, Jessica Baedke, Austin L
Brown, Stephen J Chanock, Danielle N Friedman, M Monica Gramatges, Rebecca M
Howell, Kala Y Kamdar, Wendy M Leisenring, Lillian R Meacham, Lindsay M Morton,
Kevin Oeffinger, Leslie L Robison, Yadav Sapkota, Charles A Sklar, Gregory T
Armstrong, Smita Bhatia, Philip J Lupo

JCO Precis Oncol; doi: 10.1007/s11764-022-01303-y

http://dx.doi.org/10.1007/s11764-022-01303-y
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OSTEOSARCOMA

Hannah C Beird, Stefan S Bielack, Adrianne M Flanagan, Jonathan Gill, Dominique
Heymann, Katherine A Janeway, J Andrew Livingston, Ryan D Roberts, Sandra J
Strauss, Richard Gorlick

Nat Rev Dis Primers; doi: 10.1038/s41572-022-00409-y

ABSTRACT
Osteosarcoma is the most common
primary malignant tumour of the bone.
Osteosarcoma incidence is bimodal,
peaking at 18 and 60 years of age, and is
slightly more common in males. The key
pathophysiological mechanism involves
several possible genetic drivers of
disease linked to bone formation,
causing malignant progression and
metastasis. While there have been
significant improvements in the
outcome of patients with localized
disease, with event-free survival
outcomes exceeding 60%, in patients
with metastatic disease, event-free
survival outcomes remain poor at less
than 30%. The suspicion of
osteosarcoma based on radiographs still
requires pathological evaluation of a
bone biopsy specimen for definitive
diagnosis and CT imaging of the chest
should be performed to identify lung
nodules. 

So far, population-based screening and
surveillance strategies have not been
implemented due to the rarity of
osteosarcoma and the lack of reliable
markers. Current screening focuses only
on groups at high risk such as patients
with genetic cancer predisposition
syndromes. Management of
osteosarcoma requires a
multidisciplinary team of paediatric and
medical oncologists, orthopaedic and
general surgeons, pathologists,
radiologists and specialist nurses.
Survivors of osteosarcoma require
specialized medical follow-up, as
curative treatment consisting of
chemotherapy and surgery has long-
term adverse effects, which also affect
the quality of life of patients. The
development of osteosarcoma model
systems and related research as well as
the evaluation of new treatment
approaches are ongoing to improve
disease outcomes, especially for patients
with metastases.

http://dx.doi.org/10.1038/s41572-022-00409-y
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POSTTRAUMATIC GROWTH AFTER
CHILDHOOD CANCER: PSYCHOMETRIC
EVALUATION OF A FIVE-ITEM SHORT FORM
AND ASSOCIATIONS WITH MENTAL HEALTH

OBJECTIVE
Research has described positive
psychological outcomes after severe illness,
including posttraumatic growth. The aim of
the present research was to evaluate a short
scale assessing posttraumatic growth within
a sample of cancer survivors to provide an
efficient instrument for research and care
settings.

METHODS
Using data of a registry-based sample of N =
633 childhood cancer survivors (CCS) more
than 25 years after diagnosis, we conducted
an investigation of a five-item short form of
the established Posttraumatic Growth
Inventory (PTGI), the PPR-5 (PPR stands for
"Posttraumatische Persönliche Reifung", the
German expression for posttraumatic
growth). We performed a confirmatory
factor analysis, tested the PPR-5's internal
consistency, and investigated associations
with cancer-related, sociodemographic, and
mental health variables (assessed using
psychometrically tested screening
instruments) using group comparisons and
correlation analyses within a cross-sectional
design.

RESULTS
Findings supported a unidimensional
structure of the PPR-5. It also showed good
reliability (ω = 0.81). CCS especially
endorsed Relating to others and Personal
strength. The PPR-5's sum score was
negatively associated with current
depression, anxiety, and sleep disorder
symptoms, intake of antidepressants, and
lifetime diagnoses of depression and anxiety
disorders. It showed positive associations
with resilient coping, higher age at
diagnosis, partnership, and parenthood.

CONCLUSION
The PPR-5 allows for a brief assessment of
posttraumatic growth. As it indicates
aspects that support positive psychological
adaptation to life as a (cancer) survivor, it
could inform research and practice (e.g., as a
screening measure, or in
psychotherapy/counseling settings).

Mareike Ernst, Antonia M Werner, Elmar Brähler, Philipp S Wild, Jörg Faber, Hiltrud
Merzenich, Manfred E Beutel

J Psychosom Res; doi: 10.1016/j.jpsychores.2022.111099

http://dx.doi.org/10.1016/j.jpsychores.2022.111099


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

SEVERE, LIFE-THREATENING, AND FATAL
CHRONIC HEALTH CONDITIONS AFTER
ALLOGENEIC BLOOD OR MARROW
TRANSPLANTATION IN CHILDHOOD

BACKGROUND
A comprehensive assessment of morbidity
after allogeneic bone marrow
transplantation (BMT) performed in
childhood remains understudied.

METHODS
Seven hundred eighty-nine allogeneic BMT
recipients who had survived ≥2 years after
BMT performed between 1974 and 2014 at
age <22 years and 690 siblings completed a
255-item survey self-reporting
sociodemographics and chronic health
conditions. A severity score (grade 3
[severe], 4 [life-threatening], or 5 [fatal])
was assigned to the conditions using
Common Terminology Criteria for Adverse
Events, version 5.0. For the BMT cohort, the
cumulative incidence of chronic health
conditions was calculated as a function of
time from BMT. Proportional subdistribution
hazards models were used to determine
predictors of grade 3-5 conditions. Logistic
regression was used to estimate the risk of
grade 3-4 conditions in BMT recipients who
were alive at the time of this study
compared with siblings.

RESULTS
The median age at transplantation was 11.3
years (range, 0.4-22.0 years), and the median
length of follow-up was 11.7 years (range,
2.0-45.3 years). The most prevalent primary
diagnoses were acute lymphoblastic
leukemia (30.7%), and acute myeloid
leukemia/myelodysplastic syndrome
(26.9%). At age 35 years, the cumulative
incidence of a grade 3-4 condition was
53.8% (95% CI, 46.7%-60.3%). The adjusted
odds ratio of a grade 3-4 condition was 15.1
in survivors (95% CI, 9.5-24.0) compared
with siblings. The risk of a grade 3-5
condition increased with age at BMT (hazard
ratio [HR], 1.03; 95% CI, 1.01-1.05) and was
higher among females (HR, 1.27; 95% CI,
1.02-1.59), patients who received total body
irradiation (HR, 1.71; 95% CI, 1.27-2.31), and
those reporting chronic graft-versus-host
disease (HR, 1.38; 95% CI, 1.09-1.74).

CONCLUSIONS
Two-year survivors of allogeneic BMT in
childhood have an increased risk of grade 3-
4 chronic health conditions compared with
siblings, suggesting the need for long-term
follow-up.

Anna Sällfors Holmqvist, Yanjun Chen, Lindsey Hageman, Wendy Landier, Jessica Wu,
Liton F Francisco, Elizabeth Schlichting Ross, Nora A Balas, Alysia Bosworth, Hok
Sreng Te, Frederick D Goldman, Joseph Rosenthal, F Lennie Wong, Daniel J Weisdorf,
Saro H Armenian, Smita Bhatia

Cancer; doi: 10.1002/cncr.34575

http://dx.doi.org/10.1002/cncr.34575
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MITIGATING, MONITORING, AND MANAGING
LONG-TERM CHEMOTHERAPY- AND
RADIATION-INDUCED CARDIAC TOXICITY
Wendy Bottinor, Eric J Chow

Hematology Am Soc Hematol Educ Program; doi: 10.1182/hematology.2022000342

ABSTRACT
Osteosarcoma is the most common
primary malignant tumour of the bone.
Osteosarcoma incidence is bimodal,
peaking at 18 and 60 years of age, and is
slightly more common in males. The key
pathophysiological mechanism involves
several possible genetic drivers of
disease linked to bone formation,
causing malignant progression and
metastasis. While there have been
significant improvements in the
outcome of patients with localized
disease, with event-free survival
outcomes exceeding 60%, in patients
with metastatic disease, event-free
survival outcomes remain poor at less
than 30%. The suspicion of
osteosarcoma based on radiographs still
requires pathological evaluation of a
bone biopsy specimen for definitive
diagnosis and CT imaging of the chest
should be performed to identify lung
nodules. 

So far, population-based screening and
surveillance strategies have not been
implemented due to the rarity of
osteosarcoma and the lack of reliable
markers. Current screening focuses only
on groups at high risk such as patients
with genetic cancer predisposition
syndromes. Management of
osteosarcoma requires a
multidisciplinary team of paediatric and
medical oncologists, orthopaedic and
general surgeons, pathologists,
radiologists and specialist nurses.
Survivors of osteosarcoma require
specialized medical follow-up, as
curative treatment consisting of
chemotherapy and surgery has long-
term adverse effects, which also affect
the quality of life of patients. The
development of osteosarcoma model
systems and related research as well as
the evaluation of new treatment
approaches are ongoing to improve
disease outcomes, especially for patients
with metastases.

http://dx.doi.org/10.1182/hematology.2022000342
http://dx.doi.org/10.1182/hematology.2022000342
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GERMLINE RISK FACTORS FOR SECOND
MALIGNANT NEOPLASMS AFTER TREATMENT
FOR PEDIATRIC HEMATOLOGIC
MALIGNANCIES
Bhatia S

Hematology Am Soc Hematol Educ Program; doi: 10.1182/hematology.2022000399

ABSTRACT
Survivors of childhood hematologic
malignancies are at a substantially
higher risk of developing subsequent
neoplasms (SNs) when compared with
the general population. SNs commonly
observed in this population include basal
cell carcinoma, brain tumors, thyroid
cancer, breast cancer, bone tumors, and
sarcoma. Radiation is the primary
therapeutic exposure associated with
the development of these SNs. There is
emerging evidence of an association
between chemotherapeutic exposures
(alkylating agents/anthracyclines) and
the development of SNs. 

Despite a strong dose-dependent
association between therapeutic
exposures and SN risk, there is
significant interindividual variability in
the risk for SNs for any given dose of
therapeutic exposure. This
interindividual variability in risk
suggests the role of genetic
susceptibility. This article describes the
clinical and molecular epidemiology of
SNs commonly observed in survivors of
childhood hematologic malignancies and
also highlights some of the work
focusing on the development of risk
prediction models to facilitate targeted
interventions.

http://dx.doi.org/10.1182/hematology.2022000399
http://dx.doi.org/10.1182/hematology.2022000399
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PREVALENCE AND CORRELATES OF SKIN
EXAMINATION AMONG ETHNICALLY DIVERSE
YOUNG ADULT SURVIVORS OF CHILDHOOD
CANCER

BACKGROUND
Skin cancer is the most common
secondary malignancy among young
adult childhood cancer survivors (YA-
CCS). Skin examination to detect skin
cancer early (including melanoma as
well as basal or squamous cell skin
cancers), both physician-based (PSE)
and self-skin exam (SSE), is
recommended, particularly for
radiotherapy-exposed YA-CCS who are
at high risk of developing skin cancer.

METHODS
Awareness and prevalence of skin
examination and demographic, clinical,
and healthcare correlates were
examined in a population-based sample
of YA-CCS with diverse cancer types
excluding melanoma. Descriptive
frequencies and logistic regression
models were conducted using sample
weights to correct for non-response
bias with PSE, SSE and adherence to
both as outcomes.

RESULTS
The sample comprised 1064 participants
with 53% Latino. Eight percent of
participants were aware of the need for
skin examination; 9% reported receipt of
PSE within past 2 years; 35% reported
regular SSE; and 6% were adherent to
both. Among the radiotherapy-treated,
10% were aware of the need for skin
examination, 10% reported recent PSE;
38% reported regular SSE; and 8% were
adherent to both. Healthcare and
clinical factors including healthcare
self-efficacy, engagement in cancer-
related follow-up care, greater
treatment intensity and greater number
of treatment-related late effects were
positively associated with PSE and SSE.
Latino YA-CCS were less likely to engage
in PSE and SSE.

CONCLUSIONS
Adherence to recommended screening
for skin cancer was low in this at-risk
population, notably for YA-CCS exposed
to radiotherapy. The development of
effective strategies to expand skin
cancer screening is needed in this at-
risk population.

Kimberly A Miller, Angela A Li, Katherine Y Wojcik, Julia Stal, Myles G Cockburn, Gino
K In, David R Freyer, Ann S Hamilton, Joel E Milam

Cancer Med; doi: 10.1002/cam4.5520
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ADVERSE CHILDHOOD EXPERIENCES AND
RESILIENCE IN CHILDHOOD AND
ADOLESCENT AND YOUNG ADULT CANCER
PATIENTS

Lindsay F. Schwartz, Marcia M. Tan, Julie S. McCrae, Tiffany Burkhardt, Kirsten K.
Ness, Tara O. Henderson

Pediatr Blood Cancer; doi: 10.1002/pbc.30141

ABSTRACT
Childhood and adolescent and young
adult (AYA) cancer survivors experience
poor health outcomes in adulthood.
Adverse childhood experiences (ACEs)
also portend poor health outcomes for
the general population. Resilience can
mitigate effects of ACEs. We examined
the feasibility of assessing ACEs and
resilience in childhood and AYA cancer
patients. We also described occurrences
of ACEs, resilience, and poor health
outcomes. 

Of 52 participants, most rated their
study experience favorably, with privacy
in answering sensitive questions. Half
reported ACEs, and those with ACEs had
lower resilience; X² (3, N = 52) = 9.4, p =
.02. Further investigations of ACEs and
resilience in larger cohorts are
warranted to delineate associations with
long-term health outcomes.

http://dx.doi.org/10.1002/pbc.30141
http://dx.doi.org/10.1002/pbc.30141
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THE IMPACT OF VINCRISTINE ON
TESTICULAR DEVELOPMENT AND FUNCTION
IN CHILDHOOD CANCER

BACKGROUND
Increasing childhood cancer survival rates in
recent decades have led to an increased
focus on fertility as a long-term
complication of cancer treatment. Male
childhood cancer survivors often face
compromised testicular function as a late
effect of chemotherapy exposure, with no
well-established options to prevent such
damage and subsequent infertility. Despite
vincristine being considered to be
associated with low-gonadotoxic potential,
in prepubertal rodents, it was recently
shown to result in morphological alterations
of the testis and in severely impaired
fertility.

OBJECTIVE AND RATIONALE
This systematic review aimed to evaluate the
effects of vincristine-containing regimens
on human prepubertal testis with reference
to testicular function and fertility in
adulthood.

SEARCH METHODS
The systematic search of the literature was
conducted according to PRISMA guidelines,
and the study was registered with
PROSPERO. PubMed and Scopus were
searched for articles published in English
between 01 January 1900 and 05 March 2021,
with the search including 'chemotherapy',
'vincristine', 'prepubertal', 'testis',
'spermatogenesis' and related terms.
Abstracts and full-text articles were
screened and selected for, providing they
met the inclusion criteria (≤12 years at
treatment, exposure to vincristine-
containing regimens and long-term fertility
outcomes). Additional studies were
identified via bibliography screening. Bias
evaluation across included studies was
conducted using the ROBINS-I tool,
subdivided into assessment for confounding,
participant selection, intervention
classification, missing data, outcome
measurements and selection of reported
results.

TO BE CONTINUED ON NEXT PAGE

Ioanna Clark, Mark F H Brougham, Norah Spears, Rod T Mitchell
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OUTCOMES
Our initial search identified 288 articles of
which 24 (8%; n = 7134 males) met all
inclusion criteria. Control groups were
included for 9/24 (38%) studies and 4/24
(17%) studies provided sub-analysis of the
relative gonadotoxicity of vincristine-based
agents. Primary outcome measures were:
fertility and parenthood; semen analysis
(World Health Organization criteria); and
hormonal function and testicular volume.
For the studies that performed vincristine
sub-analysis, none reported negative
associations with vincristine for the
potential of siring a pregnancy, including the
largest (n = 6224; hazard ratio = 0.56)
controlled study. For semen analysis, no
significant difference versus healthy
controls was illustrated for mitotic
inhibitors (including vincristine) following
sub-analysis in one study (n = 143). For
hormone analysis, a single study did not find
significant impacts on spermatogenesis
attributed to vincristine based on levels of
FSH and semen analysis, which meant that
its administration was unlikely to be
responsible for the diminished testicular
reserve; however, most of the studies were
based on low numbers of patients receiving
vincristine-containing chemotherapy.
Analysis of bias demonstrated that studies
which included vincristine exposure sub-
analysis had a lower risk of bias when
compared with cohorts which did not.

WIDER IMPLICATIONS
In contrast to recent findings in rodent
studies, the limited number of clinical
studies do not indicate gonadotoxic effects
of vincristine following prepubertal
exposure. However, given the relative lack of
data from studies with vincristine sub-
analysis, experimental studies involving
vincristine exposure using human testicular
tissues are warranted. Results from such
studies could better inform paediatric
cancer patients about their future fertility
and eligibility for fertility preservation
before initiation of treatment.

CONTINUED FROM PREVIOUS PAGE
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SECONDARY MALIGNANCIES AFTER EWING
SARCOMA-EPIDEMIOLOGICAL AND CLINICAL
ANALYSIS OF AN INTERNATIONAL TRIAL
REGISTRY

Isabelle Kaiser, Katja Kauertz, Stefan K Zöllner, Wolfgang Hartmann, Thorsten Langer,
Heribert Jürgens, Andreas Ranft, Uta Dirksen

Cancers (Basel); doi: 10.3390/cancers14235920

ABSTRACT
Ewing sarcoma (EwS) represents highly
aggressive bone and soft tissue tumors
that require intensive treatment by
multi-chemotherapy, surgery and/or
radiotherapy. While therapeutic
regimens have increased survival rates,
EwS survivors face long-term sequelae
that include secondary malignant
neoplasms (SMNs). Consequently, more
knowledge about EwS patients who
develop SMNs is needed to identify
high-risk patients and adjust follow-up
strategies. We retrospectively analyzed
data from 4518 EwS patients treated in
five consecutive EwS trials from the
Cooperative Ewing Sarcoma Study
(CESS) group. Ninety-six patients
developed SMNs after primary EwS,
including 53 (55.2%) with solid tumors.
The latency period between EwS and the
first SMN was significantly longer for
the development of solid SMNs (median:
8.4 years) than for hematologic SMNs
(median: 2.4 years) (p < 0.001). 

The cumulative incidence (CI) of SMNs
in general increased over time from 0.04
at 10 years to 0.14 at 30 years; notably,
the specific CI for hematologic SMNs
remained stable over the different
decades, whereas for solid SMNs it
gradually increased over time and was
higher for metastatic patients than in
localized EwS patients (20 years: 0.14 vs.
0.06; p < 0.01). The clinical
characteristics of primary EwS did not
differ between patients with or without
SMNs. All EwS patients received multi-
chemotherapy with adjuvant
radiotherapy in 77 of 96 (80.2%)
patients, and the use of radiation doses
≥ 60 Gy correlated with the occurrence
of SMNs. The survival rate after SMNs
was 0.49, with a significantly better
outcome for solid SMNs compared with
hematologic SMNs (3 years: 0.70 vs. 0.24,
respectively; p < 0.001). The occurrence
of SMNs after EwS remains a rare event
but requires a structured follow-up
system because it is associated with
high morbidity and mortality.

http://dx.doi.org/10.3390/cancers14235920
http://dx.doi.org/10.3390/cancers14235920
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EWING SARCOMA AS SECONDARY
MALIGNANT NEOPLASM-EPIDEMIOLOGICAL
AND CLINICAL ANALYSIS OF AN
INTERNATIONAL TRIAL REGISTRY

Stefan K Zöllner, Katja L Kauertz, Isabelle Kaiser, Maximilian Kerkhoff, Christiane
Schaefer, Madita Tassius, Susanne Jabar, Heribert Jürgens, Ruth Ladenstein, Thomas
Kühne, Lianne M Haveman, Michael Paulussen, Andreas Ranft, Uta Dirksen

Cancers (Basel); doi: 10.3390/cancers14235935

ABSTRACT
Ewing sarcoma (EwS) is the second most
common bone and soft tissue tumor,
affecting primarily adolescents and
young adults. Patients with secondary
EwS are excluded from risk stratification
in several studies and therefore do not
benefit from new therapies. More
knowledge about patients with EwS as
secondary malignant neoplasms (SMN) is
needed to identify at-risk patients and
adapt follow-up strategies.
Epidemiology, clinical characteristics,
and survival analyses of EwS as SMN
were analyzed in 3844 patients treated
in the last three consecutive
international EwS trials, EICESS 92,
Euro-E.W.I.N.G. 99, and EWING 2008.
Forty-two cases of EwS as SMN
(approximately 1.1% of all patients) were
reported, preceded by a heterogeneous
group of malignancies, mainly acute
lymphoblastic leukemias (n = 7) and
lymphomas (n = 7). 

Three cases of EwS as SMN occurred in
the presumed radiation field of the
primary tumor. The median age at
diagnosis of EwS as SMN was 19.4 years
(range, 5.9-72) compared with 10.8 years
(range, 0.9-51.2) for primary EwS. The
median interval between first
malignancy and EwS diagnosis was 7.4
years. The 3-year overall survival
(OS)/event-free survival (EFS) was 0.69
(SE = 0.09)/0.53 (SE = 0.10) for localized
patients and 0.36 (SE = 0.13)/0.29 (SE =
0.12) for metastatic patients (OS: p =
0.02; EFS: p = 0.03). Survival in patients
with EwS as SMN did not differ between
hematologic or solid primary
malignancies. EwS as SMN is rare;
however, survival is similar to that of
primary EwS, and its risk-adjusted
treatment should be curative, especially
in localized patients.

http://dx.doi.org/10.3390/cancers14235935
http://dx.doi.org/10.3390/cancers14235935
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RECONSIDERING CHILDREN'S ILLNESS
UNCERTAINTY AND MANAGEMENT
EXPERIENCES WITH FEMALE JAPANESE
CANCER SURVIVORS

Yu Ishii, Toshihiko Endo

Front Psychol; doi: 10.3389/fpsyg.2022.1006267

ABSTRACT
The aim of this study is to examine the
illness uncertainties (IU) that children
experience and the ways they manage
them in order to construct a long-term,
comprehensive developmental care for
children with illness. Semi-structured,
in-person interviews were conducted
with six Japanese female adolescent
cancer survivors, all recruited from the
same hospital in Tokyo, Japan. Using
directed content analysis, all
transcriptions that fell under the
definition "the person is unable to
construct the meaning of an illness
related event of her/his self or another,
and is aware of the state" were coded
with the codes defined from the data,
which were then cross-referenced with
the existing literature. 

The results indicated new aspects of
children's IU; uncertainties regarding
hospitalization and the necessity to
distinguish and examine IU with and
without answers. In terms of IU
management, we discuss the informative
value "role models," and depict how
uncertainty acceptance may be a new
form of solution.

http://dx.doi.org/10.3389/fpsyg.2022.1006267
http://dx.doi.org/10.3389/fpsyg.2022.1006267
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GENOME-WIDE ASSOCIATION STUDY
IDENTIFIES ROBO2 AS A NOVEL
SUSCEPTIBILITY GENE FOR ANTHRACYCLINE-
RELATED CARDIOMYOPATHY IN CHILDHOOD
CANCER SURVIVORS

PURPOSE
Interindividual variability in the dose-
dependent association between
anthracyclines and cardiomyopathy suggests
a modifying role of genetic susceptibility.
Few previous studies have examined gene-
anthracycline interactions. We addressed
this gap using the Childhood Cancer
Survivor Study (discovery) and the
Children's Oncology Group (COG) study
COG-ALTE03N1 (replication).

METHODS
A genome-wide association study (Illumina
HumanOmni5Exome Array) in 1,866
anthracycline-exposed Childhood Cancer
Survivor Study participants (126 with heart
failure) was used to identify single-
nucleotide polymorphisms (SNPs) with
either main or gene-environment
interaction effect on anthracycline-related
cardiomyopathy that surpassed a
prespecified genome-wide threshold for
statistical significance. We attempted
replication in a matched case-control set of
anthracycline-exposed childhood cancer
survivors with (n = 105) and without (n = 160)
cardiomyopathy from COG-ALTE03N1.

RESULTS
Two SNPs (rs17736312 [ROBO2]) and
rs113230990 (near a CCCTC-binding factor
insulator [< 750 base pair]) passed the
significance cutoff for gene-anthracycline
dose interaction in discovery. SNP
rs17736312 was successfully replicated.
Compared with the GG/AG genotypes on
rs17736312 and anthracyclines ≤ 250 mg/m2,
the AA genotype and anthracyclines > 250
mg/m2 conferred a 2.2-fold (95% CI, 1.2 to
4.0) higher risk of heart failure in discovery
and an 8.2-fold (95% CI, 2.0 to 34.4) higher
risk in replication. ROBO2 encodes
transmembrane Robo receptors that bind
Slit ligands (SLIT). Slit-Robo signaling
pathway promotes cardiac fibrosis by
interfering with the transforming growth
factor-β1/small mothers against
decapentaplegic (Smad) pathway, resulting
in disordered remodeling of the extracellular
matrix and potentiating heart failure. We
found significant gene-level associations
with heart failure: main effect (TGF-β1, P =
.007); gene*anthracycline interaction
(ROBO2*anthracycline, P = .0003); and
gene*gene*anthracycline interaction
(SLIT2*TGF-β1*anthracycline, P = .009).

TO BE CONTINUED ON NEXT PAGE
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CONCLUSION
These findings suggest that high-dose
anthracyclines combined with genetic
variants involved in the profibrotic Slit-Robo
signaling pathway promote cardiac fibrosis
via the transforming growth factor-β1/Smad
pathway, providing credence to the biologic
plausibility of the association between SNP
rs17736312 (ROBO2) and anthracycline-
related cardiomyopathy.

CONTINUED FROM PREVIOUS PAGE
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SUBSTANCE USE AMONG YOUNG ADULT
SURVIVORS OF CHILDHOOD CANCER WITH
COGNITIVE IMPAIRMENT: AN ANALYSIS OF
THE PROJECT FORWARD COHORT

PURPOSE
Young adult childhood cancer survivors
(YACCSs) are often impacted by cancer-
related cognitive impairment (CRCI) and
psychological distress. Using the Project
Forward Cohort, we evaluated the
relationship between CRCI and
substance use behaviors.

METHODS
YACCSs were surveyed between 2015
and 2018 (N = 1,106, female = 50.8%,
Hispanic = 51.5%, median age = 25.5
years). Associations between CRCI and
substance use (tobacco, binge drinking,
marijuana, prescription drug misuse, and
e-cigarette/vaporizer) were examined in
multivariate logistic or log-binomial
regressions, adjusting for child at
diagnosis (0-14 years), years since
diagnosis, sex, race/ethnicity, cancer
type, and treatment intensity. Mediation
analysis was performed to determine
opportunities for interventions.

RESULTS
CRCI was reported by 144 (13.0%)
survivors. The highest prevalence was
observed in CNS cancers (25.4%) and
leukemia (13.3%) survivors. After
covariate adjustment, CRCI was
associated with 2.26 times the odds of
prior 30-day vaping (95% CI, 1.24 to 4.11;
P = .007). Mediators with significant
indirect effects in the CRCI-vaping
relationship include depressive
symptoms (Center for Epidemiological
Studies Depression Scale) and having
two or more cancer-related late effects
(P < .05).

CONCLUSION
CRCI among YACCSs was associated
with reports of vaping. Oncologists
should screen for vaping behavior if
CRCI is apparent. Increasing access to
long-term follow-up clinics, addressing
physical and mental health issues, and
monitoring and educating on vaping and
other substance use behaviors is
recommended to improve the long-term
health of YACCSs.

Ding Quan Ng, Anamara Ritt-Olson, David R Freyer, Kimberly A Miller, Stefanie M
Thomas, Joel Milam, Alexandre Chan

JCO Oncol Pract; doi: 10.1200/OP.22.00458
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FATIGUE TRAJECTORIES DURING PEDIATRIC
ALL THERAPY ARE ASSOCIATED WITH
FATIGUE AFTER TREATMENT: A NATIONAL
LONGITUDINAL COHORT STUDY

OBJECTIVE
Fatigue is one of the most prevalent and
distressing symptoms reported by
survivors of childhood cancer. There is
currently a lack of longitudinal studies
on cancer-related fatigue, and especially
on the relationship between the course
of fatigue during treatment and fatigue
at follow-up. The purpose of the current
study was therefore to investigate if the
course of fatigue during treatment,
treatment intensity, serious adverse
events, sex, or age at diagnosis are
associated with cancer-related fatigue
after treatment.

METHODS
Participants were 92 children and
adolescents diagnosed with acute
lymphoblastic leukemia (mean age at
diagnosis was 6.26 years). Fatigue was
measured with PedsQL multidimensional
fatigue scale proxy reports 5 months
after diagnosis, 12 months after
diagnosis, 24 months after diagnosis,
and at follow-up 12 months after end of
treatment.

The effect of patient and treatment
characteristics on fatigue reported at
follow-up was tested through logistic
regression analyses.

RESULTS
The course of fatigue during treatment
significantly predicted fatigue reported
at follow-up for general fatigue (p =
.038, OR = 9.20), sleep/rest fatigue (p =
.011, OR = 15.48), and cognitive fatigue (p
< .001, OR = 10.78). None of the other
variables were associated with fatigue at
follow-up for any of the subscales.

CONCLUSIONS
The findings demonstrate that fatigue
reported during treatment can predict
fatigue at follow-up. These results stress
the need for longitudinal assessments.
Healthcare professionals need to be
aware that pediatric patients who are
fatigued during treatment need to
receive additional attention and timely
interventions since cancer-related
fatigue will not resolve by itself in the
first year after end of treatment.

Elin Irestorm, Lindsay M H Steur, Gertjan J L Kaspers, Natasha K A Van Eijkelenburg,
Inge M Van der Sluis, Natasja Dors, Cor Van den Bos, Wim J E Tissing, Martha A
Grootenhuis, Raphaele R L Van Litsenburg

Support Care Cancer; doi: 10.1007/s00520-022-07456-x
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RISK AND DETERMINANTS OF LOW AND VERY
LOW BONE MINERAL DENSITY AND
FRACTURES IN A NATIONAL COHORT OF
DUTCH ADULT CHILDHOOD CANCER
SURVIVORS (DCCSS-LATER): A CROSS-
SECTIONAL STUDY

BACKGROUND
Childhood cancer survivors are at risk of
developing skeletal comorbidities later in
life. We aimed to assess risk factors for low
and very low bone mineral density (BMD),
and the risk of and risk factors for any
fractures and vertebral fractures in a
national cohort of Dutch adult childhood
cancer survivors.

METHODS
In this cross-sectional study, we used data
from the DCCSS LATER cohort, which
comprised individuals who were alive for at
least 5 years after diagnosis of childhood
cancer (ie, histologically confirmed
malignancies or Langerhans cell
histiocytosis), were diagnosed before the
age of 19 years, and who had been treated at
one of seven Dutch paediatric oncology
centres between 1963 and 2002 (hereafter
referred to as survivors). For this study, we
invited survivors aged 18-45 years, who were
alive as of Oct 10, 2016, living in the
Netherlands, and who were deemed eligible
by their treating physician to participate. 

We assessed BMD using dual-energy x-ray
absorptiometry (DXA). Self-reported
fractures that occurred at least 5 years after
cancer diagnosis were assessed using
available medical history and compared with
population-level data from the Swedish
national registry. We assessed vertebral
fractures in a subset of participants using a
vertebral fracture assessment. We assessed
associations between the occurrence of low
(Z-score of ≤-1) or very low (Z-score of ≤-2)
BMD, fractures, and vertebral fractures and
demographic, treatment-related, endocrine,
and lifestyle-related factors using logistic
regression analysis.

TO BE CONTINUED ON NEXT PAGE

Jenneke E van Atteveld, Demi T C de Winter, Vincent G Pluimakers, Marta Fiocco,
Rutger A J Nievelstein, Monique G G Hobbelink, Andrica C H de Vries, Jacqueline J
Loonen, Eline van Dulmen-den Broeder, Helena J van der Pal, Saskia M F Pluijm,
Leontien C M Kremer, Cécile M Ronckers, Margriet van der Heiden-van der Loo, A
Birgitta Versluijs, Marloes Louwerens, Dorine Bresters, Hanneke M van Santen, Daniel
S Olsson, Imo Hoefer, Sjoerd A A van den Berg, Jaap den Hartogh, Wim J E Tissing,
Sebastian J C M M Neggers, Marry M van den Heuvel-Eibrink; Dutch LATER study
group

Lancet Diabetes Endocrinol; doi: 10.1016/S2213-8587(22)00286-8

http://dx.doi.org/10.1016/S2213-8587(22)00286-8


3 1  |  C H I L D H O O D  C A N C E R  L A T E  E F F E C T S  P U B L I C A T I O N S

FINDINGS
Between April 29, 2016, and Jan 22, 2020,
3996 (64·8%) of 6165 individuals from the
DCCSS LATER cohort were invited to
participate, of whom 2003 (50·1%) were
enrolled (mean age at participation was 33·1
years [SD 7·2], 966 [48·2%] were female, and
1037 [51·8%] were male [data on ethnicity
and race were not available due to national
policies]). 1548 (77·3%) had evaluable DXA
scans for assessment of BMD, 1892 (94·5%)
provided medical history of fractures, and
249 (12·4%) were assessed for vertebral
fractures. 559 (36·1%) of 1548 had low BMD
at any site, and 149 (9·6%) had very low BMD
at any site. The standardised incidence ratio
of any first fracture was 3·53 (95% CI 3·06-
4·06) for male participants and 5·35 (4·46-
6·52) for female participants. 33 (13·3%) of
249 participants had vertebral fractures.
Male sex, underweight, high carboplatin
dose, any dose of cranial radiotherapy,
hypogonadism, hyperthyroidism, low
physical activity, and severe vitamin D
deficiency were associated with low BMD at
any site and male sex, underweight, cranial
radiotherapy, growth hormone deficiency,
and severe vitamin D deficiency were
associated with very low BMD at any site.
Additionally, male sex, former and current
smoking, and very low lumbar spine BMD
were associated with any fractures, whereas
older age at follow-up, previous treatment
with platinum compounds, growth hormone
deficiency, and low physical activity were
specifically associated with vertebral
fractures.

INTERPRETATION
Survivors of childhood cancer are at
increased risk of any first fracture. Very low
lumbar spine BMD was associated with
fractures, highlighting the importance of
active BMD surveillance in high-risk
survivors (ie, those treated with cranial,
craniospinal, or total body irradiation).
Moreover, our results indicate that intensive
surveillance and timely interventions for
endocrine disorders and vitamin deficiencies
might improve bone health in childhood
cancer survivors, but this needs to be
assessed in future studies.

CONTINUED FROM PREVIOUS PAGE
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WHAT ARE THE LONG-TERM
COMPLICATIONS OF PEDIATRIC ALL
TREATMENTS AND HOW CAN THEY BE
MITIGATED? PERSPECTIVES ON LONG-TERM
CONSEQUENCES OF CURATIVE TREATMENT
IN CHILDHOOD ALL
Lia Gore

Best Pract Res Clin Haematol; doi: 10.1016/j.beha.2022.101403

ABSTRACT
Despite cure rates approaching 100% for
some subsets of patients, survivors of
childhood acute lymphoblastic leukemia
(ALL) report a multitude of short- and
long-term side effects. Indeed, the long-
term complications of pediatric ALL
treatment regimens can be associated
with significant morbidity and mortality.
Identifying mitigation strategies and
developing more effective, less toxic
therapies is a central goal of current
research.

http://dx.doi.org/10.1016/j.beha.2022.101403
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MICRORNA COMPOSITION OF PLASMA
EXTRACELLULAR VESICLES: A HARBINGER OF
LATE CARDIOTOXICITY OF DOXORUBICIN

BACKGROUND
The use of doxorubicin is associated with an
increased risk of acute and long-term
cardiomyopathy. Despite the constantly
growing number of cancer survivors, little is
known about the transcriptional mechanisms
which progress in the time leading to a
severe cardiac outcome. It is also unclear
whether long-term transcriptomic
alterations related to doxorubicin use are
similar to transcriptomic patterns present in
patients suffering from other
cardiomyopathies.

METHODS
We have sequenced miRNA from total plasma
and extracellular vesicles (EVs) from 66
acute lymphoblastic leukemia (ALL)
survivors and 61 healthy controls (254
samples in total). We then analyzed
processes regulated by differentially
expressed circulating miRNAs and cross-
validated results with the data of patients
with clinically manifested cardiomyopathies.

RESULTS
We found that especially miRNAs contained
within EVs may be informative in terms of
cardiomyopathy development and may
regulate pathways related to neurotrophin
signaling, transforming growth factor beta
(TGFβ) or epidermal growth factor receptors
(ErbB). 

We identified vesicular miR-144-3p and miR-
423-3p as the most variable between groups
and significantly correlated with
echocardiographic parameters and,
respectively, for plasma: let-7g-5p and miR-
16-2-3p. Moreover, vesicular miR-144-3p
correlates with the highest number of
echocardiographic parameters and is
differentially expressed in the circulation of
patients with dilated cardiomyopathy. We
also found that distribution of particular
miRNAs between of plasma and EVs
(proportion between compartments) e.g.,
miR-184 in ALL, is altered, suggesting
changes within secretory and miRNA sorting
mechanisms.

CONCLUSIONS
Our results show that transcriptomic
changes resulting from doxorubicin induced
myocardial injury are reflected in circulating
miRNA levels and precede development of
the late onset cardiomyopathy phenotype.
Among miRNAs related to cardiac function,
we found vesicular miR-144-3p and miR-423-
3p, as well as let-7g-5p and miR-16-2-3p
contained in the total plasma. Selection of
source for such studies (plasma or EVs) is of
critical importance, as distribution of some
miRNA between plasma and EVs is altered in
ALL survivors, in comparison to healthy
people, which suggests that doxorubicin-
induced changes include miRNA sorting and
export to extracellular space.

Justyna Totoń-Żurańska, Joanna Sulicka-Grodzicka, Michał T Seweryn, Ewelina Pitera,
Przemysław Kapusta, Paweł Konieczny, Leszek Drabik, Maria Kołton-Wróż, Bernadeta
Chyrchel, Ewelina Nowak, Andrzej Surdacki, Tomasz Grodzicki, Paweł P Wołkow

Mol Med; doi: 10.1186/s10020-022-00588-0

http://dx.doi.org/10.1186/s10020-022-00588-0
http://dx.doi.org/10.1186/s10020-022-00588-0


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

QUESTIONNAIRE- AND LINKAGE-BASED
OUTCOMES IN DUTCH CHILDHOOD CANCER
SURVIVORS: METHODOLOGY OF THE DCCSS
LATER STUDY PART 1

BACKGROUND
Childhood cancer survivors are at risk
for developing long-term adverse health
outcomes. To identify the risk of and
risk factors for specific health
outcomes, well-established cohorts are
needed with detailed information on
childhood cancer diagnosis, treatment,
and health outcomes. We describe the
design, methodology, characteristics,
and data availability of the Dutch
Childhood Cancer Survivor Study LATER
cohort (1963-2001) part 1; questionnaire
and linkage studies.

METHODS
The LATER cohort includes 5-year
childhood cancer survivors, diagnosed in
the period 1963-2001, and before the age
of 18 in any of the seven former
pediatric oncology centers in the
Netherlands. Information on health
outcomes from survivors and invited
siblings of survivors was collected by
questionnaires and linkages to medical
registries.

RESULTS
In total, 6165 survivors were included in
the LATER cohort. Extensive data on
diagnosis and treatment have been
collected. Information on a variety of
health outcomes has been ascertained
by the LATER questionnaire study and
linkages with several registries for
subsequent tumors, health care use, and
hospitalizations.

CONCLUSION
Research with data of the LATER cohort
will provide new insights into risks of
and risk factors for long-term health
outcomes. This can enhance risk
stratification for childhood cancer
survivors and inform surveillance
guidelines and development of
interventions to prevent (the impact of)
long-term adverse health outcomes. The
data collected will be a solid baseline
foundation for future follow-up studies.

Jop C Teepen, Judith L Kok, Elizabeth A M Feijen, Jacqueline J Loonen, Marry M van
den Heuvel-Eibrink, Helena J van der Pal, Wim J E Tissing, Dorine Bresters, Birgitta
Versluys, Martha A Grootenhuis, Marloes Louwerens, Sebastian J C M M Neggers,
Hanneke M van Santen, Andrica de Vries, Geert O Janssens, Jaap G den Hartogh, Flora
E van Leeuwen, Nynke Hollema, Nina Streefkerk, Ellen Kilsdonk, Margriet van der
Heiden-van der Loo, Eline van Dulmen-den Broeder, Cécile M Ronckers, Leontien C M
Kremer; DCCSS LATER Study Group

Mol Med; doi: 10.1186/s10020-022-00588-0
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LONG-TERM MORBIDITY AND MORTALITY
AMONG SURVIVORS OF NEUROBLASTOMA
DIAGNOSED DURING INFANCY: A REPORT
FROM THE CHILDHOOD CANCER SURVIVOR
STUDY

PURPOSE
To describe the risk of late mortality,
subsequent malignant neoplasms (SMNs),
and chronic health conditions (CHCs) in
survivors of neuroblastoma diagnosed in
infancy by treatment era and exposures.

METHODS
Among 5-year survivors of neuroblastoma in
the Childhood Cancer Survivor Study
diagnosed age < 1 year between 1970 and
1999, we examined the cumulative incidence
of late (> 5 years from diagnosis) mortality,
SMN, and CHCs (grades 2-5 and 3-5).
Multivariable Cox regression models
estimated hazard ratios (HRs) and 95% CIs
by decade and treatment (surgery-alone v
chemotherapy with or without surgery [C ±
S] v radiation with or without chemotherapy
± surgery [R ± C ± S]) among survivors and
between survivors and 5,051 siblings.

RESULTS
Among 1,397 eligible survivors, the 25-year
cumulative incidence of late mortality was
2.1% (95% CI, 1.3 to 3.9) with no difference
by treatment era. Among 990 participants
who completed a baseline survey, fewer
survivors received radiation in more recent
eras (51.2% 1970s, 20.4% 1980s, and 10.1%
1990s; P < .001). 

Risk of SMN was elevated only among
individuals treated with radiation-
containing regimens compared with surgery
alone (HR[C ± S], 3.2 [95% CI, 0.9 to 11.6];
HR[R ± C ± S], 5.7 [95% CI, 1.2 to 28.1]). In
adjusted models, there was a 50% reduction
in risk of grade 3-5 CHCs in the 1990s versus
1970s (HR, 0.5 [95% CI, 0.3 to 0.9]; P = .01);
individuals treated with radiation had a 3.6-
fold risk for grade 3-5 CHCs (95% CI, 2.1 to
6.2) versus those treated with surgery alone.
When compared with siblings, risk of grade
3-5 CHCs for survivors was lowest in the
most recent era (HR[1970s], 4.7 [95% CI, 3.4
to 6.5]; HR[1980s], 4.6 [95% CI, 3.3 to 6.4];
HR[1990s], 2.5 [95% CI, 1.7 to 3.9]).

CONCLUSION
Neuroblastoma survivors treated during
infancy have a relatively low absolute burden
of late mortality and SMN. Encouragingly,
risk of CHCs has declined in more recent
eras with reduced exposure to radiation
therapy.

Danielle Novetsky Friedman, Pamela J Goodman, Wendy M Leisenring, Lisa R Diller,
Susan L Cohn, Rebecca M Howell, Susan A Smith, Emily S Tonorezos, Suzanne L
Wolden, Joseph P Neglia, Kirsten K Ness, Todd M Gibson, Paul C Nathan, Brent R Weil,
Leslie L Robison, Kevin C Oeffinger, Gregory T Armstrong, Charles A Sklar, Tara O
Henderson

J Clin Oncol; doi: 10.1200/JCO.22.01732

http://dx.doi.org/10.1200/JCO.22.01732


3 5  |  C H I L D H O O D  C A N C E R  L A T E  E F F E C T S  P U B L I C A T I O N S

EVALUATION OF HEALTH-RELATED QUALITY
OF LIFE IN CHILDHOOD CANCER SURVIVORS

BACKGROUND
Considering the high survival rates of
childhood cancers and their stable
incidence, concepts such as quality of
life (QOL) and health-related quality of
life (HRQOL) are impactful issues that
have consistently retained their
importance worldwide.

OBJECTIVE
This study aimed to evaluate HRQOL at
least 5 years after treatment in
childhood cancer survivors (CCSs) with
the hypothesis that their QOL could be
adversely affected later in their lives.
Additionally, we sought to assess the
parents of pediatric CCSs with respect
to HRQOL.

PATIENTS AND METHODS
We evaluated CCSs aged 8-18 years and
compared the results with healthy
controls (matched for age and sex). The
parents of the pediatric CCSs and
control groups were also analyzed. A
total of 174 cases (patients and controls)
and 168 parents (of patients and
controls) were included in the study.
HRQOL was evaluated by applying the
Pediatric Quality of Life Inventory
(PedsQL).

RESULTS
The mean HRQOL scores of CCSs were
significantly lower than those of the
controls (p= 0.04). No differences were
found between the parents of these
groups. The physical and social
functionality scores of CCSs were
significantly lower when compared to
healthy controls (p = 0.02 and p<0.01,
respectively). In addition, according to
cancer type, the HRQOL scores of those
with solid tumors were found to be
significantly lower than those with
hematological cancers (p=0.02).(p =
0.02) CONCLUSION: This study shows
that HRQOL is lower in CCSs compared
to healthy controls. The most important
differences in HRQOL among CCSs were
found in the physical and social
subdimensions compared to the
controls. In this regard, it appears to be
vital to provide mental support to CCSs
after cancer treatment. These findings
also indicate the need for health-
focused social policies that can increase
HRQOL in CCSs.

Arzu Eroglu, Volkan Hazar

Arch Pediatr; doi: 10.1016/j.arcped.2022.11.004

http://dx.doi.org/10.1016/j.arcped.2022.11.004


3 6  |  C H I L D H O O D  C A N C E R  L A T E  E F F E C T S  P U B L I C A T I O N S

PERSON-CENTRED ONLINE LIFESTYLE
COACHING IN CHILDHOOD, ADOLESCENT,
AND YOUNG ADULT CANCER SURVIVORS:
PROTOCOL OF THE MULTICENTRE
PANCAREFOLLOWUP LIFESTYLE
INTERVENTION FEASIBILITY STUDY

BACKGROUND
Physical inactivity and unhealthy dietary
habits are known to be disadvantageous for
the development of late adverse effects in
survivors of childhood, adolescent, and
young adult cancer. To make interventions,
aimed at improving lifestyle, fit into the
daily life of survivors, interventions should
be designed and delivered in a person-
centred way with a limited time burden. As
part of the European PanCareFollowUp
project, an eHealth intervention was
developed to support sustainable changes to
physical activity levels and/or diet of
childhood, adolescent, and young adult
cancer survivors. This feasibility study aims
to gain insight into the feasibility and
potential effect sizes of the
PanCareFollowUp lifestyle intervention.

METHODS
The PanCareFollowUp lifestyle intervention
consists of person-centred 3-6 screen-to-
screen sessions with a certified lifestyle
coach. The intervention will be evaluated
with a single-arm pre-post feasibility study
conducted at two survivorship care clinics in
the Netherlands. 

A total of 60 participants who are (i)
diagnosed with cancer <25 years, (ii) ≥ 5
years post-treatment, (iii) aged 16-55 years,
and (iv) have a low physical activity level
and/or unhealthy dietary intake manifested
by overweight will be recruited. Using
reports, hospital records, and questionnaires
for survivors, coaches, and late effect
doctors, feasibility will be based on (i)
adherence to intervention, (ii) acceptability,
(iii) practicality, (iv)
integration/implementation, (v) demand,
and (vi) attrition. The potential effect sizes
of the intervention will be explored by
determining the percentage of survivors that
reach the personalized lifestyle goals that
were set with the coach. Physical activity
level, dietary intake, BMI, general self-
efficacy, self-management, and motivation
level will be assessed at three time points
with questionnaires, reports, and/or an
accelerometer.

DISCUSSION
Data of this study will be gathered to assess
the feasibility and potential effect sizes. This
will allow for further intervention
refinement as needed as well as to inform a
future large-scale intervention study and a
manual for implementation at other centres.

Eline Bouwman, Rosella P M G Hermens, Morven C Brown, Vera Araújo-Soares, Nicole
M A Blijlevens, Tomas Kepak, Katerina Kepakova, Leontien C M Kremer, Selina R van
den Oever, Helena J H van der Pal, Roderick Skinner, Saskia M F Pluijm, Jacqueline J
Loonen; PanCareFollowUp Consortium
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CARDIAC IMAGING IN CHILDHOOD CANCER
SURVIVORS: A STATE-OF-THE-ART REVIEW

Massimiliano Camilli, Roderick Skinner, Giulia Iannaccone, Giulia La Vecchia, Rocco
Antonio Montone, Gaetano Antonio Lanza, Luigi Natale, Filippo Crea, Matteo Cameli,
Marco Giuseppe Del Buono, Antonella Lombardo, Giorgio Minotti

Curr Probl Cardiol; doi: 10.1016/j.cpcardiol.2022.101544

ABSTRACT
Childhood cancer survival has improved
significantly in the past few decades,
reaching rates of 80% or more at 5
years. However, with improved survival,
early- and late-occurring complications
of chemotherapy and radiotherapy
exposure are becoming progressively
more evident. Cardiovascular diseases
(CVD) represent the leading cause of
non-oncological morbidity and mortality
in this highly vulnerable population.
Therefore, the necessity of reliable,
non-invasive screening tools able to
identify cardiac complications early is
now preeminent in order to implement
prevention strategies and mitigate
disease progression. 

Echocardiography, with recently
introduced three-dimensional
evaluation and strain imaging, may allow
identification of myocardial dysfunction,
pericardial complications and valvular
heart disease. However, additional
imaging modalities may be necessary in
selected cases. This manuscript provides
an in-depth review of non-invasive
imaging parameters studied in childhood
cancer survivors. Furthermore, we will
illustrate brief surveillance
recommendations according to available
evidence and future perspectives in this
expanding field.

http://dx.doi.org/10.1016/j.cpcardiol.2022.101544
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THE INTEGRATION OF PRIMARY CARE AND
CHILDHOOD CANCER SURVIVORSHIP CARE: A
SCOPING REVIEW

PURPOSE
This scoping review describes existing care
models that integrate primary care and
childhood cancer survivorship care,
examines the effectiveness of these models,
and characterizes barriers and facilitators to
their integration.

METHODS
A systematic search (PubMed®, CINAHL®,
Embase®) was conducted to identify
citations which were evaluated against
inclusion criteria using the PICOTTS
framework. The PRISMA-ScR extension for
scoping reviews was used to report review
findings (protocol https://osf.io/92xbg ).

RESULTS
Twenty-three studies were included. Three
care models integrating primary care and
childhood cancer survivorship care were
identified: consultative shared care in a
primary care setting (N = 3); longitudinal
shared care (N = 2); and PCP-led care
employing a survivorship care plan (N = 5).
While many described risk-adapted care,
few used risk stratification approaches to
inform care. 

Measures of model effectiveness varied, with
discrepant findings regarding late effects
detection in PCP-led approaches. The most
frequently cited barriers and facilitators
reflected provider- and system-level factors
(PCP knowledge/experience identified as
greatest barrier (N = 11); clinical information
from oncologist identified as greatest
facilitator (N = 9)).

CONCLUSIONS
Identified models depended on PCP
knowledge and healthcare system
coordination, and studies suggested the
need for strong oncologic involvement in
follow-up care. Improved training for PCPs
and the coordinated transfer of clinical
information could facilitate their
involvement in such care. Overall,
standardized measures of effectiveness are
needed to deliver optimal childhood cancer
survivorship care.

IMPLICATIONS FOR CANCER SURVIVORS
The literature revealed three care models
defined by SCP use, provider involvement,
and continuity of care, with several studies
recommending oncologic involvement in
follow-up care for high-risk survivors.

Julia Stal, Sarah E Piombo, Lynn Kysh, Dalia Kagramanov, David R Freyer, Barbara J
Turner, Susanne Hempel, Kimberly A Miller
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ONLINE COGNITIVE-BEHAVIORAL GROUP
INTERVENTION FOR YOUNG ADULT
SURVIVORS OF CHILDHOOD CANCER: A
PILOT STUDY

BACKGROUND
Young adult childhood cancer survivors
(YACCS) are a vulnerable group in need of
psychosocial support, but tailored
interventions are lacking.

AIM
To examine feasibility and satisfaction, and
to explore preliminary effectiveness of an
online group intervention (Op Koers Online
for YACCS) aimed at teaching active coping
skills and providing peer-contact, thereby
reducing and preventing psychosocial
problems in YACCS. The intervention is
based on psycho-education, cognitive
behavioral therapy, and aspects of
acceptance and commitment therapy.

METHODS
YACCS completed questionnaires pre- and
post-intervention. Feasibility was based on
attendance, drop-out, and an evaluation
questionnaire was administered to assess
satisfaction. Preliminary effectiveness was
evaluated with the Mastery Scale, Illness
Cognition Questionnaire, Distress
Thermometer, Impact of Cancer - Childhood
Survivors, and Pediatric Quality of Life
Inventory. Preliminary effectiveness was
investigated by testing differences on the
psychosocial outcomes (coping and
psychosocial wellbeing) between T0 and T1
within respondents, using paired samples t
tests and Cohen's d.

RESULTS
10 YACCS participated in the intervention
and completed all questionnaires. There was
no drop-out; 90% of participants attended
five out of six sessions. Overall, participants
were satisfied with the intervention; 7.6 on a
0-10 scale. Distress (Cohen's d=-.6, p=.030)
and feelings of helplessness (Cohen's d=-.8,
p=.001) reduced from T0 to T1, while self-
efficacy (Cohen's d=.8, p=.013,) improved.
Other outcomes displayed small effects, but
did not change significantly.

CONCLUSIONS
This first, small pilot study showed short-
term decrease in distress and feelings of
helplessness and improvement of self-
efficacy. Op Koers Online was positively
evaluated by YACCS and course leaders,
filling a gap in psychosocial services for
YACCS.

Loes M E van Erp, Heleen Maurice-Stam, Laura R Beek, Leontien C M Kremer, Jaap G
den Hartogh, Marloes van Gorp, Gea A Huizinga, Martha A Grootenhuis
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RECOVERY OF LYMPHOCYTE
SUBPOPULATIONS IS INCOMPLETE IN THE
LONG-TERM SETTING IN PEDIATRIC SOLID
TUMOR SURVIVORS

BACKGROUND
Childhood cancer survivors (CCSs) may
have comorbidities including a long-
term abnormality in the immune system.
Immune reconstitution in CCSs after
treatment for acute leukemia has been
reported previously, while analyses of
immune reconstitution in CCSs with
solid tumors have been limited.

METHODS
Childhood cancer survivors who
received chemotherapy for solid tumors
and who visited University of Tsukuba
Hospital between November 2019 and
March 2021 were included the study.
Peripheral blood was collected for flow
cytometry analysis.

RESULTS
Forty-nine samples from 35 CCSs (18
male, 17 female) were included in the
study. High-dose chemotherapy and
cerebral spinal irradiation were
conducted in 14 CCSs (40%) and in five
CCSs (14%), respectively. The median
time between the completion of
chemotherapy and the collection of the
present samples was 15.0 months (range,
0-286 months). 

The total lymphocyte count, B cells, and
CD8-positive T cells recovered to the
normal range of controls (NR-CTLs) in 0
(0%), four (66.7%), and four (66.7%) of
six samples at 0-3 months after the
completion of chemotherapy, and in
three (60%), four (80%), and three (60%)
of five samples at 3-12 months after the
completion of chemotherapy,
respectively. Meanwhile, CD4-positive T
cells remained lower than NR-CTLs in 0
(0%) of six samples, one (20%) of five
samples, and seven (63.7%) of 11 samples
at 0-3, 3-12 and 12-60 months after the
completion of chemotherapy,
respectively.

CONCLUSIONS
Recovery to the NR-CTLs was rapidly
achieved in B cells and CD8-positive T
cells, while the recovery was slower and
incomplete in CD4-positive T cells.
Careful observation of infection in long-
term follow-up clinics is needed.

Zhijian Yao, Hiroko Fukushima, Ryoko Suzuki, Yuni Yamaki, Sho Hosaka, Masako Inaba,
Satoshi Fujiyama, Hidetoshi Takada
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FACTORS RELATED TO EMPLOYMENT IN
CHILDHOOD CANCER SURVIVORS IN JAPAN: A
PRELIMINARY STUDY

PURPOSE
Previous research has revealed vocational
and academic difficulties in childhood
cancer survivors, and explored impact of
survivors' medical history and physical
function on vocational and academic status.
However, we often encounter survivors with
similar diagnoses and late effects but
different academic or employment statuses.
This raises the question of what affects
academic attainment and employment other
than treatment or late effects. This study
aimed to explore factors associated with
childhood cancer survivors' employment
status and academic achievement.

METHODS
Comprehensive health check-up and
questionnaire survey were conducted for 69
survivors who were over the age of 18 and
participated in St. Luke's Lifetime cohort
study. We obtained survivors' biological
function using comprehensive health check-
up, neurocognitive states, quality of life,
transition readiness, and family function. We
conducted univariate analysis (Mann-
Whitney U tests or chi-square tests) to
compare the differences between the
regular workers/students and non-regular
workers/unemployed groups. The variables
with p-values <0.1 were used as independent
variables multivariate logistic regression to
explore predictors of employment status and
academic attainment.

RESULTS
Result of the univariate analysis, intelligence
quotient, SF-8 PCS, transition readiness,
family function were used for multivariate
logistic regression as independent variables.
The stepwise likelihood method was
conducted; intelligence quotient (odds ratio
[OR] = 1.100; 95% confidence interval [CI]
1.015-1.193; p = 0.021), transition readiness
(OR = 0.612; 95% CI 0.396-0.974; p = 0.038),
and family function (OR = 2.337; 95% CI
1.175-4.645; p = 0.015) were found to be
associated with survivors' regular
workers/students in the final regression
model.

CONCLUSION
Long-term follow-up of pediatric cancer
survivors requires the provision of total
care, which supports physical, psychological,
and social functions to improve health,
readiness for transition to self-management,
and family functioning.

Kyoko Kobayashi, Yasushi Ishida, Michiyo Gunji, Kyoko Nagase, Yuri Yoshimoto-
Suzuki, Yosuke Hosoya, Daisuke Hasegawa, Atsushi Manabe, Sachiko Ohde, Miwa
Ozawa
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REPLICATION STRESS DRIVES
CHROMOSOMAL INSTABILITY IN
FIBROBLASTS OF CHILDHOOD CANCER
SURVIVORS WITH SECOND PRIMARY
NEOPLASMS
Sebastian Zahnreich, Kamran Yusifli, Alicia Poplawski, Lukas Stefan Eckhard, Johanna
Mirsch, Thomas Hankeln, Danuta Galetzka, Manuela Marron, Peter Scholz-Kreisel,
Claudia Spix, Heinz Schmidberger

DNA Repair (Amst); doi: 10.1016/j.dnarep.2022.103435

ABSTRACT
New development and optimization of
oncologic strategies are steadily increasing
the number of long-term cancer survivors
being at risk of developing second primary
neoplasms (SPNs) as a late consequence of
genotoxic cancer therapies with the highest
risk among former childhood cancer
patients. Since risk factors and predictive
biomarkers for therapy-associated SPN
remain unknown, we examined the
sensitivity to mild replication stress as a
driver of genomic instability and
carcinogenesis in fibroblasts from 23 long-
term survivors of a pediatric first primary
neoplasm (FPN), 22 patients with the same
FPN and a subsequent SPN, and 22 controls
with no neoplasm (NN) using the
cytokinesis-block micronucleus (CBMN)
assay. Mild replication stress was induced
with the DNA-polymerase inhibitor
aphidicolin (APH). Fibroblasts from patients
with the DNA repair deficiency syndromes
Bloom, Seckel, and Fanconi anemia served as
positive controls and for validation of the
CBMN assay supplemented by analysis of
chromosomal aberrations, DNA repair foci
(γH2AX/53BP1), and cell cycle regulation. 

APH treatment resulted in G2/M arrest and
underestimation of cytogenetic damage
beyond G2, which could be overcome by
inhibition of Chk1. Basal micronuclei were
significantly increased in DNA repair
deficiency syndromes but comparable
between NN, FPN, and SPN donors. After
APH-induced replication stress, the average
yield of micronuclei was significantly
elevated in SPN donors compared to FPN (p
= 0.013) as well as NN (p = 0.03) donors but
substantially lower than for DNA repair
deficiency syndromes. Our findings suggest
that mild impairment of the response to
replication stress induced by genotoxic
impacts of DNA-damaging cancer therapies
promotes genomic instability in a subset of
long-term cancer survivors and may drive
the development of an SPN. Our study
provides a basis for detailed mechanistic
studies as well as predictive bioassays for
clinical surveillance, to identify cancer
patients at high risk for SPNs at first
diagnosis.

http://dx.doi.org/10.1016/j.dnarep.2022.103435
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CARDIOVASCULAR RISK IN CHILDHOOD
CANCER SURVIVORS

Francesca Mainieri, Cosimo Giannini, Francesco Chiarelli

Biomedicines; doi: 10.3390/biomedicines10123098

ABSTRACT
Cancer is a prominent cause of death
worldwide in the pediatric population.
Since childhood cancer is not possible to
prevent, it is essential to focus on a
prompt and correct diagnosis followed
by effective, evidence-based therapy
with individualized supportive care.
Given the enhancement of childhood
cancer management over the past
decades, survival rate has significantly
improved, thus leading to the
progression of several late effects,
including metabolic derangements.
These metabolic imbalances are
associated with the underlying disease
and the cancer treatments. 

As a result, the metabolic state may
contribute to a high risk of
cardiovascular morbidity and premature
mortality among childhood cancer
survivors. This review aims to
summarize the potential
pathophysiological mechanisms linked
to the risk of diabetes and metabolic
syndrome and screening
recommendations. Further
investigations are needed to clarify the
underlying mechanisms of such
metabolic abnormalities and to improve
long-term cardiometabolic survival
among these patients.

http://dx.doi.org/10.3390/biomedicines10123098
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PARENT ACCEPTANCE TOWARD
INACTIVATED COVID-19 VACCINATION IN
CHILDREN WITH ACUTE LYMPHOBLASTIC
LEUKEMIA: THE POWER OF ONCOLOGIST
AND ALLIANCE

OBJECTIVES
The current study aims to survey the
willingness of parents to vaccinate their
children, who are childhood acute
lymphoblastic leukemia survivors (CALLS),
and identify factors associated with vaccine
acceptance.

METHODS
Parents of CALLS on/off treatment, with the
general condition of being amendable to
vaccination, were recruited for interviews
with attending oncologists about COVID-19
vaccination acceptance from July to
November 2021 in China. After controlling
for socioeconomic factors, the Association
of Oncologists' recommendations and
parent-oncologist alliance with acceptance
status were investigated. For validation,
propensity score-matched (PSM) analysis
was used.

RESULTS
A total of 424 families were included in the
study, with CALLS mean remission age of
5.99 ± 3.40 years. Among them, 91 (21.4%)
agreed, 168 (39.6%) hesitated, and 165
(38.9%) parents disagreed with the
vaccination. 

The most common reason that kept parents
from vaccinating their children was lack of
recommendations from professional
personnel (84/165, 50.9%), and massive
amounts of internet information (78/175,
44.6%) was the main nonhealthcare resource
against vaccination. Logistic regression
analysis showed that only the
recommendation from the oncologist was
associated with parents’ vaccine acceptance
(OR = 3.17, 95% CI = 1.93–5.20), as
demonstrated by PSM comparison (42 in
recommendation group vs. 18 in
nonrecommendation group among 114 pairs,
p < 0.001). An exploratory analysis revealed
that parents with a better patient–
oncologist alliance had a significantly higher
level of acceptance (65.6% in alliance group
vs. 15.6% in nonalliance group among 32
pairs, p < 0.001).

CONCLUSIONS
Due to a lack of professional
recommendation resources and the potential
for serious consequences, parents were
generally reluctant to vaccinate their CALLS.
The recommendation of oncologists, which
was influenced by the parent-oncologist
alliance, significantly increased acceptance.
This study emphasizes the critical role of
oncologists in vaccinating cancer survivors
and can be used to promote COVID-19
vaccines among vulnerable populations.

Yifei Ma, Nianqi Liu, Guanqing Zhong, Dao Wang, Lu Cao, Shenrui Bai, Pengfei Zhu, Ao
Zhang, Xinjia Wang

Vaccines (Basel); doi: 10.3390/vaccines10122016
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PREVALENCE OF LOW BONE MINERAL
DENSITY AND RISK OF FRACTURES IN
OSTEOSARCOMA AND EWING'S SARCOMA
SURVIVORS: A SCOPING REVIEW

BACKGROUND
The clinical outcomes of patients with
pediatric cancer have significantly improved
over the past few decades. However, the
treatments are often highly intensive and
can advertently pose a risk for developing
various health conditions, including bone
mass loss and fragility fractures. Since
patients with bone malignancies, such as
osteosarcoma (OS) and Ewing's sarcoma
(ES), require musculoskeletal surgery as well
as chemotherapy, OS/ES survivors are
potentially at even greater risk of developing
these musculoskeletal conditions than those
with other types of cancer. However, these
issues in OS/ES survivors are often
overlooked by clinicians treating childhood
cancers. Thus, this scoping review was
designed and conducted to better
understand the bone health conditions in
OS/ES survivors.

DESIGN
We conducted a literature search and
included the studies that describe bone
mineral density in association with bone
health in OS/ES survivors for analysis. Data
regarding patients' demographic, diagnosis,
bone mineral density, laboratory
examinations, and incidence of fractures
were extracted and evaluated.

RESULTS
We found that almost half of OS/ES
survivors have bone mass deficit and that
several factors (such as a frailer physique
and younger age at diagnosis) are potentially
associated with low bone mass in OS/ES
survivors. On the other hand, due to a
paucity of information currently available,
we could not determine whether long-term
OS/ES survivors would ultimately regain
bone mass or be at a greater risk of fragility
fractures.

CONCLUSIONS
This scoping review reveals a previously
unappreciated knowledge gap in our
understanding of bone health conditions in
OS/ES survivors and raises awareness
among clinicians and care providers of this
condition that OS/ES patients may
encounter after successful treatment.

Keisuke Horiuchi, Ryuji Nemoto, Tsukasa Mizuno, Michiro Susa, Kazuhiro Chiba

J Bone Oncol; doi: 10.1016/j.jbo.2022.100464
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METHYLPHENIDATE IMPROVES COGNITIVE
FUNCTION AND HEALTH-RELATED QUALITY
OF LIFE IN SURVIVORS OF CHILDHOOD BRAIN
TUMOURS

OBJECTIVES
The growing population of survivors of
childhood brain tumors present the
challenge of long-term quality of
survival. The domains most affected by
tumor and treatment are those
implicated in development of typical
intellectual functions: attention,
working memory, and processing speed,
with consequent effects upon function
and quality of life. In this paper we
present service evaluation data on the
12-month effect upon processing speed,
visual and auditory attentional domains
in 29 patients receiving methylphenidate
aged 5-16 years (Mean=10.6).

METHODS
Patients received immediate-release
methylphenidate and were converted to
modified-release as appropriate. Mean
optimal dose of immediate-release
methylphenidate was 0.34 mg/kg per
dose (range 0.2-0.67).

RESULTS
Patients showed a significant positive
impact of methylphenidate on attention
in all tests of selective visual attention
from the Test of Everyday Attention for
Children 2. A significant improvement
was also shown on response time.
Significant change was not found on
psychometric measures of sustained
auditory or visual attention, or selective
auditory attention. Ratings of Health-
Related Quality of Life showed a positive
benefit of methylphenidate at 12 months.
Side effects were minimal and not
statistically significant.

CONCLUSIONS
Survivors of childhood brain tumor with
attentional and processing speed deficit
show clinical benefit from
methylphenidate.

Sarah J Verity, Gail Halliday, Rebecca M Hill, Jade Ryles, Simon Bailey

Neuropsychol Rehabil; doi: 10.1080/09602011.2022.2157446
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ASSOCIATIONS BETWEEN CANCER-RELATED
DISTRESS AND FATIGUE IN CHILDHOOD
CANCER SURVIVORS: A LONGITUDINAL
STUDY

BACKGROUND
A chronic feeling of fatigue occurs in up
to 85% of childhood cancer survivors
(CCS). This phenomenon has a
detrimental effect on quality of life,
reintegration in daily life activities and
psychosocial functioning of the patient.
Therefore, it is important to elucidate
potential individual risk and protective
factors.

METHODS
CCS who were treated in the University
Hospital of Leuven, completed two
annual questionnaires on cancer-related
distress (fear of cancer recurrence and
post-traumatic stress, resilience and
fatigue). Associations between distress
and fatigue levels were examined by
performing cross-lagged panel analyses.
Resilience was included as a potential
moderator. These models included all
within-time associations, stability paths,
and cross-lagged paths. Gender and
time since diagnosis were included as
covariates.

RESULTS
In total, 110 CCS participated in this
study, aged 14-25 years (average time
since diagnosis 12.2 years; 41.8% boys;
diagnosed with leukemia/lymphoma
(49%), solid tumor (15%), brain tumor
(16%) or other (20%)). Fear of cancer
recurrence and post-traumatic stress at
baseline positively predicted fatigue one
year later. Cross-lagged panel analyses
showed that resilience did not buffer the
effect of fear of cancer recurrence on
fatigue, in contrary to our expectations.
Stability coefficients were high for all
study variables.

CONCLUSIONS
This study indicates associations
between cancer-related distress (fear of
cancer recurrence and post-traumatic
stress), resilience and cancer-related
fatigue over time in CCS. Interventions
to improve fatigue levels could be
focusing on both tackling cancer-related
distress, while improving resilience
levels as well.

Deveny Vanrusselt, Charlotte Sleurs, Sofie Prikken, Koen Raymaekers, Sabine
Verschueren, Jurgen Lemiere, Koen Luyckx, Anne Uyttebroeck

Psychooncology; doi: 10.1002/pon.6084
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PRIMARY CARE PROVIDERS' COMFORT IN
CARING FOR CANCER SURVIVORS:
IMPLICATIONS FOR RISK-STRATIFIED CARE

Larissa Nekhlyudov, Craig Snow, Lauren P Knelson, Kate E Dibble, Catherine M Alfano,
Ann H Partridge

Pediatr Blood Cancer; doi: 10.1002/pbc.30174

ABSTRACT
Personalized, risk-stratified care aims to
"right size" the involvement of primary
care providers (PCPs), oncology and
specialized practitioners in caring for
cancer survivors. Our survey found
limited comfort among PCPs in cancer
surveillance and management of
treatment-related effects. In
hypothetical case scenarios, PCPs
reported least comfort in caring for a
survivor of childhood cancer, followed
by young adult-onset cancer, and
greater comfort in caring for a survivor
of adult-onset breast cancer. 

While education and training of PCPs is
essential, risk-stratification strategies
need to identify patients who may
transition to primary care and those
who may require ongoing survivorship-
focused follow-up.

http://dx.doi.org/10.1002/pbc.30174
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RELATIONSHIP BETWEEN WORK
PERFORMANCE AND QUALITY OF LIFE IN
LONG-TERM SURVIVORS OF PEDIATRIC AND
ADOLESCENT HEMATOPOIETIC CELL
TRANSPLANT

BACKGROUND
To assess work status, missed time at
work (absenteeism), work performance
(presenteeism), and their relationship
with quality of life (QOL) among long-
term survivors of childhood
hematopoietic cell transplant (HCT).

METHODS
A single-center cross-sectional survey
study of adult survivors of childhood
allogeneic HCT (performed between
1985 and 2010). Work and QOL data were
captured using the World Health
Organization Health and Work
Performance Questionnaire and the
National Institutes of Health Patient
Reported Outcomes Measurement
Information System (PROMIS),
respectively. Higher absenteeism and
presenteeism scores meant higher
missed time at work and productivity,
respectively. PROMIS domains were
scored on a T-score metric with a mean
score of reference population at 50 and
standard deviation of 10. Univariate
linear regression was performed to
study factors associated with increase in
PROMIS scores.

RESULTS
Forty-four survivors completed the
survey. Median ages at HCT and survey
were 11 years (interquartile range [IQR]
7-13) and 30 years (IQR 26-34),
respectively. Seventy-three percent
were working, 23% were unemployed,
and 4% were students. Employed
survivors reported less pain and sleep
disturbance. Higher absolute
presenteeism was associated with less
pain interference and more satisfaction
with social roles and activities and
physical function. Higher relative
presenteeism was associated with less
cognitive concerns.

CONCLUSIONS
We found significant associations
between survivors' work status,
performance, and QOL. Our findings
provide an important insight on the
implications of work outcomes on HCT
survivors' physical, mental, and social
health and emphasize the importance of
longitudinal assessment of work status,
performance, and QOL.

Neel S Bhatt, Ruta Brazauskas, Akasha Palou Torres, Rachel Phelan, Bronwen E Shaw

J Cancer Surviv; doi: 10.1007/s11764-022-01308-7
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POLYNEUROPATHY IN ADOLESCENT
CHILDHOOD CANCER SURVIVORS: THE
PACCS STUDY

BACKGROUND
Childhood cancer survivors (CCS) are at
risk of polyneuropathy due to
chemotherapy, but studies in young
survivors are scarce and diagnosis is
challenging. We aimed to study the
presence of polyneuropathy and the
possible effect of cumulative doses of
chemotherapeutic agents in a
representative group of adolescent
survivors.

METHODS
CCS aged nine to 18 years and age- and
sex-matched controls were recruited
from the cross-sectional Physical
Activity and Fitness among Childhood
Cancer Survivors (PACCS) study. CCS
with various cancer diagnoses who had
ended cancer treatment one year or
more before study were included.
Polyneuropathy was evaluated clinically
and with nerve conduction studies
(NCSs) in three motor and five sensory
nerves. We used mixed-effects linear
regression models to compare CCS and
controls, and investigate possible
associations between cumulative
chemotherapy doses and NCS
amplitudes.

RESULTS
A total of 127 CCS and 87 controls were
included, with 14% CCS having probable
or confirmed polyneuropathy. NCS
amplitudes were lower in survivors
compared with controls in all nerves.
The largest mean difference was 3.47 μV
(95% confidence interval [CI], 2.18 to
4.75) in the tibial plantar medial sensory
and 1.91 mV (95% CI, 0.78 to 3.04) in the
tibial motor nerve. The cumulative dose
of platinum derivatives was associated
with lower tibial motor nerve amplitude
(-0.20; 95% CI, -0.35 to -0.04 mV for 100
mg/m² dose increase) but not in other
nerves. We found no significant
associations between vinca alkaloids
cumulative dose and amplitudes.

CONCLUSIONS
CCS without clinical signs or symptoms
of polyneuropathy may have subtle
nerve affection. The clinical long-term
impact of this novel observation should
be evaluated in larger, longitudinal
studies.

Aristomo Andries, Kristin Ørstavik, Corina Silvia Rueegg, Sindre Eng, Elisabeth
Edvardsen, Sara-Maria Allen, Ingrid Kristin Torsvik, Truls Raastad, Ellen Ruud,
Kristian Bernhard Nilsen

Pediatr Neurol; doi: 10.1016/j.pediatrneurol.2022.11.012
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THE MODERATED MEDIATING EFFECTS OF
NUTRITION AND PHYSICAL ACTIVITY
BETWEEN FATIGUE AND QUALITY OF LIFE IN
CHILDHOOD CANCER SURVIVORS

PURPOSE
The aim of this study was to investigate
the associations between nutrition,
physical activity, fatigue, and quality of
life (QoL) among childhood cancer
survivors. The specific purpose was to
examine whether nutrition mediated and
physical activity moderated the
relationship between fatigue and QoL in
this population.

METHODS
A pooled sample of 120 childhood cancer
survivors were recruited at pediatric
oncology wards and ambulatory settings
between August 2020 and May 2021. We
collected data on participants'
demographic characteristics, fatigue,
nutritional status, physical activity, and
QoL. We then adapted Hayes Process
Macro to examine the mediating and
moderating effects of nutrition and
physical activity on the relationship
between fatigue and QoL.

RESULTS
In models adjusted for age and sex, (1)
the simple mediation analysis identified
the mediating effect of nutrition on the
relationship between fatigue and QoL;
and (2) the mediation and moderation
analysis identified that the direct effect
of nutrition between fatigue and QoL
was significant when adding (a) physical
activity and (b) fatigue × physical
activity. There were significantly
decreasing trends in physical activity at
1 standard deviation below the mean and
at the mean, but not at 1 standard
deviation above the mean.

CONCLUSIONS
Our findings demonstrate that nutrition
mediated and physical activity
moderated the relationship between
fatigue and QoL. This highlights an
opportunity to enhance QoL among
childhood cancer survivors through
healthy lifestyle interventions. To
ensure that future interventions address
children's needs and promote the
greatest impact, such interventions
should include nutrition and physical
activity components that involve nurses,
pediatric oncology physicians,
nutritionists, and physical therapists.

Wei-Wen Wu, Cheng-Shi Shiu, Chia-Chun Tang, Shiann-Tang Jou, Huey-Ling Chen

Asian Nurs Res; doi: 10.1016/j.anr.2022.12.003
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MMR VACCINATION TIMING AND LONG-TERM
IMMUNITY AMONG CHILDHOOD CANCER
SURVIVORS

Susan Ashley Speckhart

Pediatr Blood Cancer; doi: 10.1002/pbc.30133

ABSTRACT
Long-term seroprotection against the
measles and mumps viruses has not been
reported in childhood cancer survivor
(CCS) who received two-lifetime doses
of the measles, mumps, and rubella
(MMR) vaccine. We performed a
retrospective study of measles and
mumps titers among 55 CCS who
received standard chemotherapy and
two MMR vaccinations at any time. 

Over 75% of CCS who received at least
one MMR prior to their cancer diagnosis
had a negative or equivocal titer to
measles or mumps. In contrast, all CCS
who received the MMR series following
their cancer treatment demonstrated
long-term seroprotection to both
viruses at a mean of 8.2 years after their
last vaccination.

http://dx.doi.org/10.1002/pbc.30133
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"THERE'S NO PLAYBOOK FOR WHEN YOUR
KID HAS CANCER": DESIRED ELEMENTS OF AN
ELECTRONIC RESOURCE TO SUPPORT
PEDIATRIC CANCER COMMUNICATION

INTRODUCTION
Acute lymphoblastic leukemia (ALL), the
most common childhood malignancy,
has a relatively favorable long-term
prognosis. Yet the complexity of
treatment and the emotionality of the
diagnosis leave families feeling
unprepared for many aspects of therapy.
This qualitative study aimed to identify
desired elements and format of a
communication resource to support
patients and families facing a diagnosis
of ALL.

METHODS
Semi-structured interviews of 12 parents
of children receiving ALL treatment, 10
parents of survivors of ALL, and eight
adolescent and young adult (AYA)
survivors of ALL were conducted
between February and June 2021. The
interviews focused on communication
experiences throughout treatment and
identified domains to be addressed in a
resource in development.

RESULTS
All participants supported the
development of an interactive,
electronic health (eHealth) resource to
help navigate ALL treatment. They felt a
website would be helpful in addressing
information gaps and mitigating
pervasive feelings of overwhelm.
Participants specifically sought: (a)
information resources to address
feelings of cognitive overload; (b)
practical tips to help navigate logistical
challenges; (c) clear depictions of
treatment choices and trajectories to
facilitate decision-making; and (d)
additional psychosocial resources and
support. Two overarching themes that
families felt should be interwoven
throughout the eHealth resource were
connections with other
patients/families and extra support at
transitions between phases of
treatment.

CONCLUSIONS
A new diagnosis of ALL and its treatment
are extremely overwhelming. Patients
and families unanimously supported an
eHealth resource to provide additional
information and connect them with
emotional support, starting at diagnosis
and extending throughout treatment.

Katie A Greenzang, Madison L Scavotto, Anna C Revette, Sarah F Schlegel, Lewis B
Silverman, Jennifer W Mack

Pediatr Blood Cancer; doi: 10.1002/pbc.30198
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LOOKING TOWARDS 2030: STRENGTHENING
THE ENVIRONMENTAL HEALTH IN
CHILDHOOD-ADOLESCENT CANCER
SURVIVOR PROGRAMS
Laura T Cabrera-Rivera, Brittney Sweetser, José L Fuster-Soler, Rebeca Ramis,
Fernando A López-Hernández, Antonio Pérez-Martínez, Juan A Ortega-García

Int J Environ Res Public Health; doi: 10.3390/ijerph20010443

ABSTRACT
Childhood and adolescent cancer
survivors (CACS) are a high-risk
population for non-communicable
diseases and secondary carcinogenesis.
The Environmental and Community
Health Program for Longitudinal Follow-
up of CACS in the region of Murcia,
Spain, is an ongoing pioneering program
that constitutes a model for social
innovation. This study aims to present
the program tools and protocol as a
whole, as well as a profile of the
incidence, survival, and spatiotemporal
distribution of childhood cancer in the
region of Murcia, Spain, using 822
sample cases of cancer diagnosed in
children under 15 years of age (1998-
2020). While the crude incidence rate
across that entire period was 149.6 per 1
million, there was an increase over that
time in the incidence. 

The areas with a higher standardized
incidence ratio have shifted from the
northwest (1998-2003) to the southeast
(2016-2020) region. Overall, the ten-year
survival rate for all tumor types was
80.1% over the entire period, increasing
the five-year survival rate from 76.1
(1998-2003) to 85.5 (2014-2018). CACS
living in areas with very poor outdoor
air quality had lower survival rates.
Furthermore, integrating environmental
health into clinical practice could
improve knowledge of the etiology and
prognosis, as well as the outcomes of
CACS. Finally, monitoring individual
carbon footprints and creating healthier
lifestyles, alongside healthier
environments for CACS, could promote
wellbeing, environmental awareness,
and empowerment in order to attain
Sustainable Development Goals for non-
communicable diseases in this
population.

http://dx.doi.org/10.3390/ijerph20010443
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ADVANCING SURVIVORS KNOWLEDGE (ASK
STUDY) OF SKIN CANCER SURVEILLANCE
AFTER CHILDHOOD CANCER: A RANDOMIZED
CONTROLLED TRIAL IN THE CHILDHOOD
CANCER SURVIVOR STUDY

PURPOSE
To improve skin cancer screening among
survivors of childhood cancer treated
with radiotherapy where skin cancers
make up 58% of all subsequent
neoplasms. Less than 30% of survivors
currently complete recommended skin
cancer screening.

PATIENTS AND METHODS
This randomized controlled comparative
effectiveness trial evaluated patient and
provider activation (PAE + MD) and
patient and provider activation with
teledermoscopy (PAE + MD + TD)
compared with patient activation alone
(PAE), which included print materials,
text messaging, and a website on skin
cancer risk factors and screening
behaviors. Seven hundred twenty-eight
participants from the Childhood Cancer
Survivor Study (median age at baseline
44 years), age > 18 years, treated with
radiotherapy as children, and without
previous history of skin cancer were
randomly assigned (1:1:1). Primary
outcomes included receiving a physician
skin examination at 12 months and
conducting a skin self-examination at 18
months after intervention.

RESULTS
Rates of physician skin examinations
increased significantly from baseline to
12 months in all three intervention
groups: PAE, 24%-39%, relative risk
[RR], 1.65, 95% CI, 1.32 to 2.08; PAE +
MD, 24% to 39%, RR, 1.56, 95% CI, 1.25 to
1.97; PAE + MD + TD, 24% to 46%, RR,
1.89, 95% CI, 1.51 to 2.37. The increase in
rates did not differ between groups (P =
.49). Similarly, rates of skin self-
examinations increased significantly
from baseline to 18 months in all three
groups: PAE, 29% to 50%, RR, 1.75, 95%
CI, 1.42 to 2.16; PAE + MD, 31% to 58%,
RR, 1.85, 95% CI, 1.52 to 2.26; PAE + MD +
TD, 29% to 58%, RR, 1.95, 95% CI, 1.59 to
2.40, but the increase in rates did not
differ between groups (P = .43).

CONCLUSION
Although skin cancer screening rates
increased more than 1.5-fold in each of
the intervention groups, there were no
differences between groups. Any of
these interventions, if implemented,
could improve skin cancer prevention
behaviors among childhood cancer
survivors.

Alan C Geller, Adina Coroiu, Robyn R Keske, Sebastien Haneuse, Jessica A Davine,
Karen M Emmons, Casey L Daniel, Todd M Gibson, Aaron J McDonald, Leslie L
Robison, Ann C Mertens, Elena B Elkin, Ashfaq Marghoob, Gregory T Armstrong
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MANIPULATING THE GUT MICROBIOME AS A
THERAPEUTIC STRATEGY TO MITIGATE LATE
EFFECTS IN CHILDHOOD CANCER SURVIVORS

Lixian Oh, Syaza Ab Rahman, Kailey Dubinsky, Mohamad Shafiq Azanan, Hany Ariffin

Technol Cancer Res Treat; doi: 10.1177/15330338221149799

ABSTRACT
Recent studies have identified causal
links between altered gut microbiome,
chronic inflammation, and
inflammation-driven conditions such as
diabetes and cardiovascular disease.
Childhood cancer survivors (CCS) show
late effects of therapy in the form of
inflammaging-related disorders as well
as microbial dysbiosis, supporting a
hypothesis that the conditions are
interconnected. Given the susceptibility
of the gut microbiome to alteration, a
number of therapeutic interventions
have been investigated for the treatment
of inflammatory conditions, though not
within the context of cancer
survivorship in children and
adolescents. 

Here, we evaluate the potential for these
interventions, which include probiotic
supplementation, prebiotics/fiber-rich
diet, exercise, and fecal microbiota
transplantation for prevention and
treatment of cancer treatment-related
microbial dysbiosis in survivors. We also
make recommendations to improve
adherence and encourage long-term
lifestyle changes for maintenance of
healthy gut microbiome in CCS as a
potential strategy to mitigate
treatment-related late effects.

http://dx.doi.org/10.1177/15330338221149799
http://dx.doi.org/10.1177/15330338221149799
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FEASIBILITY OF SERIAL NEUROCOGNITIVE
ASSESSMENT USING COGSTATE DURING AND
AFTER THERAPY FOR CHILDHOOD LEUKEMIA

PURPOSE
Neurocognitive impairment is frequently
observed among survivors of childhood
acute lymphoblastic leukemia (ALL)
within the domains of attention, working
memory, processing speed, executive
functioning, and learning and memory.
However, few studies have characterized
the trajectory of treatment-induced
changes in neurocognitive function
beginning in the first months of
treatment, to test whether early changes
predict impairment among survivors. If
correct, we hypothesize that those
children who are most susceptible to
early impairment would be ideal subjects
for clinical trials testing interventions
designed to protect against treatment-
related neurocognitive decline.

METHODS
In this pilot study, we prospectively
assessed neurocognitive functioning
(attention, working memory, executive
function, visual learning, and processing
speed), using the Cogstate computerized
battery at six time points during the 2
years of chemotherapy treatment and 1-
year post-treatment (Dana-Farber
Cancer Institute ALL Consortium
protocol 11-001; NCT01574274).

RESULTS
Forty-three patients with ALL consented
to serial neurocognitive testing. Of the
31 participants who remained on study
through the final time point, 1 year after
completion of chemotherapy, 28 (90%)
completed at least five of six planned
Cogstate testing time points.
Performance and completion checks
indicated a high tolerability (≥ 88%) for
all subtests. One year after completion
of treatment, 10 of 29 patients (34%)
exhibited neurocognitive function more
than 2 standard deviations below age-
matched norms on one or more Cogstate
subtests.

CONCLUSIONS
Serial collection of neurocognitive data
(within a month of diagnosis with ALL,
during therapy, and 1-year post-
treatment) is feasible and can be
informative for evaluating treatment-
related neurocognitive impairment.

Peter D Cole, Soo Young Kim, Yuelin Li, Adrian Schembri, Kara M Kelly, Maria-Luisa
Sulis, Lynda Vrooman, Jennifer J G Welch, Sameera Ramjan, Lewis B Silverman,
Stephen A Sands

Support Care Cancer; doi: 10.1007/s00520-022-07566-6

http://dx.doi.org/10.1007/s00520-022-07566-6


5 8  |  C H I L D H O O D  C A N C E R  L A T E  E F F E C T S  P U B L I C A T I O N S

HYPOTHALAMIC-PITUITARY-GONADAL
FUNCTION, PUBERTAL DEVELOPMENT AND
FERTILITY OUTCOMES IN MALE AND FEMALE
MEDULLOBLASTOMA SURVIVORS: A SINGLE
CENTRE EXPERIENCE

BACKGROUND
Endocrine deficiencies, including
hypothalamic-pituitary-gonadal axis
(HPGA) impairment, are common in
survivors of childhood and adolescent
medulloblastoma. Still, data regarding
pubertal development and fecundity are
limited, and few studies assessed HPGA
function in males. We aimed to describe
HPGA function in a large cohort of
patients with medulloblastoma.

METHODS
A retrospective study comprising all 62
medulloblastoma patients treated in our
center between 1987-2021, who were at
least two years from completion of
therapy. HPGA function was assessed
based on clinical data, biochemical
markers, and questionnaires.

RESULTS
Overall, 76% of female patients had
clinical or biochemical evidence of
HPGA dysfunction. Biochemical evidence
of diminished ovarian reserve was seen
in all prepubertal girls (n=4). Among the
males, 34% had clinical or biochemical
evidence of gonadal dysfunction, 34%
had normal function, and 29% were age-
appropriately clinically and
biochemically pre-pubertal. 

The difference between males and
females was significant (p=0.003).
Cyclophosphamide-equivalent dose
(CED) was significantly associated with
HPGA function in females, but not in
males. There was no association
between HPGA dysfunction and other
endocrine deficiencies, length of follow
up, weight status, and radiation
treatment protocol. Two female and two
male patients achieved successful
pregnancies, resulting in 6 live births.

CONCLUSIONS
HPGA dysfunction is common after
treatment for childhood
medulloblastoma. This is seen more in
females, likely due to damage to the
ovaries from spinal radiotherapy. Our
findings may assist in counselling
patients and their families regarding risk
to future fertility and need for fertility
preservation.

Eve Stern, Michal Ben-Ami, Noah Gruber, Amos Toren, Shani Caspi, Gadi Abebe-
Campino, Michal Lurye, Michal Yalon, Dalit Modan-Moses

Neuro Oncol; doi: 10.1093/neuonc/noad009
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SPECIAL CONSIDERATIONS IN THE DESIGN
AND IMPLEMENTATION OF PEDIATRIC
OTOPROTECTION TRIALS

PURPOSE
Cisplatin-induced hearing loss (CIHL) is
a common late effect after childhood
cancer treatment having profound,
lifelong consequences that lower quality
of life. The recent identification of
intravenous sodium thiosulfate (STS) as
an effective agent for preventing
pediatric CIHL represents a paradigm
shift that has created new opportunities
for expanding STS usage and developing
additional otoprotectants. The purpose
of this paper is to discuss key
considerations and recommendations
for the design and implementation of
future pediatric otoprotection trials.

METHODS
An approach synthesizing published data
and collective experience was used.

RESULTS
Key issues were identified in the
categories of translational research, trial
designs for systemic and intratympanic
agents, measurement of ototoxicity, and
biostatistical challenges.

CONCLUSIONS
Future pediatric otoprotection trials
should emphasize (1) deep integration of
preclinical and early-phase studies; (2)
an embedded or free-standing design for
systemic agents based on mechanistic
considerations; (3) use of suitable
audiologic testing batteries for children,
SIOP grading criteria, and submission of
raw audiologic data for central review;
and (4) novel endpoints and innovative
study designs that maximize trial
efficiency for limited sample sizes.
Additional recommendations include
routine collection of DNA specimens for
assessing modifying effects of genetic
susceptibility and meaningful inclusion
of patient/family advocates for
informing trial development.

IMPLICATIONS FOR CANCER
SURVIVORS
Changing the historical paradigm from
acceptance to prevention of pediatric
CIHL through expanded research with
existing and emerging otoprotectants
will dramatically improve quality of life
for future childhood cancer survivors
exposed to cisplatin.

David R Freyer, Etan Orgel, Kristin Knight, Mark Krailo

J Cancer Surviv; doi: 10.1007/s11764-022-01312-x
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PREMATURE AGING IN CHILDHOOD CANCER
SURVIVORS

Jarmila Kruseova, Andrea Zichova, Tomas Eckschlager

Oncol Lett; doi: 10.3892/ol.2022.13629

ABSTRACT
Progress in medicine has increased the
survival time of children suffering from
cancer; >80% of patients survive for at
least 5 years from the end of treatment.
However, there are late effects of
anticancer therapy, which accompany
this success. Two-thirds of childhood
cancer survivors (CCSs) have at least
one late effect (any side effects or
complications of anticancer treatment
that appear months to years after the
completion of treatment), e.g.
endocrinopathies, cardiovascular
diseases or subsequent cancers, and half
of these late effects are serious or life
threatening. These late consequences of
childhood cancer treatment pose a
serious health, social and economic
problem. A common mechanism for
developing a number of late effects is
the onset of premature biological aging,
which is associated with the early onset
of chronic diseases and death. 

Cellular senescence in cancer survivors
is caused by therapy that can induce
chromosomal aberrations, mutations,
telomere shortening, epigenetic
alterations and mitochondrial
dysfunctions. The mechanisms of
accelerated aging in cancer survivors
have not yet been fully clarified. The
measurement of biological age in
survivors can help improve the
understanding of aging mechanisms and
identify risk factors for premature aging.
However, to the best of our knowledge,
no single marker for the evaluation of
biological or functional age is known, so
it is therefore necessary to measure the
consequences of anticancer treatment
using complex assessments. The present
review presents an overview of
premature aging in CCSs and of the
mechanisms involved in its development,
focusing on the association of
senescence and late effects.

http://dx.doi.org/10.3892/ol.2022.13629
http://dx.doi.org/10.3892/ol.2022.13629
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EMOTIONAL, BEHAVIORAL, AND PHYSICAL
HEALTH CONSEQUENCES OF LONELINESS IN
YOUNG ADULT SURVIVORS OF CHILDHOOD
CANCER: RESULTS FROM THE CHILDHOOD
CANCER SURVIVOR STUDY

BACKGROUND
Young adults in the general population
are at risk of experiencing loneliness,
which has been associated with physical
and mental health morbidities. The
prevalence and consequences of
loneliness in young adult survivors of
childhood cancer remain unknown.

METHODS
A total of 9664 young adult survivors of
childhood cancer (median age at
diagnosis 10.5 years [interquartile range
(IQR), 5-15], 27.1 years at baseline [IQR,
23-32]) and 2221 siblings enrolled in the
Childhood Cancer Survivor Study
completed a self-reported survey
question assessing loneliness on the
Brief Symptom Inventory-18 at baseline
and follow-up (median follow-up, 6.6
years). Multivariable models evaluated
the prevalence of loneliness at baseline
only, follow-up only, and baseline +
follow-up, and its associations with
emotional distress, health behaviors, and
chronic conditions at follow-up.

RESULTS
Survivors were more likely than siblings
to report loneliness at baseline + follow-
up (prevalence ratio [PR] 2.2; 95%
confidence interval [CI], 1.7-3.0) and at
follow-up only (PR, 1.4; 95% CI, 1.1-1.7).
Loneliness at baseline + follow-up was
associated with elevated risk of anxiety
(relative risk [RR], 9.8; 95% CI, 7.5-12.7),
depression (RR, 17.9; 95% CI, 14.1-22.7),
and current smoking (odds ratio [OR],
1.7; 95% CI, 1.3-2.3) at follow-up.
Loneliness at follow-up only was
associated with suicidal ideation (RR, 1.5;
95% CI, 1.1-2.1), heavy/risky alcohol
consumption (RR, 1.3; 95% CI, 1.1-1.5),
and new-onset grade 2-4 chronic
conditions (RR, 1.3; 95% CI, 1.0-1.7).

CONCLUSIONS
Young adult survivors of childhood
cancer have elevated risk of
experiencing loneliness, which is
associated with future emotional
distress, risky health behaviors, and
new-onset chronic conditions.

Chiara Papini, Ameera A Fayad, Mingjuan Wang, Fiona S M Schulte, I-Chan Huang, Yu-
Ping Chang, Rebecca M Howell, Deokumar Srivastava, Wendy M Leisenring, Gregory T
Armstrong, Todd M Gibson, Leslie L Robison, Kevin C Oeffinger, Kevin R Krull, Tara M
Brinkman

Cancer; doi: 10.1002/cncr.34633
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RISK OF MAJOR PSYCHIATRIC DISORDERS
AMONG CHILDREN AND ADOLESCENTS
SURVIVING MALIGNANCIES: A NATIONWIDE
LONGITUDINAL STUDY

PURPOSE
Evidence suggests an increased long-term
risk of major psychiatric disorders (MPDs) in
childhood and adolescent cancer survivors
(CACSs). However, definitive conclusions
regarding such associations and whether
such associations vary for different types of
cancers remain unclear.

METHODS
Using a nationwide data set from 2001 to
2011, we enrolled CACSs and likewise
randomly selected individuals without
cancer from the general population (1:10
ratio) who were matched to the CACSs with
regard to demographic data. We investigated
eight organ system-related cancers. The
primary outcomes were the risks of seven
MPD diagnoses: autism spectrum disorder
(ASD), attention-deficit/hyperactivity
disorder (ADHD), schizophrenia, bipolar
disorder (BD), major depressive disorder
(MDD), obsessive-compulsive disorder
(OCD), and post-traumatic stress disorder.

RESULTS
CACSs (n = 5,121; mean age = 9.08 years)
showed increased risks of six MPD diagnoses
than controls (n = 51,210), with results as
follows (in descending order): ASD (hazard
ratio [HR], 10.42; associated 95% CI, 4.58 to
23.69), ADHD (HR, 6.59; 95% CI, 4.91 to 8.86),
BD (HR, 2.93; 95% CI, 1.26 to 6.80), MDD (HR,
1.88; 95% CI, 1.26 to 2.79), OCD (HR, 3.37;
95% CI, 1.33 to 8.52), and post-traumatic
stress disorder (HR, 6.10; 95% CI, 1.46 to
25.54). CACSs also showed earlier ages at
diagnoses of ADHD, schizophrenia, MDD,
and OCD than controls. The risks of MPD
diagnoses vary according to specific cancer
types/categories. Brain cancer and
lymphatic/hematopoietic tissue cancer were
associated with the greatest number of MPD
diagnoses (ie, each was associated with six
diagnoses). In addition, ASD and ADHD were
associated with most organ system-related
cancers (ie, each was associated with five
categories).

CONCLUSIONS
We found that CACSs were at higher risks of
MPD diagnoses than controls. Follow-up
care should include psychosocial
interventions focusing on early signs of
mental health problems and early
interventions in this high-risk group.

Tien-Wei Hsu, Chih-Sung Liang, Shih-Jen Tsai, Ya-Mei Bai, Tung-Ping Su, Tzeng-Ji
Chen, Mu-Hong Chen

J Clin Oncol; doi: 10.1200/JCO.22.01189
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CLINICAL EVALUATION OF LATE OUTCOMES
IN DUTCH CHILDHOOD CANCER SURVIVORS:
METHODOLOGY OF THE DCCSS LATER 2
STUDY

BACKGROUND
Childhood cancer survivors face late health
problems; despite advances in research,
details on risk remain unclear. We describe
the methodological aspects of the Dutch
Childhood Cancer Survivor Study (DCCSS)
cross-sectional clinical study (LATER 2
study).

METHODS
From the multi-center DCCSS LATER cohort
of 6165 five-year survivors diagnosed during
1963-2001, we invited 4735 eligible survivors
in 2016, as well as siblings and parents of
survivors. Gaps in evidence identified during
development of surveillance guidelines were
translated into clinical research questions
for 16 outcome-specific subprojects. The
regular care visit to the LATER outpatient
clinic forms the backbone of outcome
assessment complemented with research-
defined measurements (physical
examination, clinical tests, questionnaires).
Furthermore, blood/saliva samples were
taken for deoxyribonucleic acid (DNA)
extraction.

RESULTS
In total, 2519 (53.2%) survivors participated
in the LATER 2 study. When comparing
participants with nonparticipants, we
observed that males, CNS survivors, and
those treated with surgery only were less
likely to participate. Of the participating
survivors, 49.3% were female. Median time
since childhood cancer diagnosis was 26.9
years (range 14.8-54.7 years) and median
attained age was 34.4 years (range 15.4-66.6
years).

CONCLUSIONS
The high-quality data generated in the
LATER 2 study will provide valuable insights
into risks of and risk factors for clinical and
physical and psychosocial health outcomes
and factors for early recognition of those
health outcomes in long-term childhood
cancer survivors. This will contribute to fill
in important gaps in knowledge and improve
the quality of life and care for childhood
cancer survivors.

Elizabeth A M Feijen, Jop C Teepen, Eline van Dulmen-den Broeder, Marry M van den
Heuvel-Eibrink, Margriet van der Heiden-van der Loo, Helena J H van der Pal, Andrica
C H de Vries, Marloes Louwerens, Dorine Bresters, Birgitta Versluys, Hanneke de
Ridder, Margreet Veening, Flora E van Leeuwen, Martha Grootenhuis, Heleen
Maurice-Stam, Hanneke M van Santen, Sebastian J C M M Neggers, Saskia Pluijm, Jaap
den Hartogh, Cécile M Ronckers, Wim J E Tissing, Jacqueline J Loonen, Leontien C M
Kremer

Pediatr Blood Cancer; doi: 10.1002/pbc.30212
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COLORECTAL CANCER RISK AND
RECOMMENDATIONS FOR COLORECTAL
CANCER SURVEILLANCE IN ADULT
SURVIVORS OF CHILDHOOD CANCER

Katie Shen, Natalie Farha, Seth Rotz, Ehsan H Balagamwala, Carole Macaron, Gautam
M Mankaney, Carol A Burke

J Clin Gastroenterol; doi: 10.1097/MCG.0000000000001831

ABSTRACT
While many organizations have
published guidance on the approach to
colorectal cancer (CRC) screening in
average-risk and certain high-risk
groups, adult survivors of childhood
cancer (ASCC) who have a heightened
risk of CRC are rarely included as a
target group for enhanced CRC
surveillance. The population of ASCC
continues to grow due to increasingly
effective cancer therapies and improved
survival. With this increased survival
comes an increased risk for subsequent
malignant neoplasms, including CRC. 

Since there is little published guidance
for CRC surveillance in ASCC and limited
awareness of increased CRC risk among
both physicians and patients, the
objectives of our paper are to review the
incidence of and risk factors for
colorectal neoplasia in ASCC, describe
the clinical phenotypes of colorectal
neoplasia in ASCC, review published
surveillance strategies based on
consensus-based survivorship
guidelines, and outline areas for future
research to optimize surveillance
strategies.

http://dx.doi.org/10.1097/MCG.0000000000001831
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THE RISK OF VALVULAR HEART DISEASE IN
THE FRENCH CHILDHOOD CANCER
SURVIVORS' STUDY: CONTRIBUTION OF
DOSE-VOLUME HISTOGRAM PARAMETERS

BACKGROUND AND PURPOSE
Valvular Heart Disease (VHD) is a known
complication of childhood cancer after
radiotherapy treatment. However, the
dose-volume-effect relationships have
not been fully explored.

MATERIALS AND METHODS
We obtained individual heart Dose
Volume Histograms (DVH) for survivors
of the French Childhood Cancer
Survivors Study (FCCSS) who had
received radiotherapy. We calculated
the Mean Dose to the Heart (MHD) in
Gy, as well as the heart DVH parameters
(V_d Gy, which represents the
percentage of heart volume receiving at
least d Gy), fixing the thresholds to 0.1
Gy, 5 Gy, 20 Gy, and 40 Gy. We analyzed
them furtherly in the subpopulation of
the cohort that was treated with a dose
lower than 5 Gy (V_0.1Gy|V5Gy=0%), 20
Gy (V_5Gy|V20Gy=0%), and 40 Gy
(V_20Gy|V40Gy=0%), respectively. We
investigated their role in the occurrence
of a VHD in this population-based
observational cohort study using the
Cox proportional hazard model,
adjusting for age at cancer diagnosis and
chemotherapy exposure.

RESULTS
Median follow-up was 30.6 years.
Eighty-one patients out of the 7462 (1%)
with complete data experienced a severe
VHD (grade ≥3). The risk of VHD
increased along with the MHD, and it
was associated with high doses to the
heart (V40Gy <50%, hazard ratio (HR) =
7.96, 95% CI: 4.26-14.88 and
V_20Gy|V40Gy=0% >50%, HR=5.03, 95%
CI: [2.35-10.76]). Doses 5-20 Gy to more
than 50% (V_5Gy|V20Gy=0% >50%) of
the heart induced a marginally non-
significant estimated risk. We also
observed a remarkable risk increase with
attained age.

CONCLUSIONS
Our results provide new insight into the
VHD risk that may impact current
treatments and long-term follow-up of
childhood cancer survivors.

Stefania Chounta, Sarah Lemler, Nadia Haddy, Brice Fresneau, Imene Mansouri,
Mahmoud Bentriou, Charlotte Demoor-Goldschmidt, Ibrahima Diallo, Vincent
Souchard Msc, Duyen DO Thi, Cristina Veres, Aurore Surun, François Doz, Damien
LLanas, Giao Vu-Bezin, Carole Rubino, Florent de Vathaire, Véronique Letort,
Rodrigue S Allodji

Radiother Oncol; doi: 10.1016/j.radonc.2023.109479
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DEXRAZOXANE AND LONG-TERM HEART
FUNCTION IN SURVIVORS OF CHILDHOOD
CANCER

PURPOSE
For survivors of childhood cancer treated
with doxorubicin, dexrazoxane is
cardioprotective for at least 5 years.
However, longer-term data are lacking.

METHODS
Within the Children's Oncology Group and
the Dana Farber Cancer Institute's
Childhood Acute Lymphoblastic Leukemia
Consortium, we evaluated four randomized
trials of children with acute lymphoblastic
leukemia or Hodgkin lymphoma, who
received doxorubicin with or without
dexrazoxane, and a nonrandomized trial of
patients with osteosarcoma who all received
doxorubicin with dexrazoxane. Cumulative
doxorubicin doses ranged from 100 to 600
mg/m² across these five trials, and
dexrazoxane was administered uniformly
(10:1 mg/m² ratio) as an intravenous bolus
before doxorubicin. Cardiac function was
prospectively assessed in survivors from
these trials, plus a matched group of
survivors of osteosarcoma treated with
doxorubicin without dexrazoxane. Two-
dimensional echocardiograms and blood
biomarkers were analyzed centrally in
blinded fashion. Multivariate analyses
adjusted for demographic characteristics,
cumulative doxorubicin dose, and chest
radiotherapy determined the differences and
associations by dexrazoxane status.

RESULTS
From 49 participating institutions, 195
participants were assessed at 18.1 ± 2.7 years
since cancer diagnosis (51% dexrazoxane-
exposed; cumulative doxorubicin dose 297 ±
91 mg/m²). Dexrazoxane administration was
associated with superior left ventricular
fractional shortening (absolute difference,
+1.4% [95% CI, 0.3 to 2.5]) and ejection
fraction (absolute difference, +1.6% [95% CI,
0.0 to 3.2]), and lower myocardial stress per
B-type natriuretic peptide (-6.7 pg/mL [95%
CI, -10.6 to -2.8]). Dexrazoxane was
associated with a reduced risk of having
lower left ventricular function (fractional
shortening < 30% or ejection fraction < 50%;
odds ratio, 0.24 [95% CI, 0.07 to 0.81]). This
protective association was primarily seen in
those treated with cumulative doxorubicin
doses ≥ 250 mg/m².

CONCLUSION
Among young adult-aged survivors of
childhood cancer, dexrazoxane was
associated with a cardioprotective effect
nearly 20 years after initial anthracycline
exposure.

Eric J Chow, Sanjeev Aggarwal, David R Doody, Richard Aplenc, Saro H Armenian, K
Scott Baker, Smita Bhatia, Nancy Blythe, Steven D Colan, Louis S Constine, David R
Freyer, Lisa M Kopp, Caroline Laverdière, Wendy M Leisenring, Nao Sasaki, Lynda M
Vrooman, Barbara L Asselin, Cindy L Schwartz, Steven E Lipshultz

J Clin Oncol; doi: 10.1200/JCO.22.02423
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DIAGNOSIS AND MANAGEMENT OF CANCER
TREATMENT-RELATED CARDIAC
DYSFUNCTION AND HEART FAILURE IN
CHILDREN

Mohamed Hegazy, Stephanie Ghaleb, Bibhuti B Das

Children (Basel); doi: 10.3390/children10010149

ABSTRACT
It is disheartening for parents to discover
that their children have long-term cardiac
dysfunction after being cured of life-
threatening childhood cancers. As the
number of childhood cancer survivors
increases, early and late oncology-therapy-
related cardiovascular complications
continues to rise. It is essential to
understand that cardiotoxicity in childhood
cancer survivors is persistent and
progressive. A child's cancer experience
extends throughout his lifetime, and ongoing
care for long-term survivors is recognized as
an essential part of the cancer care
continuum. Initially, there was a lack of
recognition of late cardiotoxicities related
to cancer therapy. About 38 years ago, in
1984, pioneers like Dr. Lipshultz and others
published anecdotal case reports of late
cardiotoxicities in children and adolescents
exposed to chemotherapy, including some
who ended up with heart transplantation. At
that time, cardiac tests for cancer survivors
were denied by insurance companies
because they did not meet appropriate use
criteria. .

Since then, cardio-oncology has been an
emerging field of cardiology that focuses on
the early detection of cancer therapy-
related cardiac dysfunction occurring during
and after oncological treatment. The
passionate pursuit of many healthcare
professionals to make life better for
childhood cancer survivors led to more than
10,000 peer-reviewed publications in the
last 40 years. We synthesized the existing
evidence-based practice and described our
experiences in this review to share our
current method of surveillance and
management of cardiac dysfunction related
to cancer therapy. This review aims to
discuss the pathological basis of cancer
therapy-related cardiac dysfunction and
heart failure, how to stratify patients prone
to cardiotoxicity by identifying modifiable
risk factors, early detection of cardiac
dysfunction, and prevention and
management of heart failure during and
after cancer therapy in children. We
emphasize serial longitudinal follow-ups of
childhood cancer survivors and targeted
intervention for high-risk patients. We
describe our experience with the new
paradigm of cardio-oncology care, and
collaboration between cardiologist and
oncologist is needed to maximize cancer
survival while minimizing late cardiotoxicity

http://dx.doi.org/10.3390/children10010149
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LONG-TERM SAFETY OF GROWTH HORMONE
DEFICIENCY TREATMENT IN CANCER AND
SELLAR TUMORS ADULT SURVIVORS: IS
THERE A ROLE OF GH THERAPY ON THE
NEOPLASTIC RISK?

Carolina Di Somma, Elisabetta Scarano, Rossana Arianna, Fiammetta Romano,
Mariarosaria Lavorgna, Domenico Serpico, Annamaria Colao

J Clin Med; doi: 10.3390/jcm12020662

ABSTRACT
Experimental studies support the
hypothesis that GH/IGF-1 status may
influence neoplastic tissue growth.
Epidemiological studies suggest a link
between GH/IGF-1 status and cancer
risk. However, several studies regarding
GH replacement safety in childhood
cancer survivors do not show a
prevalence excess of de novo cancers,
and several reports on children and
adults treated with GH have not shown
an increase in observed cancer risk in
these patients. The aim of this review is
to provide an at-a-glance overview and
the state of the art of long-term effects
of GH replacement on neoplastic risk in
adults with growth hormone deficiency
who have survived cancer and sellar
tumors.

http://dx.doi.org/10.3390/jcm12020662
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COMPARING THE ADULT AND PREPUBERTAL
TESTIS: METABOLIC TRANSITIONS AND THE
CHANGE IN THE SPERMATOGONIAL STEM
CELL METABOLIC MICROENVIRONMENT

BACKGROUND
Survivors of childhood cancer often suffer
from infertility. While sperm
cryopreservation is not feasible before
puberty, the patient's own spermatogonial
stem cells (SSCs), could serve as a germ cell
reservoir, enabling these patients to father
their own children in adulthood through the
isolation, in vitro expansion, and subsequent
transplantation of SSCs. However, this
approach requires large numbers of stem
cells and methods for successfully
propagating SSCs in the laboratory are yet
to be established for higher mammals and
humans. The improvement of SSC culture
requires deeper understanding of their
metabolic requirements and the mechanisms
that regulate metabolic homeostasis.

AIM
This review gives a summary on our
knowledge of SSC metabolism during
maintenance and differentiation and
highlights the potential influence of Sertoli
cell and stem cell niche maturation on SSC
metabolic requirements during development.

RESULTS AND CONCLUSIONS
Fetal human SSC precursors, or gonocytes,
migrate into the seminiferous cords and
supposedly mature to adult stem cells within
the first year of human development.
However, the SSC niche doesn't fully
differentiate until puberty, when Sertoli
cells dramatically rearrange the architecture
and microenvironment within the
seminiferous epithelium. Consequently,
prepubertal and adult SSCs experience two
distinct niche environments potentially
affecting SSC metabolism and maturation.
Indeed, the metabolic requirements of
mouse PGCs and pig gonocytes are distinct
from their adult counterparts and novel
single cell RNA sequencing analysis of
human and porcine SSCs during
development confirms this metabolic
transition. Knowledge of the metabolic
requirements and their changes and
regulation during SSC maturation is
necessary to implement laboratory-based
techniques and enable clinical use of SSCs.
Based on the advancement in our
understanding of germline metabolism
circuits and maturation events of niche cells
within the testis we propose a new
definition of spermatogonial stem cell
maturation and its amendment in the light of
metabolic change.

Anna Laura Voigt, Nathalia de Lima E Martins Lara, Ina Dobrinski

Andrology; doi: 10.1111/andr.13397
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RISK OF RENAL OR URINARY RELATED
HOSPITALISATION IN SURVIVORS OF
CHILDHOOD CANCER: RESULTS FROM THE
FRENCH CHILDHOOD CANCER SURVIVOR
STUDY

BACKGROUND
Hospitalisation rates can be used as an
indirect indicator of the burden and severity
of adverse health outcomes in childhood
cancer survivors. We aimed to determine the
long-term risks of hospitalisation related to
renal and urinary diseases.

METHODS
The French Childhood Cancer Survivor Study
cohort was linked with data from the French
National Healthcare System database, which
enabled the identification of hospitalisations
related to renal or urinary diseases. Clinical
and detailed treatment data were collected
from medical records. Dose-volume
histograms were estimated for patients
treated with radiotherapy. Relative Risks
(RRs) were estimated using Poisson
regression.

RESULTS
A total of 5498 survivors were followed for
42118 person-years. Survivors experience 2.9
times more renal hospitalisations than
expected in the general population.
Exposing more than 10% of the kidneys'
volume to at least 20 Gray increases the risk
of being hospitalised for renal causes by 2.2
(95%CI=1.3-3.6).

Nephrectomised survivors treated with high
doses of ifosfamide (>60g/m²) have an
extremely high risk of hospitalisation for
renal causes. In the case of hospitalisation
for urinary causes, treatment by
anthracycline administration was found to
be associated with an almost 2-fold higher
risk of hospitalisation compared to the
general population.

CONCLUSION
These results support the need for careful
monitoring of long-term renal diseases in
survivors who have undergone nephrectomy,
those treated with high doses of radiation
(≥20Gy) even to small volumes of the
kidneys, and those with predisposing risk
factors.

IMPACT
This study provides new evidence with
potential impact on surveillance guidelines
related to dose-volume indicators associated
with renal toxicity.

Imene Mansouri, Boris Schwartz, Giao Vu-Bezin, Daniel Bejarano-Quisoboni, Brice
Fresneau, Chiraz El-Fayech, Christelle Dufour, Stéphanie Bolle, Aurore Surun, Daniel
Orbach, Rodrigue S Allodji, Ibrahima Diallo, Charlotte Demoor-Goldschmidt, Florent
de Vathaire, Nadia Haddy

Cancer Epidemiol Biomarkers Prev; doi: 10.1158/1055-9965.EPI-22-0925

http://dx.doi.org/10.1158/1055-9965.EPI-22-0925


7 1  |  C H I L D H O O D  C A N C E R  L A T E  E F F E C T S  P U B L I C A T I O N S

LATE HEALTH OUTCOMES AMONG
SURVIVORS OF WILMS TUMOR DIAGNOSED
OVER THREE DECADES: A REPORT FROM THE
CHILDHOOD CANCER SURVIVOR STUDY

PURPOSE
To evaluate long-term morbidity and
mortality among unilateral, nonsyndromic
Wilms tumor (WT) survivors according to
conventional treatment regimens.

METHODS
Cumulative incidence of late mortality (≥ 5
years from diagnosis) and chronic health
conditions (CHCs) were evaluated in WT
survivors from the Childhood Cancer
Survivor Study. Outcomes were evaluated by
treatment, including nephrectomy combined
with vincristine and actinomycin D (VA), VA
+ doxorubicin + abdominal radiotherapy
(VAD + ART), VAD + ART + whole lung
radiotherapy, or receipt of ≥ 4
chemotherapy agents.

RESULTS
Among 2,008 unilateral WT survivors, 142
deaths occurred (standardized mortality
ratio, 2.9, 95% CI, 2.5 to 3.5; 35-year
cumulative incidence of death, 7.8%, 95% CI,
6.3 to 9.2). The 35-year cumulative incidence
of any grade 3-5 CHC was 34.1% (95% CI,
30.7 to 37.5; rate ratio [RR] compared with
siblings 3.0, 95% CI, 2.6 to 3.5). 

Survivors treated with VA alone had
comparable risk for all-cause late mortality
relative to the general population
(standardized mortality ratio, 1.0; 95% CI,
0.5 to 1.7) and modestly increased risk for
grade 3-5 CHCs compared with siblings (RR,
1.5; 95% CI, 1.1 to 2.0), but remained at
increased risk for intestinal obstruction (RR,
9.4; 95% CI, 3.9 to 22.2) and kidney failure
(RR, 11.9; 95% CI, 4.2 to 33.6). Magnitudes of
risk for grade 3-5 CHCs, including intestinal
obstruction, kidney failure, premature
ovarian insufficiency, and heart failure,
increased by treatment group intensity.

CONCLUSION
With approximately 40% of patients with
newly diagnosed WT currently treated with
VA alone, the burden of late
mortality/morbidity in future decades is
projected to be lower than that for survivors
from earlier eras. Nevertheless, the risk of
late effects such as intestinal obstruction
and kidney failure was elevated across all
treatment groups, and there was a dose-
dependent increase in risk for all grade 3-5
CHCs by treatment group intensity.

Brent R Weil, Andrew J Murphy, Qi Liu, Rebecca M Howell, Susan A Smith, Christopher
B Weldon, Elizabeth A Mullen, Arin L Madenci, Wendy M Leisenring, Joseph P Neglia,
Lucie M Turcotte, Kevin C Oeffinger, Amanda M Termuhlen, Sogol Mostoufi-Moab,
Jennifer M Levine, Kevin R Krull, Yutaka Yasui, Leslie L Robison, Gregory T Armstrong,
Eric J Chow, Saro H Armenian

J Clin Oncol; doi: 10.1200/JCO.22.02111

http://dx.doi.org/10.1200/JCO.22.02111


7 2  |  C H I L D H O O D  C A N C E R  L A T E  E F F E C T S  P U B L I C A T I O N S

REVIEW OF THE FUNCTION OF THE
HYPOTHALAMIC-PITUITARY-GONADAL AXIS
IN CHILDREN AND ADOLESCENTS WITH
CANCER

Jimena Lopez Dacal, Romina P Grinspon, Rodolfo A Rey

touchREV Endocrinol; doi: 10.17925/EE.2022.18.2.122

ABSTRACT
The most common malignancies in
childhood are leukaemias, brain
tumours, lymphomas, neuroblastomas,
soft tissue sarcomas and kidney
tumours. At present, about 80% of
childhood cancers can be treated
successfully, which has significantly
increased long-term survival.
Concomitantly, adult gonadal function in
childhood cancer survivors has become
a concern. However, the immediate
effect of cancer and its management on
the reproductive axis function has
received less attention. We conducted a
review of the effects of malignancies and
their treatments on the gonadal axis
during childhood and adolescence. Some
results are controversial, probably
because the analyses do not distinguish
between the malignancy types, their
treatments and/or the age at treatment. 

However, there is agreement that cancer
can partially affect gonadal function
before treatment, as revealed by low
circulating levels of inhibin B and anti-
Müllerian hormone. Subsequently,
chemotherapy transiently impairs the
somatic component of the gonads (i.e.
testicular Sertoli cells and ovarian
granulosa cells) with normalization after
treatment ends. The impact of
chemotherapy may persist through
adulthood after more intensive
chemotherapy regimens, radiotherapy
and conditioning for haematopoietic
stem cell transplantation, when there is
a severe impairment of the somatic
component of the gonads or of the stem
germ cells.

http://dx.doi.org/10.17925/EE.2022.18.2.122
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THE BURDEN OF SURVIVING CHILDHOOD
MEDULLOBLASTOMA: A POPULATION-BASED,
MATCHED COHORT STUDY IN ONTARIO,
CANADA

PURPOSE
Survivors of childhood medulloblastoma
suffer from substantial late effects. We
characterized these sequelae using real-
world health services data in a population-
based cohort of medulloblastoma survivors.

METHODS
All 5-year medulloblastoma survivors
diagnosed age < 18 years between 1987 and
2015 in Ontario, Canada, were identified and
matched 1:5 with population controls. Index
date was 5 years from latest pediatric cancer
event. Linkage to provincial administrative
health data allowed for comparison of
cumulative incidences of several adverse
outcomes.

RESULTS
Two hundred thirty survivors, 81.3% of
whom had received craniospinal irradiation,
were matched with 1,150 controls. The 10-
year postindex cumulative incidence of all-
cause mortality was 7.9% (95% CI, 3.9 to 11.8)
in survivors versus 0.6% (95% CI, 0.1 to 1.1)
in controls (hazard ratio [HR], 21.5; 95% CI,
9.8 to 54.0). 

The cumulative incidence of stroke was
higher in survivors (4.8%; 95% CI, 2.2 to 9.0)
compared with controls (0.1; 95% CI, 0.01 to
0.7; HR, 45.6; 95% CI, 12.8 to 289.8). Hearing
loss requiring an amplification device was
present in 24.9% (95% CI, 18.8 to 31.4) of
survivors versus 0.3% (95% CI, 0.1 to 1.0) of
controls (HR, 96.3; 95% CI, 39.7 to 317.3).
Disability support prescription claims were
submitted by 44.5% (95% CI, 37.1 to 51.6) of
survivors versus 5.5% (95% CI, 4.2 to 7.1) of
controls (HR, 10.0; 95% CI, 7.3 to 13.6).
Female survivors were significantly less
likely to deliver a liveborn child compared
with controls (HR, 0.2; 95% CI, 0.1 to 0.7).

CONCLUSION
Survivors of medulloblastoma have
significant long-term medical sequelae,
increased all-cause mortality, and are
frequently dependent on disability supports.
Efforts to reduce the toxicity of current
therapy, specifically incorporating
molecularly informed risk stratification to
spare low- and intermediate-risk survivors
the toxicity of treatment, are urgently
needed. These findings should prompt a re-
evaluation of our current treatment
approaches where research focused on late-
effect interventions should be prioritized.

Hallie Coltin, Priscila Pequeno, Ning Liu, Derek S Tsang, Sumit Gupta, Michael D
Taylor, Eric Bouffet, Paul C Nathan, Vijay Ramaswamy

J Clin Oncol; doi: 10.1200/JCO.22.02466
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FACTORS ASSOCIATED WITH SUN
PROTECTION BEHAVIORS AMONG
CHILDHOOD CANCER SURVIVORS

PURPOSE
Childhood cancer survivors (CCS) are at
increased risk of developing skin cancer.
Engaging in sun-protective behaviors
may ameliorate that risk, but prior work
shows that survivors engage in
suboptimal levels of sun-protective
behaviors. Guided by the Health Belief
Model (HBM), this study evaluated
factors associated with sun-protective
behavior among CCS.

METHODS
This is a secondary analysis of a survey
study of 94 adult survivors of childhood
cancer recruited from a long-term
follow-up clinic. Participants reported
their sun protection habits, skin
type/sensitivity, barriers to sun
protection, and perceived severity and
susceptibility of getting skin cancer.
Descriptive statistics were used to
describe the prevalence of sun
protection behaviors and hierarchical
linear regression was used to evaluate
predictors of sun protection behavior
following the HBM.

RESULTS
On average, CCS engaged in moderate
levels of sun-protective behaviors
(M=2.53; SD=0.59). Hierarchical linear
regression indicated that fair skin type
(P=0.02) and higher perceived
susceptibility relative to noncancer
survivors (P=0.02) were associated with
increased sun protection behaviors.
Perceived barriers to sun protection
were marginally significant (P=0.09),
whereas other constructs from the HBM
did not contribute significantly to the
model.

CONCLUSIONS
Although CCS are at increased risk of
developing skin cancer, they engage in
suboptimal levels of sun protection
behaviors. Findings suggest that
interventions to educate survivors about
their unique risk of skin cancer and
effective prevention behaviors are
needed.

Melissa Fluehr, Gary Kwok, Jerod L Stapleton, Margaret Masterson, Katie A Devine

J Pediatr Hematol Oncol; doi: 10.1097/MPH.0000000000002618
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ADVERSE LATE HEALTH OUTCOMES AMONG
CHILDREN TREATED WITH 3D
RADIOTHERAPY TECHNIQUES: STUDY DESIGN
OF THE DUTCH PEDIATRIC 3D-RT STUDY

BACKGROUND
Adverse late health outcomes after
multimodal treatment for pediatric cancer
are diverse and of prime interest. Currently
available evidence and survivorship care
guidelines are largely based on studies
addressing side-effects of two dimensional
planned radiotherapy.

AIMS
The Dutch pediatric 3D-planned
radiotherapy (3D-RT) study aims to gain
insight in the long-term health outcomes
among children who had radiotherapy in the
3D era. Here, we describe the study design,
data-collection methods, and baseline
cohort characteristics.

METHODS AND RESULTS
The 3D-RT study represents an expansion of
the Dutch Childhood Cancer Survivor study
(DCCSS) LATER cohort, including pediatric
cancer patients diagnosed during 2000-2012,
who survived at least 5 years after initial
diagnosis and 2 years post external beam
radiotherapy.

Individual cancer treatment parameters
were obtained from medical files. A national
infrastructure for uniform collection and
archival of digital radiotherapy files
(Computed Tomography [CT]-scans,
delineations, plan, and dose files) was
established. Health outcome information,
including subsequent tumors, originated
from medical records at the LATER
outpatient clinics, and national registry-
linkage. With a median follow-up of 10.9
(interquartile range [IQR]: 7.9-14.3) years
after childhood cancer diagnosis, 711 eligible
survivors were identified. The most common
cancer types were Hodgkin lymphoma,
medulloblastoma, and nephroblastoma. Most
survivors received radiotherapy directed to
the head/cranium only, the craniospinal
axis, or the abdominopelvic region.

CONCLUSION
The 3D-RT study will provide knowledge on
the risk of adverse late health outcomes and
radiation-associated dose-effect
relationships. This information is valuable to
guide follow-up care of childhood cancer
survivors and to refine future treatment
protocols.

Josien G M Beijer, Judith L Kok, Geert O Janssens, Nina Streefkerk, Andrica C H de
Vries, Cleo Slagter, John H Maduro, Petra S Kroon, Martha A Grootenhuis, Eline van
Dulmen-den Broeder, Jacqueline J Loonen, Markus Wendling, Wim J E Tissing, Helena
J van der Pal, Marloes Louwerens, Arjan Bel, Jaap den Hartogh, Margriet van der
Heiden-van der Loo, Leontien C M Kremer, Jop C Teepen, Cécile M Ronckers

Cancer Rep (Heboken); doi: 10.1002/cnr2.1620
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LATE DENTAL TOXICITIES AFTER PROTON
CHEMORADIATION FOR
RHABDOMYOSARCOMA: A PEDIATRIC CASE
REPORT

PURPOSE
Radiation therapy is an independent risk
factor for adverse sequelae to the oral
cavity and dentition in childhood cancer
survivors. However, dental toxicities
after radiation therapy often are
underreported and there are minimal
published data on disturbances in tooth
development after proton beam therapy
(PBT). We present the long-term clinical
and radiographic dental findings 8 years
after treatment completion for a patient
treated with PBT and chemotherapy for
rhabdomyosarcoma.

METHODS AND METHODS
Clinical follow-up data of patients
treated with PBT within the Proton
Overseas Programme (POP) is stored in a
National Database and curated by a
dedicated outcomes unit at the Christie
NHS PBT center. This case report was
identified from the extraction and
analysis of data for pediatric head and
neck cancer patients in this database for
a service evaluation project.

RESULTS
The permanent dentition in this patient
aged 3.5 years at the time of treatment
was severely affected with abnormal
dental development first observed 3.5
years after treatment completion. PBT
delivered mean doses of 30 Gy(RBE = 1.1)
to the maxilla and 25.9 Gy(RBE = 1.1) to
the mandible.

CONCLUSION
Significant dental development
abnormalities occurred in this pediatric
patient, despite doses in areas being
lower than the proposed thresholds in
the literature. Improved descriptions of
dental toxicities and routine contouring
of the maxilla and mandible are needed
to correlate dosimetric data. The dose to
teeth should be kept as low as
reasonably possible in younger patients
until the dose thresholds for dental
toxicities are known.

Emma Foster-Thomas, Marianne Aznar, Daniel Indelicato, Shermaine Pan, Eunji
Hwang, Peter Sitch, Keith Horner, Ed Smith, Simona Gaito

Cancer Rep (Heboken); doi: 10.14338/IJPT-22-00011.1
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PHYSICAL INACTIVITY AS AN EARLY SIGN OF
FRAILTY IN YOUNG ADULT SURVIVORS OF
CHILDHOOD ACUTE LYMPHOBLASTIC
LEUKEMIA

Ling L Chua, Mohamad S Azanan, Lixian Oh, Hany Ariffin

J Pediatr Hematol Oncol; doi: 10.1097/MPH.0000000000002586

ABSTRACT
Young adult survivors of childhood
leukemia have been reported with
increased likelihood of age-related
comorbidities compared with the
general population. We compared the
prevalence of frailty in young adult
survivors of childhood acute
lymphoblastic leukemia (n=58, median
age=23 y, median survival time=18 y)
with age-matched and sex-matched
controls without history of cancer.
Frailty phenotypes were determined
using Fried frailty model. Association
between frailty status and
cardiometabolic conditions, systemic
inflammation, and T-cell
immunophenotype changes were also
examined. Frailty and prefrailty were
more common among survivors
compared with controls (58.6% vs.
34.5%, P=0.019).

Physical inactivity (39.7%) was the most
frequently observed frailty criterion
among the survivors. Prevalence of
cardiometabolic conditions was
comparable between the robust and
frail/prefrail survivors. Robust survivors
had a higher level of T-cell activation
than the prefrail/frail survivors
(P<0.05), but no significant difference
was observed for systemic inflammatory
markers (IL-6 and C-reactive protein)
and percentage of terminally
differentiated T cells. Signs of frailty,
especially physical inactivity, was
detected in childhood acute
lymphoblastic leukemia survivors early
in their third decade of life. Survivors
who were prefrail/frail also had altered
T-cell activation; however, the role of
such changes in T-cell phenotype in the
etiology of frailty warrant further
investigation.

http://dx.doi.org/10.1097/MPH.0000000000002586
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GONADAL FUNCTION IN FEMALE
ADOLESCENTS AND YOUNG ADULT
SURVIVORS OF CHILDHOOD CANCER

PURPOSE
Childhood cancer survivors (CCSs) are at
risk for premature ovarian insufficiency
(POI). The aim of this study is to
evaluate ovarian function and associated
health outcomes in female adolescents
and young adult (AYA) survivors of
childhood cancer.

MATERIALS AND METHODS
Sixty-nine female CCSs were enrolled.
Medical records of CCSs were
retrospectively reviewed. The subjects
were categorized into three groups
according to follicular stimulating
hormone (FSH) levels (cut-off: 12, 40
IU/L). Anti-müllerian hormone (AMH)
level less than 1 ng/mL was considered
low AMH level.

RESULTS
Of 69 subjects, 14 (20.3%) had POI, 14
(20.3%) had FSH levels between 12 and
40 IU/L. Forty-one (59.4%) of 69 had
normal FSH levels. Pelvic irradiation and
stem cell transplantation (SCT) were
more frequently performed in subjects
with POI (p=0.001 and p<0.001). 

AMH levels were remarkably low when
FSH levels were over 12 IU/L (p<0.001).
In multivariate analysis,
cyclophosphamide equivalent dose and
SCT were significant treatment factors
for developing low AMH levels (p=0.005
and p=0.002, respectively). Total, low-
density lipoprotein cholesterol and
triglyceride were significantly different
in three subjects according to FSH levels
(p=0.047, p=0.030, and p=0.045). Z-
score of femur neck bone mineral
density was significantly reduced when
FSH levels were increased (p=0.011).

CONCLUSION
Gonadal dysfunction is common in CCSs.
Gonadal function was associated with a
few treatment factors known to increase
the risk of POI. Regular monitoring of
gonadal function is needed for better
health outcomes.

Hye Young Jin, Jun Ah Lee, Meerim Park, Hyeon Jin Park

Cancer Res Treat; doi: 10.4143/crt.2022.1518
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CARDIAC AND OBSTETRIC OUTCOMES OF
PREGNANCIES FOR WOMEN AFTER
CARDIOTOXIC THERAPY IN CHILDHOOD: A
SINGLE CENTER OBSERVATIONAL STUDY

PURPOSE
Childhood cancer survivors (CCS) are at
increased risk of cardiomyopathy during
pregnancy if they have prior cardiotoxic
exposure. Currently, there is no consensus
on the necessity, timing and modality of
cardiac monitoring during and after
pregnancy. Therefore, we examined cardiac
function using contemporary
echocardiographic parameters during
pregnancy in CCS with cardiotoxic
treatment exposure, and we observed
obstetric outcomes in CCS, including in
women without previous cardiotoxic
treatment exposure.

METHOD
A single-center retrospective cohort study
was conducted among 39 women enrolled in
our institution's cancer survivorship
outpatient clinic. Information on potential
cardiotoxic exposure in childhood, cancer
diagnosis and outcomes of all pregnancies
were collected through interviews and
review of health records. Echocardiographic
exams before and during pregnancy were
retrospectively analyzed for left ventricular
ejection fraction (LVEF) and global
longitudinal strain (GLS) if available. The
primary outcomes were (i) left ventricular
dysfunction (LVD) during pregnancy, defined
as LVEF < 50% or a decline of ≥ 10% in LVEF
below normal (< 54%), and (ii) symptomatic
heart failure (HF). Rate of obstetric and fetal
complications was compared to the general
population through the national perinatal
registry (PERINED).

RESULTS
All pregnancies (91) of 39 women were
included in this study. The most common
malignancy was leukemia (N = 17, 43.6%). In
22 patients, echocardiograms were
retrospectively analyzed. LVEF_baseline was
55.4 ± 1.2% and pre-existing subnormal LVEF
was common (7/22, 31.8/%). The minimum
value of LVEF during pregnancy was 3.8%
lower than baseline (p = 0.002). LVD
occurred in 9/22 (40.9%) patients and HF
was not observed. When GLS was normal at
baseline (< -18.0%; N = 12), none of the
women developed LVD. Nine of out ten
women with abnormal GLS at baseline
developed LVD later in pregnancy. In our
cohort, the obstetric outcomes seemed
comparable with the general population
unless patients underwent abdominal
irradiation (N = 5), where high rates of
preterm birth (only 5/18 born at term) and
miscarriage (6/18 pregnancies) were
observed.

CONCLUSION
Our study suggests that women with prior
cardiotoxic treatment have a low risk of LVD
during pregnancy if GLS at baseline was
normal. Pregnancy outcomes are similar to
the healthy population except when patients
underwent abdominal irradiation.

Julius C Heemelaar, Steffie Heemelaar, Svenja N Hertel, J Wouter Jukema, Marieke
Sueters, Marloes Louwerens, M Louisa Antoni

BMC Cancer; doi: 10.1186/s12885-023-10578-y
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FACTORS FOR POOR ORAL HEALTH IN LONG-
TERM CHILDHOOD CANCER SURVIVORS

BACKGROUND
Survivors of childhood cancer are at risk for
therapy-related dental diseases. The
purpose of the study was to investigate the
associations between clinical,
socioeconomic, and demographic factors
and oral diseases in the St. Jude Lifetime
Cohort (SJLIFE) participants.

METHODS
We performed a retrospective medical chart
review and evaluated longitudinal self-
reported dental outcomes in 4856 childhood
cancer survivors and 591 community
controls participating in the St. Jude
Lifetime Cohort (SJLIFE) study. Univariate
and multivariable logistic regression models
were used to assess the impact of
socioeconomic factors, treatment exposures
and patient demographics on dental
outcomes.

RESULTS
Cancer survivors were more likely to report
microdontia (odds ratio (OR) = 7.89, 95%
confidence interval (CI) [4.64, 14.90]),
abnormal root development (OR = 6.19, CI
[3.38, 13.00]), hypodontia (OR = 2.75, CI [1.83,
4.33]), enamel hypoplasia (OR = 4.24, CI [2.9,
6.49]), xerostomia (OR = 7.72, CI [3.27,
25.10]), severe gingivitis (OR = 2.04, CI [1.43,
3.03]), and ≥ 6 missing teeth (OR = 3.73, CI
[2.46, 6.00]) compared to controls without
cancer history. .

Survivors who received classic alkylating
agents (OR = 1.6, CI [1.36, 1.88]),
anthracycline antibiotics (OR = 1.22, CI [1.04,
1.42] or radiation therapy potentially
exposing the oral cavity (OR = 1.48, CI [1.26,
1.72]) were more likely to report at least one
dental health problem after controlling for
socioeconomic factors, age at last follow-up
and diagnosis, other treatment exposures,
and access to dental services. Survivors who
had radiation therapy potentially exposing
the oral cavity (OR = 1.52, CI [1.25, 1.84])
were also more likely to report at least one
soft tissue abnormality after controlling for
socioeconomic factors, age at last follow-up
and diagnosis, other treatment exposures,
and access and utilization of dental services

CONCLUSIONS
Childhood cancer survivors have a higher
prevalence of oral-dental abnormalities than
the controls without a cancer history.
Cancer treatment, socioeconomic factors,
and access to oral health care contribute to
the prevalence of dental abnormalities.

Tushar Patni, Chun-Teh Lee, Yimei Li, Sue Kaste, Liang Zhu, Ryan Sun, Melissa M
Hudson, Kirsten K Ness, Ana Neumann, Leslie L Robison

BMC Oral Health; doi: 10.1186/s12903-023-02762-0
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SEXUAL DYSFUNCTION IN MALE CHILDHOOD
CANCER SURVIVORS AND ADOLESCENT AND
YOUNG ADULT SURVIVORS OF HEMATOLOGIC
MALIGNANCIES

Nikos Crist, Melissa C Egert, Helen L Bernie

Sex Med Rev; doi: 10.1093/sxmrev/qeac013

ABSTRACT
Sexual Health is an important aspect of
overall health and quality of life (QoL)
among adolescent and young adult (AYA)
as well as childhood cancer survivors
(CCS). Sexual health encompasses
psychosocial, physical, developmental,
emotional and relationship factors that
impact sexual function. Cancer and its
associated treatments are associated
with negative effects on sexual health,
body image, relationships, as well as
overall physical and mental health. Data
shows that CCS are known to experience
diminished QoL compared to their
peers. However, limited information is
available to guide the assessment and
treatment of sexual dysfunction in AYA
and CCS. Further, exploration into
specific cancer types, treatment
methods and their resultant effects on
sexual function within these populations
is far more limited. 

We conducted an extensive review of
the literature that focused on sexual
dysfunction in male survivors of
hematologic malignancies (HM). Our
review identified an increased incidence
of sexual dysfunction within male AYA
and CCS of HM, and the negative impact
this has on overall QoL. Our results
show the degree to which survivors of
HM experience increased sexual
dysfunction, and the therapies and
pathophysiologic mechanisms that may
contribute to the development of sexual
dysfunction within this population.
These findings highlight the lack of
research on this topic and need for
further exploration into AYA and CCS
sexual health to improve patient care
and close the knowledge gaps to better
assess and treat sexual dysfunction in
this patient population.
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WNT-PATHWAY MEDULLOBLASTOMA: WHAT
CONSTITUTES LOW-RISK AND HOW LOW CAN
ONE GO?

Shakthivel Mani, Abhishek Chatterjee, Archya Dasgupta, Neelam Shirsat, Sridhar Epari,
Girish Chinnaswamy, Tejpal Gupta

Oncotarget; doi: 10.18632/oncotarget.28360

ABSTRACT
Novel biological insights have established
that medulloblastoma is a heterogenous
disease comprising four broad molecular
subgroups - WNT, SHH, Group 3, and Group
4 respectively, resulting in the incorporation
of molecular/genetic information in 5th
edition of WHO classification and
contemporary risk-stratification. Concerns
regarding therapy-related late toxicity in
long-term survivors have led to systematic
attempts at treatment de-intensification in
good-risk medulloblastoma. Given the
excellent survival (>90%) of WNT-pathway
medulloblastoma, prospective clinical trials
have focused on optimization of therapy to
balance survival versus quality of survival.
The currently accepted definition of low-
risk WNT-pathway medulloblastoma
includes children <16 years of age with
residual tumour <1.5 cm² and no evidence of
metastases. This systematically excludes
adolescents and young adults who have been
perceived to have worse outcomes. We have
previously reported long-term survival of
our adolescent and young adult cohort that
were largely comparable to childhood
medulloblastoma. 

We now report on molecularly characterized
WNT-subgroup patients treated between
2004-2020 with risk-stratified multi-
modality therapy to identify differences
between childhood (<15 years) versus
adolescent and young adults (>15 years).
Despite modest differences in disease status
at presentation and treatment modality,
there were no significant differences in
patterns of failure or survival between
childhood versus adolescent and young adult
WNT-pathway medulloblastoma. Two de-
intensification trials in low-risk WNT-
pathway medulloblastoma - first testing
omission of upfront craniospinal irradiation
and second a primary chemotherapy
approach after surgery - had to be
terminated prematurely due to unacceptably
high relapse rates suggesting that
craniospinal irradiation remains an integral
component of treatment. The presence of
TP53 mutations and OTX2 gains have
recently been reported as independent
negative prognostic factors in a multi-
institutional cohort of WNT-pathway
medulloblastoma raising questions on
eligibility of such patients for de-escalation
trials. The definition of low-risk WNT-
pathway medulloblastoma may need to be
refined in light of recent clinical data and
newer biological information.

http://dx.doi.org/10.18632/oncotarget.28360
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COMORBIDITIES DIFFERENCES BY
TRAJECTORY GROUPS AS REFERENCE IN
IDENTIFYING PATIENTS AT RISK FOR LATE
MORTALITY IN CHILDHOOD CANCER
SURVIVORS: A LONGITUDINAL NATIONAL
COHORT STUDY

BACKGROUND
Childhood cancer has a high long-term
morbidity and mortality rate. 5 years after
the initial cancer diagnosis, approximately
two-thirds of childhood cancer survivors
experience at least one late complication,
with one-quarter experiencing severe, life-
threatening complications. Chronic health
conditions can impact survivors' life
planning and daily activities, reducing their
health-related quality of life. Comprehensive
and longitudinal data are required to
investigations national claims data.

OBJECTIVE
This study aimed to address clinical and
health policy interventions, and improved
survival rates. A comprehensive
categorization of the long-term morbidities
associated with childhood cancer
survivorship is required. We analyzed the
trajectory groups associated with long-term
mortality among childhood cancer survivors.

METHODS
We collected Data from a nationwide claims
database of the entire Korean population.
Between 2003 and 2007, patients diagnosed
with and treated for cancer before the age of
20 years were included. With 8,119 patients
who survived > 10 years, three trajectory
groups were classified according to yearly
changes in the number of diagnoses (the
lowest in group 1 and the highest in group
3).

RESULTS
The patterns of most comorbidities and
survival rates differed significantly between
the trajectory groups. Group 3 had a higher
rate of mental and behavioral disorders,
neoplasms, and blood-organ diseases than
the other two groups. Furthermore, there
was a difference in the number of diagnoses
by trajectory groups over the entire decade,
and the disparity increased as the survival
period increased. If a patient received more
than four diagnoses, especially after the
fourth year, the patient was likely to be
assigned to group 3, which had the worst
prognosis. Group 1 had the highest overall
survival rate, and group 3 had the lowest (P
< .001). Group 3 had the highest hazard ratio
of 4.37 (95% CI: 2.57-7.42; P<-.001) in a
multivariate analysis of late mortality.

CONCLUSIONS
Our findings show that the pattern of
comorbidities differed significantly among
trajectory groups for late death, which could
help physicians identify childhood cancer
survivors at risk for late mortality. Patients
with neoplasms, blood-organs diseases, or
mental and behavioral disorders should be
identified as having an increased risk of late
mortality. Furthermore, vigilance and
prompt action are essential to mitigate the
potential consequences of a child cancer
survivor receiving four or more diagnoses
within a year.

Hyery Kim, Hae Reong Kim, Sung Han Kang, Kyung-Nam Koh, Ho Joon Im, Yu Rang
Park

JMIR Public Health Surveill; doi: 10.2196/41203
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ASSOCIATION OF MODIFIABLE HEALTH
CONDITIONS AND SOCIAL DETERMINANTS OF
HEALTH WITH LATE MORTALITY IN
SURVIVORS OF CHILDHOOD CANCER

IMPORTANCE
Associations between modifiable chronic
health conditions (CHCs), social
determinants of health, and late mortality
(defined as death occurring ≥5 years after
diagnosis) in childhood cancer survivors are
unknown.

OBJECTIVE
To explore associations between modifiable
CHCs and late mortality within the context
of social determinants of health.

DESIGN, SETTING, AND PARTICIPANTS
This longitudinal cohort study used data
from 9440 individuals who were eligible to
participate in the St Jude Lifetime Cohort
(SJLIFE), a retrospective cohort study with
prospective clinical follow-up that was
initiated in 2007 to characterize outcomes
among childhood cancer survivors. Eligible
individuals had survived 5 or more years
after childhood cancer diagnosis, were
diagnosed between 1962 and 2012, and
received treatment at St Jude Children's
Research Hospital were included in
mortality estimates. A total of 3407 adult
SJLIFE participants (aged ≥18 years) who
completed an on-campus assessment were
included in risk factor analyses. Vital status,
date of death, and cause of death were
obtained by linkage with the National Death
Index (coverage from inception to December
31, 2016).

Deaths occurring before inception of the
National Death Index were obtained from
the St Jude Children's Research Hospital
Cancer Registry. Data were analyzed from
June to December 2022.

EXPOSURES
Data on treatment exposures and causes of
death were abstracted for individuals who
were eligible to participate in the SJLIFE
study. Information on modifiable CHCs
(dyslipidemia, hypertension, diabetes,
underweight or obesity, bone mineral
deficiency, hypogonadism, hypothyroidism,
and adrenal insufficiency, all graded by the
modified Common Terminology Criteria for
Adverse Events), healthy lifestyle index
(smoking status, alcohol consumption, body
mass index [calculated as weight in
kilograms divided by height in meters
squared], and physical activity), area
deprivation index (ADI; which measures
neighborhood-level socioeconomic
disadvantage), and frailty (low lean muscle
mass, exhaustion, low energy expenditure,
slowness, and weakness) was obtained for
participants.

TO BE CONTINUED ON NEXT PAGE

Matthew J Ehrhardt, Qi Liu, Stephanie B Dixon, Eric Caron, Debbie Redd, Kyla Shelton,
I-Chan Huang, Nickhill Bhakta, Kirsten K Ness, Daniel A Mulrooney, Tara M Brinkman,
Wassim Chemaitilly, Angela Delaney, Gregory T Armstrong, Deo Kumar Srivastava, Alia
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MAIN OUTCOMES AND MEASURES
National Death Index causes of death were
used to estimate late mortality using
standardized mortality ratios (SMRs) and
95% CIs, which were calculated based on US
mortality rates. For the risk factor analyses
(among participants who completed on-
campus assessment), multivariable piecewise
exponential regression analysis was used to
estimate rate ratios (RRs) and 95% CIs for
all-cause and cause-specific late mortality.

RESULTS
Among 9440 childhood cancer survivors who
were eligible to participate in the SJLIFE
study, the median (range) age at assessment
was 27.5 (5.3-71.9) years, and the median
(range) duration of follow-up was 18.8 (5.0-
58.0) years; 55.2% were male and 75.3% were
non-Hispanic White. Survivors experienced
increases in all-cause mortality (SMR, 7.6;
95% CI, 7.2-8.1) and health-related late
mortality (SMR, 7.6; 95% CI, 7.0-8.2). Among
3407 adult SJLIFE participants who
completed an on-campus assessment, the
median (range) age at assessment was 35.4
(17.9-69.8) years, and the median (range)
duration of follow-up was 27.3 (7.3-54.7)
years; 52.5% were male and 81.7% were non-
Hispanic White. Models adjusted for attained
age, sex, race and ethnicity, age at diagnosis,
treatment exposures, household income,
employment status, and insurance status
revealed that having 1 modifiable CHC of
grade 2 or higher (RR, 2.2; 95% CI, 1.2-4.0; P
= .01), 2 modifiable CHCs of grade 2 or
higher (RR, 2.6; 95% CI, 1.4-4.9; P = .003), or
3 modifiable CHCs of grade 2 or higher (RR,
3.6; 95% CI, 1.8-7.1, P < .001); living in a US
Census block with an ADI in the 51st to 80th
percentile (RR, 5.5; 95% CI, 1.3-23.5; P = .02), 

an ADI in the 81st to 100th percentile (RR,
8.7; 95% CI, 2.0-37.6; P = .004), or an
unassigned ADI (RR, 15.7; 95% CI, 3.5-70.3; P
< .001); and having frailty (RR, 2.3; 95% CI,
1.3-3.9; P = .004) were associated with
significant increases in the risk of late all-
cause death. Similar associations were
observed for the risk of late health-related
death (1 modifiable CHC of grade ≥2: RR, 2.2
[95% CI, 1.1-4.4; P = .02]; 2 modifiable CHCs
of grade ≥2: RR, 2.5 [95% CI, 1.2-5.2; P = .01];
3 modifiable CHCs of grade ≥2: RR, 4.0 [95%
CI, 1.9-8.4; P < .001]; ADI in 51st-80th
percentile: RR, 9.2 [95% CI, 1.2-69.7; P = .03];
ADI in 81st-100th percentile: RR, 16.2 [95%
CI, 2.1-123.7; P = .007], unassigned ADI: RR,
27.3 [95% CI, 3.5-213.6; P = .002]; and frailty:
RR, 2.3 [95% CI, 1.2-4.1; P = .009]).

CONCLUSIONS AND RELEVANCE
In this cohort study of childhood cancer
survivors, living in a Census block with a
high ADI and having modifiable CHCs were
independently associated with an increased
risk of late death among survivors of
childhood cancer. Future investigations
seeking to mitigate these factors will be
important to improving health outcomes and
developing risk-stratification strategies to
optimize care delivery to childhood cancer
survivors.

CONTINUED FROM PREVIOUS PAGE
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THE PROCESS OF BECOMING INDEPENDENT
WHILE BALANCING HEALTH MANAGEMENT
AND SOCIAL LIFE IN ADOLESCENT AND
YOUNG ADULT CHILDHOOD CANCER
SURVIVORS

AIM
This study aimed to elucidate the
process of how adolescent and young
adult childhood cancer survivors (CCSs)
become independent while balancing
health management and social life with a
view to providing long-term support.

METHODS
Semi-structured interviews were
conducted with 22 Japanese CCSs aged
16-25 years. The data were then
qualitatively analysed using the modified
grounded theory approach.

RESULTS
Seven "categories" and 35 "concepts"
were generated. The connections among
these categories and concepts revealed
the process of becoming independent
while balancing health management and
social life. The first phase in the process
is "coordination within constraints,"
which includes "consciousness and
worries about deteriorating health" and
"adjustments to balance schoolwork and
treatment." 

This phase changes into "challenges to
being free and normal" and "release from
constraints." Psychological development
then occurs as "gratitude toward
surrounding people" and "sustenance
from experiencing a rare illness."
However, CCSs also "face worries about
the persistent effects of cancer,"
including "awareness of the necessity to
continue hospital visits even into
adulthood." Through these experiences,
CCSs reach the phase of "finding a way
to live with oneself," which integrates
health management with social life.

CONCLUSIONS
Our findings show that the pattern of
comorbidities differed significantly
among trajectory groups for late death,
which could help physicians identify
childhood cancer survivors at risk for
late mortality. Patients with neoplasms,
blood-organs diseases, or mental and
behavioral disorders should be identified
as having an increased risk of late
mortality. Furthermore, vigilance and
prompt action are essential to mitigate
the potential consequences of a child
cancer survivor receiving four or more
diagnoses within a year.

Kyoko Miyagishima, Kazuko Ichie, Kimiyoshi Sakaguchi, Yuka Kato

Jpn J Nurs Sci; doi: 10.1111/jjns.12527
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WORRIES AND ANXIETY IN PARENTS OF
ADULT SURVIVORS OF CHILDHOOD CANCER:
A REPORT FROM THE SWISS CHILDHOOD
CANCER SURVIVOR STUDY-PARENTS

OBJECTIVE
Having a child diagnosed with cancer is
distressing for parents. We aimed to
compare worries and anxiety in parents
of adult childhood cancer survivors with
parents of the Swiss general population
(GP-parents), and to evaluate
characteristics associated with worry in
parents of survivors.

METHODS
We conducted a nationwide, population-
based study in parents of survivors
(survivors aged ≥20 years at study, ≤16
years at diagnosis, >5 years post
diagnosis) and GP-parents (≥1 child aged
≥20 years at study). We used the Worry
and Anxiety Questionnaire (WAQ), and
computed the WAQ total score (worries;
possible range 0-80) and caseness for
generalized anxiety disorder (anxiety),
cognitive, somatic, and any criteria. We
used multilevel, multivariable linear
regression to identify characteristics
associated with worries in parents of
survivors.

RESULTS
We included 787 parents of 513 survivors
(41.0% fathers) and 478 GP-parents
(42.3% fathers). Parents of survivors and
GP-parents did not differ regarding
worries (16.6 vs. 17.1, p = .977), anxiety
(2.7% vs. 3.6%, p = .536), cognitive (p =
.440), and somatic criteria (p = .067).
Less parents of survivors met any
criteria (17.7% vs. 24.0%, p = .039). Half
of parents reported current cancer-
related worries. Higher cancer-related
worries were reported by mothers (β =
4.1; 95% CI: 2.0-6.2), parents with one
child (β = 5.9; 95% CI: 2.0-9.7), currently
experiencing disadvantages because of
their child's former disease (β = 7.3; 95%
CI: 4.0-10.6), or with support needs (β =
9.0; 95% CI: 3.9-14.2; p = .001).

CONCLUSIONS
It is encouraging that most parents of
adult survivors report similar worries
and anxiety as GP-parents, but cancer-
related worries are still prevalent.
Efforts should be made to empower
parents to seek psycho-social support if
required.

Salome Christen, Katharina Roser, Erika Harju, Fabienne Gumy-Pause, Luzius Mader,
Janine Vetsch, Andre O von Bueren, Gisela Michel

Pediatr Blood Cancer; doi: 10.1002/pbc.30246
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MEASURING WHAT GETS DONE: USING GOAL
ATTAINMENT SCALING IN A VOCATIONAL
COUNSELING PROGRAM FOR SURVIVORS OF
CHILDHOOD CANCER

BACKGROUND
Childhood cancer survivors face
education and employment challenges
due to physical, cognitive, and
psychosocial effects of the disease and
treatments, with few established
programs to assist them. The objectives
of this study were to describe the
implementation of Goal Attainment
Scaling (GAS) to evaluate an educational
and vocational counseling program
established for survivors of childhood
cancer, and analyze patterns of program
engagement and client outcomes,
stratified by demographic and diagnostic
characteristics.

METHODS
A population-based retrospective cohort
study of childhood cancer survivors who
were engaged with the Pediatric
Oncology Group of Ontario's School and
Work Transitions Program (SWTP)
between January 2015 and December
2018 was utilized. Survivors were
followed from SWTP engagement until
May 30, 2019 to capture goal attainment.
Individual goals were summarized across
various demographic, disease, and
treatment strata.

RESULTS
In total, 470 childhood cancer survivors
(median age = 17.9, 58% male) set 4,208
goals in the SWTP during the study
period. The mean length of observation
was 130.8 weeks (SD = 56.9). Overall,
68% of the goals were achieved. Eighty-
three percent of the goals related to
further education. Clients diagnosed
with a solid tumor set the most goals on
average, followed by those with central
nervous system tumors and
leukemia/lymphoma.

CONCLUSIONS
The SWTP assists childhood cancer
survivors in realizing their academic and
vocational goals. Application of GAS in
this setting is a feasible way to evaluate
program outcomes. From the volume
and breadth of the GAS goals set and
achieved, the overall success of the
SWTP appears strong.

Jason D Pole, Barb Williams, Giancarlo Di Giuseppe, Sharon Guger, Elaine Stasiulis,
Mark L Greenberg, Brenda J Spiegler, Kim Edelstein
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REPRODUCTIVE ABILITY IN SURVIVORS OF
CHILDHOOD, ADOLESCENT, AND YOUNG
ADULT HODGKIN LYMPHOMA: A REVIEW

BACKGROUND
Owing to a growing number of young and
adolescent Hodgkin lymphoma (HL)
survivors, awareness of (long-term) adverse
effects of anticancer treatment increases.
The risk of impaired reproductive ability is
of great concern given its impact on quality
of life. There is currently no review available
on fertility after childhood HL treatment.

OBJECTIVE AND RATIONALE
The aim of this narrative review was to
summarize existing literature on different
aspects of reproductive function in male and
female childhood, adolescent, and young
adult HL survivors.

OUTCOMES
After screening, 75 articles reporting on
reproductive markers in childhood or
adolescent HL survivors were included.
Forty-one papers reported on 5057 female
HL survivors. The incidence of POI was 6-
34% (median 9%; seven studies). Signs of
diminished ovarian reserve or impaired
ovarian function were frequently seen (low
AMH 55-59%; median 57%; two studies.
elevated FSH 17-100%; median 53%; seven
studies). Most survivors had regular
menstrual cycles. Fifty-one studies assessed
fertility in 1903 male HL survivors. Post-
treatment azoospermia was highly prevalent
(33-100%; median 75%; 29 studies). Long-
term follow-up data were limited, but
reports on recovery of semen up to 12 years
post-treatment exist. 

FSH levels were often elevated with low
inhibin B (elevated FSH 0-100%; median
51.5%; 26 studies. low inhibin B 19-50%;
median 45%; three studies). LH and
testosterone levels were less evidently
affected (elevated LH 0-57%, median 17%; 21
studies and low testosterone 0-43%; median
6%; 15 studies). In both sexes, impaired
reproductive ability was associated with a
higher dose of cumulative chemotherapeutic
agents and pelvic radiotherapy. The
presence of abnormal markers before
treatment indicated that the disease itself
may also negatively affect reproductive
function (Females: AMH<p10 9%; one study
and Males: azoospermia 0-50%; median 10%;
six studies). Reports on chance to achieve
pregnancy during survivorship are
reassuring, although studies had their
limitations and the results are difficult to
evaluate. In the end, a diminished ovarian
reserve does not exclude the chance of a live
birth, and males with aberrant markers may
still be able to conceive.

Katja C E Drechsel, Maxime C F Pilon, Francis Stoutjesdijk, Salena Meivis, Linda J
Schoonmade, William Hamish B Wallace, Eline van Dulmen-den Broeder, Auke
Beishuizen, Gertjan J L Kaspers, Simone L Broer, Margreet A Veening
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AN EXPLORATORY STUDY OF SLEEP HABITS
IN SCHOOL-AGED SURVIVORS OF
RETINOBLASTOMA

OBJECTIVE/BACKGROUND
Retinoblastoma is an ocular cancer
diagnosed in early childhood. Previous
research has indicated the impact of
cancer treatment on sleep, but little is
known about how sleep is impacted
among survivors of retinoblastoma. The
current study aimed to describe sleep
habits of school-age survivors of
retinoblastoma, to examine associations
between sleep and quality of life, and to
examine concordance between parent
and child reports of sleep habits.

PATIENTS/METHODS
Sixty-nine survivors of retinoblastoma
(Mage = 10.89, SD = 1.07, 50.7% female;
56.5% unilateral disease) and their
caregivers participated, providing
information on both self- and parent-
reported sleep habits, quality of life, and
demographic data.

RESULTS
Greater sleep concerns than national
norms were reported by parents
(bedtime resistance (t(58) = 2.69, p =
.009), greater sleep onset delay (t(66) =
2.46, p = .017), shorter sleep duration
(t(57) = 2.12, p = .038), increased daytime
sleepiness (t(53) = 6.45, p= <.001)) and
children (sleep location (t(61) = 2.39, p =
.02), restless legs syndrome (t(62) =
-2.21, p = .03), parasomnias (t(64) = 19.19,
p=<.001)) . Both children and parents of
children who received enucleation
endorsed greater sleep concerns across
several domains (e.g., electronic use
before bed, sleep-disordered breathing).
Child- and parent-reported sleep
concerns were generally associated with
decreased quality of life. Finally, child-
and parent-report of sleep habits
appeared generally consistent.

CONCLUSIONS
Survivors of retinoblastoma experience
sleep difficulties. As such, assessment
and targeted intervention is important
to mitigate any effects on quality of life.
Future research should examine sleep
habits of survivors of retinoblastoma
across cultures and developmental
periods.

Summer Chahin, Melanie Morse, Ibrahim Qaddoumi, Sean Phipps, Valerie McLaughlin
Crabtree, Rachel C Brennan, Matthew W Wilson, Carlos Rodriguez-Galindo, Kathryn M
Russell, Kendra Parris, Kristin Goode, Victoria W Willard
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FACTORS ASSOCIATED WITH EMPLOYMENT
STATUS AMONG MOTHERS OF SURVIVORS OF
CHILDHOOD CANCER: A CROSS-SECTIONAL
STUDY

PURPOSE
To identify the factors associated with
employment status among mothers of
childhood cancer survivors (CCSs).

METHODS
We conducted a questionnaire survey on
mothers of survivors of childhood
cancer to clarify practical factors such
as care demands, psychological factors
such as motivation to work, and support.
After calculating descriptive statistics
for all variables, binary logistic
regression analysis was performed.

RESULTS
Of 171 mothers, 129 (75.4%) were
employed. The most common form of
employment was non-regular (n = 83;
48.5%), including part-time, dispatched,
and fixed-term workers. At the time of
the survey, compared with nonworking
mothers, working mothers tended to be
more motivated to work and have lower
scores for "Long-term Uncertainty" on
the Parent Experience of Child Illness
Scale. 

The results of the binary logistic
regression analysis indicated that
employment was related to higher
motivation to work, the continuation of
employment during treatment, more
outpatient visits, and a higher amount of
support.

CONCLUSION
As employment of CCSs' mothers is
associated with psychological factors
such as motivation to work and long-
term uncertainty, psychological support
for CCSs' mothers might promote
employment. In addition, because the
continuation of employment during
treatment affects the employment of
mothers after the end of cancer
treatment, a leave system that covers
the treatment period for childhood
cancer needs to be established.

Hiromi Okada, Wataru Irie, Akiko Sugahara, Yuko Nagoya, Masayo Saito, Yoji Sasahara,
Yasuko Yoshimoto, Fuminori Iwasaki, Masami Inoue, Maho Sato, Miwa Ozawa,
Shigenori Kusuki, Junji Kamizono, Yasushi Ishida, Ryoko Suzuki, Ryoko Nakajima-
Yamaguchi, Hitoshi Shiwaku

Support Care Cancer; doi: 10.1007/s00520-023-07623-8

http://dx.doi.org/10.1007/s00520-023-07623-8
http://dx.doi.org/10.1007/s00520-023-07623-8


9 2  |  C H I L D H O O D  C A N C E R  L A T E  E F F E C T S  P U B L I C A T I O N S

SELF-REPORTED PHYSICAL ACTIVITY
BEHAVIORS OF CHILDHOOD CANCER
SURVIVORS: COMPARISON TO A GENERAL
ADOLESCENT POPULATION IN KOREA

PURPOSE
Adequate physical activity (PA) can
significantly contribute to the prevention of
undesirable health outcomes in childhood
cancer survivors (CCS). This study aimed to
identify the patterns of PA and related
factors in Korean CCS.

METHODS
Study subjects were 184 adolescents selected
from an ongoing cohort study of Korean CCS
and 1,840 sex- and school grade-matched
controls randomly selected from the
participants of the 2019 Korea Youth Risk
Behavior Web-based Survey. Information on
PA and sedentary behaviors was collected by
self-administered questionnaire. We
estimated body mass index (BMI)-adjusted
odds ratio (OR) and 95% confidence interval
(CI) for the advisable healthy behaviors of
CCS compared with healthy controls using
conditional logistic regression analysis. In
addition, the associations of advisable
healthy behaviors of CCS with
sociodemographic and clinical factors were
estimated using multiple logistic regression
analysis.

RESULTS
CCS were less likely to be physically active
than controls, but this finding was evident
only in males. The ORs (95% CIs) for regular
exercise, moderate intensity PA, vigorous
intensity PA, and walking were 0.42 (0.27-
0.65), 0.39 (0.24-0.63), 0.53 (0.33-0.84), and
0.64 (0.42-0.98), respectively, in male CCS
compared with same-sex controls.
Compared with same-sex controls, male CCS
were 4.60 times and female survivors were
15.19 times more likely to sleep longer than 8
h a day. Among CCS, males were 2.92 times
and 3.07 times more likely to perform
moderate intensity PA and muscle-
strengthening exercise, respectively, than
female. Higher BMI (OR: 1.16), highest family
income (OR: 3.98), and a caregiver who
performed regular exercise (OR: 2.08) were
positively associated with vigorous intensity
PA of CCS. With increasing time after
treatment completion, the probability of
engaging in sedentary activity for less than 6
h per day decreased (OR = 0.89, 95% CI 0.79-
1.00).

CONCLUSION
Korean adolescent CCS were physically
inactive compared with control adolescents.
Several sociodemographic factors such as
sex, family income, caregiver PA, and obesity
level were associated with PA behaviors of
CCS.

Yohwan Yeo, Ji Won Lee, Dong Wook Shin, Hee Jo Baek, Nack-Gyun Chung, Ki Woong
Sung, Yun-Mi Song
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SHARED DECISION-MAKING ABOUT FUTURE
FERTILITY IN CHILDHOOD CANCER
SURVIVORSHIP: PERSPECTIVES OF PARENTS
IN UGANDA

BACKGROUND
Despite a plethora of literature on
barriers to addressing future fertility in
childhood cancer survivors, the data are
not representative of limited middle-
income settings. Unique and context-
specific factors may influence
addressing future fertility care among
childhood cancer survivors in Uganda.
This study aimed to explore the
experiences, attitudes, and perceptions
of parents on their interactions with
health providers about future fertility,
as part of their child's cancer
survivorship

METHODS
Using grounded theory, semistructured
interviews were conducted with parents
of children diagnosed with cancer, <18
years of age, and not in the induction or
consolidation phases of treatment.
Transcripts were thematically analyzed. 

RESULTS
A total of 20 participants were
interviewed, with the majority
identifying as female (n = 18). The global
theme that arose was the importance of
shared decision-making, and the key
themes encompassing this were as
follows: (1) importance of accurate
information, (2) respect of autonomy,
and (3) engagement and psychosocial
support.

CONCLUSION
In Uganda, parents of children with
cancer value a multifaceted approach to
satisfactory decision-making within the
context of oncofertility.

Anthony Kayiira, Serena Xiong, Daniel Zaake, Joyce Kambugu Balagadde, Veronica
Gomez-Lobo, Henry Wabinga, Rahel Ghebre

J Adolesc Young Adult Oncol; doi: 10.1089/jayao.2022.0127
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MEDIATORS OF SOCIAL ACCEPTANCE AMONG
EMERGING ADULT SURVIVORS OF
CHILDHOOD CANCER

PURPOSE
Examine associations of social
developmental factors (e.g., peer/parent
social attachment, romantic
relationships) and perceptions of social
acceptance among emerging adult
survivors of childhood cancer.

METHODS
A cross-sectional, within-group design
was used. Questionnaires included the
Multidimensional Body-Self Relations
Questionnaire, Inventory of Parent and
Peer Attachment, Adolescent Social Self-
Efficacy Scale, Personal Evaluation
Inventory, Self-Perception Profile for
Adolescents, and demographics.
Correlations were utilized to determine
associations between general
demographic, cancer-specific, and the
psychosocial outcome variables. Peer
and romantic relationship self-efficacy
were assessed as potential mediators of
social acceptance in three mediation
models. Relationships between
perceived physical attractiveness, peer
attachment, parental attachment, and
social acceptance were assessed

RESULTS
Data were collected from N = 52 adult
participants (Mage = 21.38 years,
standard deviation = 3.11 years)
diagnosed with cancer as a child. The
first mediation model demonstrated a
significant direct effect of perceived
physical attraction on perceived social
acceptance and retained significance
after adjusting for indirect effects of the
mediators. The second model
demonstrated a significant direct effect
of peer attachment on perceived social
acceptance; however, significance was
not retained after adjusting for peer
self-efficacy, suggesting the relationship
is partially mediated by peer
relationship self-efficacy. The third
model demonstrated a significant direct
effect of parent attachment on
perceived social acceptance; however,
significance was not retained after
adjusting for peer self-efficacy,
suggesting the relationship is partially
mediated by peer self-efficacy.

CONCLUSION
Relationships between social
developmental factors (e.g., parental and
peer attachment) and perceived social
acceptance are likely mediated by peer
relationship self-efficacy in emerging
adult survivors of childhood cancer.

Sylvia L Crowder, Rebecca H Foster, Acadia W Buro, Robyn Dillon, Kamar Godder,
Marilyn Stern

J Adolesc Young Adult Oncol; doi: 10.1089/jayao.2022.0120
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DEVELOPMENT AND VALIDATION OF A
PREDICTION MODEL FOR KIDNEY FAILURE IN
LONG-TERM SURVIVORS OF CHILDHOOD
CANCER

PURPOSE
Kidney failure is a rare but serious late
effect following treatment for childhood
cancer. We developed a model using
demographic and treatment characteristics
to predict individual risk of kidney failure
among 5-year survivors of childhood cancer.

METHODS
Five-year survivors from the Childhood
Cancer Survivor Study (CCSS) without
history of kidney failure (n = 25,483) were
assessed for subsequent kidney failure (ie,
dialysis, kidney transplantation, or kidney-
related death) by age 40 years. Outcomes
were identified by self-report and linkage
with the Organ Procurement and
Transplantation Network and the National
Death Index. A sibling cohort (n = 5,045)
served as a comparator. Piecewise
exponential models accounting for
race/ethnicity, age at diagnosis,
nephrectomy, chemotherapy, radiotherapy,
congenital genitourinary anomalies, and
early-onset hypertension estimated the
relationships between potential predictors
and kidney failure, using area under the
curve (AUC) and concordance (C) statistic to
evaluate predictive power. Regression
coefficient estimates were converted to
integer risk scores. The St Jude Lifetime
Cohort Study and the National Wilms Tumor
Study served as validation cohorts.

RESULTS
Among CCSS survivors, 204 developed late
kidney failure. Prediction models achieved
an AUC of 0.65-0.67 and a C-statistic of
0.68-0.69 for kidney failure by age 40 years.
Validation cohort AUC and C-statistics were
0.88/0.88 for the St Jude Lifetime Cohort
Study (n = 8) and 0.67/0.64 for the National
Wilms Tumor Study (n = 91). Risk scores
were collapsed to form statistically distinct
low- (n = 17,762), moderate- (n = 3,784), and
high-risk (n = 716) groups, corresponding to
cumulative incidences in CCSS of kidney
failure by age 40 years of 0.6% (95% CI, 0.4
to 0.7), 2.1% (95% CI, 1.5 to 2.9), and 7.5%
(95% CI, 4.3 to 11.6), respectively, compared
with 0.2% (95% CI, 0.1 to 0.5) among
siblings.

CONCLUSION
Prediction models accurately identify
childhood cancer survivors at low, moderate,
and high risk for late kidney failure and may
inform screening and interventional
strategies.

Natalie L Wu, Yan Chen, Bryan V Dieffenbach, Matthew J Ehrhardt, Sangeeta
Hingorani, Rebecca M Howell, John L Jefferies, Daniel A Mulrooney, Kevin C Oeffinger,
Leslie L Robison, Brent R Weil, Yan Yuan, Yutaka Yasui, Melissa M Hudson, Wendy M
Leisenring, Gregory T Armstrong, Eric J Chow

J Clin Oncol; doi: 10.1200/JCO.22.01926
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INTERNATIONAL SURVEY OF PEDIATRIC
ONCOLOGISTS' BELIEFS AND
COMMUNICATION PRACTICES REGARDING
SYMPTOM SELF-MONITORING BY
CHILDHOOD CANCER SURVIVORS

PURPOSE
Childhood cancer survivors report self-
monitoring for and worrying about
symptoms of disease recurrence and
secondary cancers, although symptom-
related worry is associated with poorer
health-related quality of life. This survey
captured pediatric oncologists' beliefs and
communication practices regarding
symptom self-monitoring for childhood
cancer survivors.

METHODS
Using a closed-loop snowball sampling
technique, pediatric oncologists completed
an online survey regarding the importance
of symptom self-monitoring for off-therapy
patients, the degree to which symptom self-
monitoring was perceived to cause stress
and worry, and communication practices.

RESULTS
196 pediatric oncologists (White [78%];
female [64%]; Mage = 47 years) from every
continent except Antarctica participated.
Oncologists believed it is important for off-
therapy patients to self-monitor for
symptoms of cancer recurrence (90%) and
treatment late effects (94%), although some
noted that recurrence (30%) and late effects
(55%) are typically detected by routine
surveillance before symptoms appear.
Oncologists varied in their beliefs that off-
therapy patients do (31%) or do not (31%)
worry unnecessarily about symptoms of
recurrence. 

Two thirds (62%) of oncologists reported
often/always discussing with off-therapy
patients which symptoms could indicate
cancer recurrence, whereas fewer than half
(43%) often/always discussed which
symptoms were unlikely to indicate
recurrence. Oncologists identified a need for
education regarding how to communicate
around symptom self-monitoring and the
potential utility of a screening tool to
identify those who worry excessively.

CONCLUSION
Despite nearly universal belief that their off-
therapy patients should self-monitor for
symptoms of disease recurrence and late
effects, a substantial proportion of pediatric
oncologists do not counsel patients on
symptom self-monitoring. Since nearly one-
third believe that off-therapy patients worry
unnecessarily about symptoms of
recurrence, improving patient education
regarding which symptoms are and are not
medically concerning could decrease stress
and improve health-related quality of life for
pediatric cancer survivors.

Sarah N Webster, Sheri L Spunt, Sarah J Cunningham, Claire E Wakefield, Stephanie M
Smith, Nicole M Alberts, Oxana Palesh, Laura E Simons, Lauren C Heathcote

JCO Oncol Pract; doi: 10.1200/OP.22.00630
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BARRIERS AND FACILITATORS TO
IMPLEMENTATION OF THE INTEROPERABLE
SURVIVORSHIP PASSPORT (SURPASS) V2.0 IN
6 EUROPEAN COUNTRIES: A
PANCARESURPASS ONLINE SURVEY STUDY

PURPOSE
Long-term follow-up (LTFU) care for
childhood cancer survivors (CCSs) is
essential to improve and maintain their
quality of life. The Survivorship Passport
(SurPass) is a digital tool which can aid in
the delivery of adequate LTFU care. During
the European PanCareSurPass (PCSP)
project, the SurPass v2.0 will be
implemented and evaluated at six LTFU care
clinics in Austria, Belgium, Germany, Italy,
Lithuania and Spain. We aimed to identify
barriers and facilitators to the
implementation of the SurPass v2.0 with
regard to the care process as well as ethical,
legal, social and economical aspects.

METHODS
An online, semi-structured survey was
distributed to 75 stakeholders (LTFU care
providers, LTFU care program managers and
CCSs) affiliated with one of the six centres.
Barriers and facilitators identified in four
centres or more were defined as main
contextual factors influencing
implementation of SurPass v2.0.

RESULTS
Fifty-four barriers and 50 facilitators were
identified. Among the main barriers were a
lack of time and (financial) resources, gaps
in knowledge concerning ethical and legal
issues and a potential increase in health-
related anxiety in CCSs upon receiving a
SurPass. Main facilitators included
institutions' access to electronic medical
records, as well as previous experience with
SurPass or similar tools.

CONCLUSIONS
We provided an overview of contextual
factors that may influence SurPass
implementation. Solutions should be found
to overcome barriers and ensure effective
implementation of SurPass v2.0 into routine
clinical care.

IMPLICATIONS FOR CANCER SURVIVORS
These findings will be used to inform on an
implementation strategy tailored for the six
centres.

Selina R van den Oever, Ismay A E de Beijer, Leontien C M Kremer, Marie Alfes, Julia
Balaguer, Edit Bardi, Adela Cañete Nieto, Giorgio Cangioli, Eliana Charalambous,
Catherine Chronaki, Tiago Costa, Alexander Degelsegger, Vanessa Düster, Anna-Liesa
Filbert, Desiree Grabow, Gerald Gredinger, Hannah Gsell, Riccardo Haupt, Maria van
Helvoirt, Ruth Ladenstein, Thorsten Langer, Anja Laschkolnig, Monica Muraca, Jelena
Rascon, Günter Schreier, Zuzana Tomasikova, Maria Teresa Tormo, Justas Trinkunas,
Jessica Trollip, Kathrin Trunner, Anne Uyttebroeck, Helena J H van der Pal, Saskia M F
Pluijm; PanCareSurPass consortium

J Cancer Surviv; doi: 10.1007/s11764-023-01335-y
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DIETARY SUPPLEMENT USE AMONG ADULT
SURVIVORS OF CHILDHOOD CANCER: A
REPORT FROM THE ST. JUDE LIFETIME
COHORT STUDY

BACKGROUND
Adult survivors of childhood cancer have
poor adherence to nutrition guidelines
and inadequate intake of dietary
vitamins D and E, potassium, fiber,
magnesium, and calcium. The
contribution of vitamin and mineral
supplement use to total nutrient intake
in this population is unclear.

METHODS
We examined the prevalence and dose of
nutrient intake among 2570 adult
survivors of childhood cancer
participating in the St. Jude Lifetime
Cohort Study, and the association of
dietary supplement use with treatment
exposures, symptom burden, and quality
of life.

RESULTS
Nearly 40% of the adult survivors of
cancer survivors reported regular use of
dietary supplements. Although cancer
survivors who used dietary supplements
were less likely to have inadequate
intake of several nutrients, they were
also more likely to have excessive intake 

(total nutrient intake ≥ tolerable upper
intake levels) of folate (15.4% vs. 1.3%),
vitamin A (12.2% vs. 0.2%), iron (27.8%
vs. 1.2%), zinc (18.6% vs. 1%), and calcium
(5.1% vs. 0.9%) compared with survivors
who did not use dietary supplements (all
p < 0.05). Treatment exposures,
symptom burden, and physical
functioning were not associated with
supplement use, whereas emotional
well-being and vitality were positively
associated with supplement use among
childhood cancer survivors.

CONCLUSIONS
Supplement use is associated with both
inadequate and excessive intake of
specific nutrients, but positively impacts
aspects of quality of life among
childhood cancer survivors.

Fang Fang Zhang, Melissa M Hudson, Fan Chen, Zhongyu Li, I-Chan Huang, Nickhill
Bhakta, Kirsten K Ness, Tara M Brinkman, James Klosky, Rohit P Ojha, Jennifer Q
Lanctot, Leslie L Robison, Kevin R Krull
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LOSS TO FOLLOW-UP OF MINORITIES,
ADOLESCENTS, AND YOUNG ADULTS ON
CLINICAL TRIALS: A REPORT FROM THE
CHILDREN'S ONCOLOGY GROUP

BACKGROUND
The increasing number of childhood
cancer survivors necessitates continued
follow-up to monitor for long-term
complications. Inequities in loss to
follow-up for patients enrolled on
pediatric clinical trials have not been
well studied.

METHODS
This was a retrospective study of 21,084
patients residing in the United States
enrolled on phase 2/3 and phase 3
Children's Oncology Group (COG) trials
between January 1, 2000 and March 31,
2021. Rates of loss to follow-up to COG
were evaluated using log-rank tests and
multivariable Cox proportional hazards
regression models with adjusted hazard
ratios (HRs). Demographic
characteristics included age at
enrollment, race, ethnicity, and zip code
level socioeconomic data.

RESULTS
Adolescent and young adult (AYA)
patients 15-39 years old at diagnosis had
an increased hazard of loss to follow-up
compared to patients 0-14 years old (HR,
1.89; 95% confidence interval (CI), 1.76-
2.02). In the overall cohort, non-
Hispanic Blacks were found to have an
increased hazard of loss to follow-up
compared to non-Hispanic Whites (HR,
1.56; 95% CI, 1.43-1.70). Among AYAs, the
highest loss to follow-up rates were
among non-Hispanic Blacks (69.8% ±
3.1%), patients on germ cell tumor trials
(78.2% ± 9.2%), and patients living in zip
codes with a median household income
≤150% of the federal poverty line at
diagnosis (66.7% ± 2.4%).

CONCLUSIONS
AYAs, racial and ethnic minority
patients, and those living in lower
socioeconomic status areas had the
highest rates of loss to follow-up among
clinical trial participants. Targeted
interventions are warranted to ensure
equitable follow-up and improved
assessment of long-term outcomes.

Vidya Puthenpura, Lingyun Ji, Xinxin Xu, Michael E Roth, David R Freyer, A Lindsay
Frazier, Asher M Marks, Farzana D Pashankar
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SUBSEQUENT CANCERS WITHIN 5 YEARS
FROM INITIAL DIAGNOSIS OF CHILDHOOD
CANCER. PATTERNS AND RISKS IN THE
POPULATION OF GREAT BRITAIN

BACKGROUND
Patterns and risks of subsequent
primary tumours (SPTs) among long-
term survivors of childhood cancer have
been extensively described, but much
less is known about early SPTs (ESPTs)
occurring within 5 years after initial
diagnosis.

PROCEDURE
We carried out a population-based study
of ESPTs following childhood cancer
throughout Britain, using the National
Registry of Childhood Tumours. The full
study series comprised all ESPTs
occurring among 56,620 children whose
initial cancer diagnosis was in the period
1971-2010. Frequencies of ESPT were
calculated for the entire cohort. For
analyses of risk, follow-up began 92 days
after initial diagnosis.

RESULTS
ESPT developed in 0.4% of children
overall, 0.52% of those initially
diagnosed at age less than 1 year and
0.38% of those diagnosed at age 1-14
years. Standardised incidence ratio (SIR)
was 7.7 (95% confidence interval [CI]:
6.7-8.9), overall 9.5 (95% CI: 7.1-12.5) for
children initially diagnosed in 1981-1990
and 6.5-7.5 for those from earlier and
later decades. SIR by type of first cancer
ranged from 4.4 (95% CI: 1.8-9.1) for
Wilms tumour to 13.1 (95% CI: 7.7-21.0)
for non-Hodgkin lymphoma. SIR by type
of ESPT ranged from 2.0 (95% CI: 1.0-
3.4) for acute lymphoblastic leukaemia
to 66.6 (95% CI: 52.3-83.6) for acute
myeloid leukaemia. Predisposition
syndromes were known to be implicated
in 21% of children with ESPT and
suspected in another 5%.

CONCLUSIONS
This study provides an overview of the
patterns and risks of ESPTs in a large
population where many children
received therapy that is still in
widespread use. Further research will be
needed to monitor and understand
changes in risk as childhood cancer
treatment continues to evolve.

Charles A Stiller, Kathryn J Bunch, Anita M Bayne, Michael C G Stevens, Michael F G
Murphy

Pediatr Blood Cancer; doi: 10.1002/pbc.30258
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"YOU DON'T ACCEPT HE'S COMPLETELY OK":
A REFLEXIVE THEMATIC ANALYSIS OF
PARENTS' ROLES IN MONITORING THEIR
CHILD'S HEALTH AND SYMPTOMS AFTER
FINISHING CHILDHOOD CANCER TREATMENT

OBJECTIVES/PURPOSE
Childhood cancer survival brings continued
mental and physical health challenges both
for the child and for the family. In this study,
we investigated how parents viewed their
roles in their child's health and symptom
monitoring during the survivorship period.

METHODS
Twenty-one parents of childhood cancer
survivors (n = 18 mothers; parent mage =
49.78 years, child mage = 18.50 years; range
= 12-25 years), whose children were at least
one year off-treatment (m = 3.67 years; SD =
2.25; various diagnoses), completed semi-
structured interviews. Interviews were
recorded, transcribed, and analyzed using
reflexive thematic analysis.

RESULTS
Analyses generated three themes which
reflect roles that parents may adopt in the
context of monitoring symptoms in their
childhood cancer survivor. "Vigilant Mama
and Papa" (theme 1) described parents who
expressed a strong sense of responsibility
for protecting their child's health during
survivorship resulting in careful monitoring
of their child's symptoms and health. 

"Pragmatic Mamas and Papas" (theme 2)
described parents who adopted an approach
to symptom and health monitoring that
emphasized moving past cancer and focusing
on the future. Finally, "Encouraging Mamas
and Papas" (theme 3) described parents who
focused on educating and preparing their
child to develop an autonomous approach to
health and symptom self-monitoring as they
transitioned to survivorship and adulthood.

CONCLUSION
Parents take on varying roles in monitoring
their child's symptoms and health after
finishing childhood cancer treatment.

IMPLICATIONS FOR CANCER SURVIVORS
Understanding the ways in which parents
continue to be involved in their child's
cancer journey helps researchers develop
interventions to support dyadic coping in
survivorship.

Nele Loecher, Abbie Jordan, Sheri L Spunt, Pamela Simon, Laura E Simons, Gary Dahl,
Kristin Kosyluk, Lauren C Heathcote
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RURAL, LARGE TOWN, AND URBAN
DIFFERENCES IN OPTIMAL SUBSPECIALTY
FOLLOW-UP AND SURVIVORSHIP CARE PLAN
DOCUMENTATION AMONG CHILDHOOD
CANCER SURVIVORS

BACKGROUND
Children with cancer from rural and non-
urban areas face unique challenges. Health
equity for this population requires attention
to geographic disparities in optimal
survivorship-focused care.

METHODS
The Oklahoma Childhood Cancer Survivor
Cohort was based on all patients reported to
the institutional cancer registry and <18-
years-old at diagnosis between January 1,
2005, and September 24, 2014. Suboptimal
follow-up was defined as no completed
oncology-related clinic visit five to seven
years after their initial diagnosis (survivors
were 7-25 years old at end of the follow-up
period). The primary predictor of interest
was rurality.

RESULTS
Ninety-four (21%) of the 449 eligible
survivors received suboptimal follow-up.
There were significant differences (p=0.01)
as 36% of survivors from large towns
(n=28/78) compared with 21% (n=20/95) and
17% (n=46/276) of survivors from small
town/isolated rural and urban areas
received suboptimal follow-up, respectively.

Forty-five percent of adolescents at
diagnosis were not seen in the clinic
compared with 17% of non-adolescents
(p<0.01). An adjusted risk ratio of 2.2 (95% CI
1.5, 3.2) was observed for suboptimal follow-
up among survivors from large towns,
compared with survivors from urban areas.
Seventy-three percent of survivors
(n=271/369) had a documented survivorship
care plan with similar trends by rurality.

CONCLUSIONS
Survivors from large towns and those who
were adolescents at the time of diagnosis
were more likely to receive suboptimal
follow-up care compared to survivors from
urban areas and those diagnosed younger
than thirteen.

IMPACT
Observed geographic disparities in
survivorship care will inform interventions
to promote equitable care for survivors from
non-urban areas.

David H Noyd, Amanda E Janitz, Ashley A Baker, William H Beasley, Nancy C Etzold,
David C Kendrick, Kevin C Oeffinger
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EARLY AND LONG-TERM OTOTOXICITY
NOTED IN CHILDREN DUE TO PLATINUM
COMPOUNDS: PREVALENCE AND RISK
FACTORS

BACKGROUND
Platinum compounds are a group of
fundamental chemotherapeutics used in
the treatment of solid tumors, but they
are burdened by side effects, such as
ototoxicity. The objective of this study
was to evaluate the incidence of
ototoxicity caused by platinum
compounds and the risk factors
affecting its appearance/progression.

METHODS
Data from 53 patients who received
platinum compounds and who had been
off therapy for at least 5 years were
analyzed. We collected data relating to
audiometry conducted annually from the
end of treatment and for at least 5
subsequent years, as well as information
concerning the oncological history and
comorbidities.

RESULTS
At the end of the treatment, 17 patients
(32.08%) presented ototoxicity,
according to the Boston SIOP
Ototoxicity Scale; the risk factors
included a higher serum creatinine value
at diagnosis, having undergone cranial
radiotherapy, and needing magnesium
supplementation. After 5 years from the
end of the treatment, the number of
patients with exhibiting ototoxicity was
31 (58.5%); the factors that influenced
the onset/progression of the damage
were having undergone radiotherapy
(HR 1.23; p < 0.01) and having received
therapy with aminoglycosides (HR 1.27; p
< 0.01).

CONCLUSIONS
Ototoxicity caused by platinum
compounds can occur even after the
conclusion of the treatments, and the
factors affecting its progression are
radiotherapy and the aminoglycosides
therapy.

Alberto Romano, Serena Rivetti, Francesca Brigato, Stefano Mastrangelo, Giorgio
Attinà, Palma Maurizi, Jacopo Galli, Anna Rita Fetoni, Antonio Ruggiero
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TEN CONSIDERATIONS FOR INTEGRATING
PATIENT-REPORTED OUTCOMES INTO
CLINICAL CARE FOR CHILDHOOD CANCER
SURVIVORS

Madeline R Horan, Jin-Ah Sim, Kevin R Krull, Kirsten K Ness, Yutaka Yasui, Leslie L
Robison, Melissa M Hudson, Justin N Baker, I-Chan Huang

Cancers (Basel); doi: 10.3390/cancers15041024

ABSTRACT
Patient-reported outcome measures
(PROMs) are subjective assessments of
health status or health-related quality of
life. In childhood cancer survivors,
PROMs can be used to evaluate the
adverse effects of cancer treatment and
guide cancer survivorship care.
However, there are barriers to
integrating PROMs into clinical practice,
such as constraints in clinical validity,
meaningful interpretation, and
technology-enabled administration of
the measures. This article discusses
these barriers and proposes 10
important considerations for
appropriate PROM integration into
clinical care for choosing the right
measure (considering the purpose of
using a PROM, health profile vs. health
preference approaches, measurement
properties), ensuring survivors complete
the PROMs (data collection method, data
collection frequency, survivor capacity,
self- vs. proxy reports), 

interpreting the results (scoring
methods, clinical meaning and
interpretability), and selecting a
strategy for clinical response
(integration into the clinical workflow).
An example framework for integrating
novel patient-reported outcome (PRO)
data collection into the clinical
workflow for childhood cancer
survivorship care is also discussed. As
we continuously improve the clinical
validity of PROMs and address
implementation barriers, routine PRO
assessment and monitoring in pediatric
cancer survivorship offer opportunities
to facilitate clinical decision making and
improve the quality of survivorship care.

http://dx.doi.org/10.3390/cancers15041024
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DISTINCT DNA METHYLATION SIGNATURES
ASSOCIATED WITH BLOOD LIPIDS AS
EXPOSURES OR OUTCOMES AMONG
SURVIVORS OF CHILDHOOD CANCER: A
REPORT FROM THE ST. JUDE LIFETIME
COHORT

BACKGROUND
DNA methylation (DNAm) plays an important
role in lipid metabolism, however, no
epigenome-wide association study (EWAS) of
lipid levels has been conducted among
childhood cancer survivors. Here, we
performed EWAS analysis with longitudinally
collected blood lipid data from survivors in
the St. Jude lifetime cohort study.

METHODS
Among 2052 childhood cancer survivors of
European ancestry (EA) and 370 survivors of
African ancestry (AA), four types of blood
lipids, including high-density lipoprotein
(HDL), low-density lipoprotein (LDL), total
cholesterol (TC), and triglycerides (TG),
were measured during follow-up beyond 5-
years from childhood cancer diagnosis. For
the exposure EWAS (i.e., lipids measured
before blood draw for DNAm), the DNAm
level was an outcome variable and each of
the blood lipid level was an exposure
variable; vice versa for the outcome EWAS
(i.e., lipids measured after blood draw for
DNAm).

RESULTS
Among EA survivors, we identified 43 lipid-
associated CpGs in the HDL (n = 7), TC (n =
3), and TG (n = 33) exposure EWAS, and 106
lipid-associated CpGs in the HDL (n = 5),
LDL (n = 3), TC (n = 4), and TG (n = 94)
outcome EWAS. Among AA survivors, we
identified 15 lipid-associated CpGs in TG
exposure (n = 6), HDL (n = 1), LDL (n = 1), TG
(n = 5) and TC (n = 2) outcome EWAS with
epigenome-wide significance (P < 9 × 10⁻⁸).
There were no overlapping lipids-associated
CpGs between exposure and outcome EWAS
among EA and AA survivors, suggesting that
the DNAm changes of different CpGs could
be the cause or consequence of blood lipid
levels. In the meta-EWAS, 12 additional CpGs
reached epigenome-wide significance.
Notably, 32 out of 74 lipid-associated CpGs
showed substantial heterogeneity (P_het <
0.1 or I² > 70%) between EA and AA survivors,
highlighting differences in DNAm markers of
blood lipids between populations with
diverse genetic ancestry. Ten lipid-
associated CpGs were cis-expression
quantitative trait methylation with their
DNAm levels associated with the expression
of corresponding genes, out of which seven
were negatively associated.

Qian Dong, Cheng Chen, Nan Song, Na Qin, Noel-Marie Plonski, Emily R Finch, Kyla
Shelton, John Easton, Heather Mulder, Emily Plyer, Geoffrey Neale, Emily Walker,
Qian Li, I-Chan Huang, Jinghui Zhang, Hui Wang, Melissa M Hudson, Leslie L Robison,
Kirsten K Ness, Zhaoming Wang

Clin Epigenetics; doi: 10.1186/s13148-023-01447-3
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THE HEALTH CARE UTILIZATION AND
MEDICAL COSTS IN LONG-TERM FOLLOW-UP
OF CHILDREN DIAGNOSED WITH LEUKEMIA,
SOLID TUMOR, OR BRAIN TUMOR:
POPULATION-BASED STUDY USING THE
NATIONAL HEALTH INSURANCE CLAIMS DATA

BACKGROUND
Childhood cancer survivors are at a high
risk of medical consequences of their
disease and treatment. There is growing
information about the long-term health
issues of childhood cancer survivors;
however, there are very few studies
describing the health care utilization
and costs for this unique population.
Understanding their utilization of health
care services and costs will provide the
basis for developing strategies to better
serve these individuals and potentially
reduce the cost.

OBJECTIVE
This study aims to determine the
utilization of health services and costs
for long-term survivors of childhood
cancer in Taiwan.

METHODS
This is a nationwide, population-based,
retrospective case-control study. We
analyzed the claims data of the National
Health Insurance that covers 99% of the
Taiwanese population of 25.68 million. A
total of 33,105 children had survived for
at least 5 years after the first
appearance of a diagnostic code of
cancer or a benign brain tumor before
the age of 18 years from 2000 to 2010
with follow-up to 2015. An age- and
gender-matched control group of 64,754
individuals with no cancer was randomly
selected for comparison. Utilization was
compared between the cancer and no
cancer groups by χ2 test. The annual
medical expense was compared by the
Mann-Whitney U test and Kruskal-Wallis
rank-sum test.

TO BE CONTINUED ON NEXT PAGE

James S Miser, Ben-Chang Shia, Yi-Wei Kao, Yen-Lin Liu, Shih-Yen Chen, Wan-Ling
Ho

JMIR Public Health Surveill; doi: 10.2196/42350
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RESULTS
At a median follow-up of 7 years,
childhood cancer survivors utilized a
significantly higher proportion of
medical center, regional hospital,
inpatient, and emergency services in
contrast to no cancer individuals:
57.92% (19,174/33,105) versus 44.51%
(28,825/64,754), 90.66% (30,014/33,105)
versus 85.70% (55,493/64,754), 27.19%
(9000/33,105) versus 20.31%
(13,152/64,754), and 65.26%
(21,604/33,105) versus 59.36%
(38,441/64,754), respectively (all P<.001).
The annual total expense (median,
interquartile range) of childhood cancer
survivors was significantly higher than
that of the comparison group (US
$285.56, US $161.78-US $535.80 per year
vs US $203.90, US $118.98-US $347.55
per year; P<.001). Survivors with female
gender, diagnosis before the age of 3
years, and diagnosis of brain cancer or a
benign brain tumor had significantly
higher annual outpatient expenses (all
P<.001). Moreover, the analysis of
outpatient medication costs showed that
hormonal and neurological medications
comprised the 2 largest costs in brain
cancer and benign brain tumor
survivors.

CONCLUSIONS
Survivors of childhood cancer and a
benign brain tumor had higher
utilization of advanced health resources
and higher costs of care. The design of
the initial treatment plan minimizing
long-term consequences, early
intervention strategies, and survivorship
programs have the potential to mitigate
costs of late effects due to childhood
cancer and its treatment.

CONTINUED FROM PREVIOUS PAGE
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HEALTH COMPETENCE BELIEFS AND
HEALTH-RELATED QUALITY OF LIFE AMONG
ADOLESCENT AND YOUNG ADULT SURVIVORS
OF CHILDHOOD CANCER AND HEALTHY
PEERS

PURPOSE
Adolescent and young adult (AYA) survivors
of childhood cancer are at risk for late-
effects that can impact how one perceives
their health and well-being. Understanding
beliefs about health competence and well-
being among survivors can help identify
support needs and increase adherence to
long-term follow-up guidelines. This study
examined differences in health competence
beliefs and health-related quality of life
(HRQOL) between AYA survivors of
childhood cancer and matched healthy
peers. In addition, the relationship between
health competence beliefs and HRQOL, as
well as the moderating effect of cancer
survivorship, was investigated.

METHODS
Survivors (n = 49) and healthy peers (n = 54)
completed measures about health
competence beliefs (i.e., Health Perception,
Cognitive Competence, Autonomy, and
School/Work Functioning) and HRQOL.
Multiple group analysis was used to
investigate differences in health competence
beliefs and HRQOL between survivors and
peers. Multivariate multiple regression
analyses were used to investigate the
relationships between health competence
beliefs and HRQOL. Finally, a history of
cancer was examined as a possible
moderator using additional multivariate
multiple regression analyses.

RESULTS
Survivors reported significantly lower
Health Perception, Cognitive Competence,
Autonomy, and School/Work Functioning
scores compared to healthy peers. Among
both groups, Health Perception and
Cognitive Competence scores were
associated with multiple domains of HRQOL.
These relationships were not moderated by
having a history of cancer.

CONCLUSIONS
Perceptions about one's health and cognitive
abilities may impact HRQOL among AYA
survivors of childhood cancer and health
peers. Identifying those at risk for poor
well-being may help to guide interventions
aimed at increasing adherence to medical
recommendations.

Lora L Black, James L Peugh, Ahna L H Pai

J Adolesc Young Adult Oncol; doi: 10.1089/jayao.2022.0162
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BENIGN AND MALIGNANT FINDINGS ON
CHEST CT AMONG ADULT SURVIVORS OF
CHILDHOOD AND YOUNG ADULT CANCER
WITH A HISTORY OF CHEST RADIOTHERAPY

PURPOSE
 Childhood and young adult cancer
survivors exposed to chest radiotherapy
are at increased risk of lung cancer. In
other high-risk populations, lung cancer
screening has been recommended. Data
is lacking on prevalence of benign and
malignant imaging abnormalities in this
population.

METHODS
We conducted a retrospective review of
imaging abnormalities in chest CTs
performed more than 5 years post-
cancer diagnosis in survivors of
childhood, adolescent, and young adult
cancer. We included survivors exposed
to radiotherapy involving the lung field
and followed at a high-risk survivorship
clinic between November 2005 and May
2016. Treatment exposures and clinical
outcomes were abstracted from medical
records. Risk factors for chest CT-
detected pulmonary nodule were
assessed.

RESULTS
Five hundred and ninety survivors were
included in this analysis; median age at
diagnosis, 17.1 years (range, 0.4-39.8)
and median time since diagnosis, 21.1
years (range, 0.4-58.6). At least one
chest CT more than 5 years post-
diagnosis was performed in 338
survivors (57%). Among these, 193 (57.1%)
survivors had at least one pulmonary
nodule detected on a total of 1057 chest
CTs, resulting in 305 CTs with 448
unique nodules. Follow-up was available
for 435 of these nodules; 19 (4.3%) were
malignant. Risk factors for first
pulmonary nodule were older age at
time of CT, CT performed more recently
and splenectomy. 

CONCLUSIONS
Benign pulmonary nodules are very
common among long-term survivors of
childhood and young adult cancer.

IMPLICATIONS FOR CANCER
SURVIVORS
High prevalence of benign pulmonary
nodules in cancer survivors exposed to
radiotherapy could inform future
guidelines on lung cancer screening in
this population.

Dana Barnea, Emily S Tonorezos, Amber Khan, Joanne F Chou, Chaya S Moskowitz,
Rana Kaplan, Kevin C Oeffinger

Res Sq; doi: 10.21203/rs.3.rs-2599972/v1
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ABSTRACT
This article summarizes findings regarding
the psychosocial late effects of chronic
childhood cancer on long-term survivors.
Overall, the psychosocial adjustment of
many survivors appears to be within the
normally expected range. Studies that
compared cancer survivors with healthy
controls on standardized scales found few or
no significant differences in
psychopathology. 

However, more subtle concerns or problems
related to physical impairments, vocational
discrimination, economic burden, and early
and open communication within the family
were identified. More research is needed to
fully understand these subtle difficulties and
to identify intervention strategies to prevent
psychosocial late effects from occurring, and
to ameliorate them when they are present.
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PSYCHOSOCIAL CONSEQUENCES OF
CHILDHOOD CANCER

Hymovich DP, Roehnert JE
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On March 2 Prof. Dr. med. Hansjörg
Riehm celebrated his 90th birthday. He
initiated the West-Berlin protocol for
treatment of acute lymphoblastic
leukemia (ALL) in 1970 with a new
induction therapy and a few years later
with an additional reinduction therapy
which both became one of the biggest
successes ever made in pediatric
oncology. After pediatric oncologists at
university hospitals in Frankfurt and
Münster also decided to treat their ALL
patients with the strategy developed by
Riehm, the BFM group was born in the
mid 1970s (Berlin-Frankfurt-Münster).

90TH BIRTHDAY OF HANSJÖRG RIEHM
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Christian Müller

More and more children's hospitals in
Germany joined the BFM Group and the
network was expanded to include
Switzerland and Austria. Today we are
no longer talking about BFM cities but
about BFM countries around the world.
Professor Riehm's activities have
influenced therapy of ALL, acute
myeloid leukemia (AML), non-Hodgkin's
lymphoma (NHL), Hodgkin's disease and
brain tumors. Hansjörg Riehm has saved
lifes of thousands of children worldwide
– including myself. It was a great honor
to have been a guest at his 90th
birthday party.



ABSTRACT
Prognosis in childhood acute
lymphoblastic leukemia (ALL) after risk-
adapted therapy is first of all dependent
on the quality of therapy. Conventional
risk factors such as WBC, age, sex, organ
involvement, and other features
certainly have lost their prognostic
significance in varying degrees during
the evolution of risk-adapted and
necessarily intensive therapy. Still, the
tumor burden and other ill-defined or
unknown factors are responsible for
therapy failure. Obviously, the patient
group with therapy failure must be the
target of future efforts.

COMMENTARY
In this publication Hansjörg Riehm and
colleagues presented results from the
first ALL-BFM-protocol ("West-Berlin
protocol") and the subsequent four
studies.
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THERAPY RESULTS IN FIVE ALL-BFM STUDIES
SINCE 1970: IMPLICATIONS OF RISK FACTORS
FOR PROGNOSIS

H. Riehm, H.-J. Feickert, M. Schrappe, G. Henze & G. Schellong
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CHILDHOOD CANCER SURVIVORSHIP PROJECT
IN GERMANY: LE-NA

Thanks to improved therapy options, the
long-term survival rates of patients with
childhood and adolescent cancer have
improved significantly in recent decades.
However, due to the therapies used to cure
the cancer, secondary diseases, so-called
late effects, can still occur many years after
the end of therapy, leading to high
morbidity and reduced health-related
quality of life. However, many patients are
adults by the time late sequelae occur and
are no longer under regular pediatric
oncology care. In addition, because most
knowledge about late effects dates from the
last 20 years, many previously ill patients
have never been educated about their risk
for potential therapy-associated sequelae.
In the present project, former patients are
therefore to be specifically informed about
late effects and the possibilities for early
detection and prevention of these diseases.
Specialized and multidisciplinary long-term
aftercare is offered for this group of
patients at a total of 10 locations, thus
establishing a comprehensive care
structure. Patients are informed about this
offer by a cover letter, by a structured
transition or by addressing them through
the media.
During the initial consultation, patients are
divided into three different risk groups
based on evidence-based risk stratification
and receive follow-up care/preventive
examinations tailored to this in order to be
able to detect the occurrence of late effects
at an early stage and treat them
accordingly. In addition, study participants
will be asked to complete questionnaires on
health-related self-efficacy and satisfaction
with care offered during the first
consultation presentation and after three
years in order to optimally adapt the offer
to the needs of the patients.

In addition to this evaluation of the primary
study endpoints, it is planned to directly
demonstrate the effects of the care on the
above-mentioned endpoints in a further
group from study year 3 with the aid of a
waiting group control design. The aim here
is to bring as many patients as possible into
care as quickly as possible by means of a
short waiting period of one year, while still
enabling scientific recording of the effects
caused by the implementation of the care
offer, in order to create a further basis for
subsequent continuation of long-term
aftercare.
The collected findings are documented in a
standardized way in order to prospectively
record the prevalence of late effects in a
nationwide aftercare database. A high
quality of care for future aftercare centers
in terms of quality assurance can be
achieved through structured training
programs.
Thus, the aim of the present study is to
expand, evaluate and implement aftercare
structures for children and adolescents with
cancer who are now adults in Germany. At
the same time, former patients will be
informed about late sequelae and the
prevalence of sequelae will be prospectively
recorded in this cohort in order to better
tailor aftercare/care services to the needs
of patients in the future.
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CHILDHOOD CANCER SURVIVORSHIP PROJECT
IN GERMANY: AELKI

In Germany, there is a lack of a nationwide
offer for a risk-adapted, multidisciplinary
and guideline-based care of children with
cancer with regard to transition and long-
term aftercare. This project aims to address
this deficit in care. The planned
intervention covers several care dimensions
and thus represents a strong, integrated,
networked and thus innovative offer. Such a
continued (long-term) aftercare is of
particular relevance for a successful
transition into adult medicine and the
communication of individual medical and
psychosocial health risks. Furthermore, a
risk-adapted, multidisciplinary and
guideline-driven approach, as described
below, can also address psychosocial
barriers that otherwise themselves
represent participation-relevant late effects
and, not least, limit long-term adherence to
long-term follow-up in adulthood. In
addition, the transition phase is often
accompanied by initial career orientation,
so that those affected benefit from realistic
communication of possible restrictions in
their further lives by being able to include
this in their planning.
It has been shown that late effects could be
detected earlier and hospital stays reduced
in patients undergoing regular long-term
follow-up. In addition, these patients have a
better knowledge of their disease and their
risk for late effects. Health-related self-
efficacy, in turn, represents a key concept;
this can be both increased by improved
long-term follow-up (for a review, and
increase intention to attend future follow-
up appointments in terms of lifelong follow-
up. Since the cumulative incidence of late
effects increases with increasing distance
from primary oncological therapy and does
not reach a plateau even decades after the
end of therapy, new structures must be
created and existing ones better networked
to ensure an orderly transition into already
existing care structures of adult medicine
as well as adherence to long-term follow-
up.

In the context of our study, important
insights into the course of these diseases
and their health and psychosocial
consequences can be gained through
standardized documentation of therapy-
associated late effects, the survey of self-
efficacy, patient autonomy and satisfaction
and HRQoL, as well as psychosocial
outcome, and documented in an existing
CentraXX aftercare database (University of
Lübeck, networking with the biodatabases).
Furthermore, risk groups could be defined
that could benefit from an intensified
screening program, which could positively
influence morbidity in the longer term. In
addition, guideline-based follow-up could
avoid unnecessary examinations and
hospitalizations, thus saving costs.
Knowledge of late effects in certain at-risk
populations can be directly incorporated
into current treatment recommendations,
thereby reducing the risk for future
pediatric oncology patients to also develop
late effects.

Study Design and Methods
The following primary hypotheses were
formulated for the study:
1. Risk-adapted multidisciplinary long-term
follow-up improves the self-efficacy of
affected children and adolescents and their
parents.
2. Children and adolescents and their
parents have special needs, fears, and
concerns that are served by risk-adapted
long-term follow-up.
3. Patients or their parents have concrete
attitudes and expectations about the exact
modalities of long-term follow-up and can
name concerns and reservations.
4. It can be expected in the medium and
long term that early diagnosis and
treatment of relevant late effects will lead
to a reduction in costs.
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At the beginning of the study, guided
interviews with former patients will be
conducted to investigate their
experiences with cancer aftercare and
their needs (WP1). It is expected that
relevant topics can be identified through
the interviews, which will be used for
the design of the questionnaire (see
below). 
Based of the developed questionnaire, a
survey of 1,000 former oncological
patients will be conducted in
cooperation with the Techniker
Krankenkasse using an online
questionnaire (WP2). These results will
also be included in the RCT.
Subsequently, the cluster-randomized
study will be conducted (cluster on the
level of the participating centers) (AP3).
Intervention is optimized standardized
follow-up, control condition is standard
care. In centers with and without
intervention, study outcomes will be
assessed by questionnaire, taking into
account the results of AP1 and 2 (see also
pages 10 and 11), and later compared.
In addition, the follow-up program will
be evaluated by means of guideline-
based qualitative interviews in the
intervention and control groups (WP3).
The project will be flanked by a health
economic evaluation using budget
impact analysis (WP4).

A mixed-methods study with a cluster-
randomized, prospective, controlled
multicenter study was chosen as the study
design. Qualitative interviews and a cross-
sectional survey based on health insurance
were conducted before and during the
study. The project will additionally be
evaluated in terms of health economics. 
The methodology is described in more
detail in the following work packages. In
this mixed-methods study, the following
methodological steps are planned in
summary.

1.

2.

3.

4.

5.

Derived from the primary study hypotheses,
the study implementation is divided into
four work packages (WP1-4), whose data and
results will be combined in a superordinate,
fifth work package (WP5 "independent
central evaluation"). The case number
calculation/power analysis refers to the
testing of the first primary study
hypothesis.
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