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Chapter 1

CHILDHOOD CANCER

Cancer and its consequences date back to the earliest traces of our history, and continue
to be a part of our lives today (1). The origin of cancer is intertwined with our nature as
human beings. It can be summarized as a loss of control on the inhibitory or stimulatory
impulses our bodies use to live, repair and grow — albeit with devastating consequences.
The unruly and unrestrained growth of cancer cells disturbs the normal functioning of
our healthy cells, organs and tissues. As such, it leads to illness and death.

Despite these basic characteristics shared between all malignancies, childhood cancer
is not simply an adult cancer presenting at a younger age. The spectrum of childhood
cancer is different, with leukemias, lymphomas, low grade gliomas, and neuroblastomas
occurring relatively frequently in children, compared to breast, prostate, skin, lung and
colon cancer in adults (2, 3). Moreover, whereas adult cancers are often related to lifestyle
and environmental risk factors, the cause of many pediatric cancers is yet to be discovered
(4).

The earliest treatment of cancer was mostly limited to surgery. Other treatment
options that are relatively common nowadays, such as chemotherapy, radiotherapy,
targeted therapy, immunotherapy, and stem cell transplantation are still quite new to
the arsenal to combat cancer (5). The history of treating children with cancer, compared
to adults, is even more recent. Only in the 1950s, children with cancer first received anti-
tumor therapies, and it was not until the 1960s that pediatric oncology became more
successful, with acute lymphoblastic leukemia as the hallmark disease for which cure
could be achieved (6).

In the Netherlands, approximately 600 children are diagnosed with cancer each year
(7). Up to recently, these children would have been treated at one of the seven pediatric
oncology hospitals around the country (8). In 2018, a unique initiative driven by parents
and healthcare professionals resulted in the centralization of research and care in one
single center: the Princess Maxima Center for pediatric oncology in Utrecht. Essential
diagnostics, care and follow-up are performed at this institution, whereas less complex
parts of treatment are, if possible, given at shared care centers that are located more
closely to a child’'s home. The concentration of knowledge, expertise and resources in
one place is an important step toward the mission of the Princess Maxima Center: to cure
every child with cancer with optimal quality of life.

SURVIVING CHILDHOOD CANCER

Nowadays, more than 80% of all children diagnosed with cancer in high-resource settings
will survive five years after their diagnosis (7). The European population of childhood
cancer survivors is currently estimated to include 500,000 individuals, and will grow
continuously (9). A vast majority will reach adulthood and experience similar milestones
as healthy peers, such as completing their education, having a job, moving out, being in
a relationship, or starting a family (10).

Unfortunately, curing childhood cancer often comes at a cost. Up to 75% of childhood
cancer survivors experiences at least one therapy- or disease-related late effect (11).
These may manifest as physical, psychological, social or neurocognitive consequences of
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treatment, sometimes occurring years to decades after the initial diagnosis, and contribute
to early mortality (12, 13). Prevalent late effects include subsequent neoplasms, organ
dysfunction such as heart failure or pulmonary dysfunction, endocrine disorders, cognitive
impairment, and psychosocial challenges (14-17). As the average 50-year old survivor
is reported to have twice as many chronic health conditions as sibling or community
controls, the burden of surviving childhood cancer can be substantial (18, 19). Itis even
further increased for those treated during earlier decades, or exposed to higher doses
of radiation and chemotherapy. Over the past few decades, the expanding body of
knowledge has led to a better understanding of the spectrum of late effects, treatment-
related risk factors that may increase their incidence, and their impact on quality of life
(20).

SURVIVORSHIP CARE AND INTERNATIONAL GUIDELINE DEVELOPMENT

Lifelong follow-up care is essential to improve the health and quality of life of childhood
cancer survivors through the prevention, early detection and management of late effects
(21-23). In the Netherlands, the first outpatient clinics dedicated to providing long-term
follow-up were initiated in the 1990s. In 2018, most were centralized in the late effects
clinic (“"LATER poli”) at the Princess Maxima Center. More than 3,000 survivors visit this
outpatient clinic each year. In comparison, access to long-term follow-up care is much
more fragmented across Europe, especially after childhood cancer survivors transition
from pediatric to adult healthcare settings (24). In a survey in 2012, only one out of three
pediatric oncology centers reported having established services for adult survivors of
childhood cancer (25). Common barriers for the implementation of a late effects clinic
included a lack of dedicated time, personnel, knowledge and financial resources, in
addition to other local challenges.

Although the model of care might vary, it is generally agreed that surveillance for
specific late effects should be stratified by cancer diagnosis- and treatment-related risk
(20, 26). In addition to performing surveillance, late effects clinics fulfill an important
role as an expert center. They create awareness about late effects among healthcare
providers, give survivors age-appropriate education about their treatment history and
potential late effects, and provide guidance regarding lifestyle, health or life insurance,
education, and employment (27).

Evidence-based guidelines translate research findings to clinical care by describing
which survivors may be at risk for a certain late effect and recommending surveillance
strategies to identify and treat these health conditions (28, 29). A survey among European
clinicians illustrated the value of evidence-based guidance in providing long-term follow-
up care across different care models (30).

Initially, several national guideline groups, including the Dutch Childhood Oncology
Group, worked separately to perform systematic reviews of published studies, use
available evidence and expert opinion to define risk groups, and describe appropriate
diagnostic tests, intervals of screening, and further management (31-34). A wider
collaboration would avoid of duplicate work, allow optimal use of expertise, and enhance
research opportunities. Increasing recognition of these benefits resulted in the initiation
of the International Late Effects of Childhood Cancer Guideline Harmonization Group
(IGHG) in 2010 (29). Since then, 20 guidelines have been developed by multidisciplinary
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IGHG panels, covering topics from fertility preservation, heart failure, and subsequent
neoplasms to cancer-related fatigue and mental health problems (35-41). Despite the
international collaboration, guideline development remains a challenging and time-
consuming task, often spanning two or more years from initiation to completion. To
prioritize their efforts, the IGHG performed a Delphi survey shortly after its initiation, which
resulted in a focus on dedicated guidelines for heart failure, subsequent breast cancer,
central nervous system malignancies, coronary artery disease, gonadal dysfunction, and
growth hormone deficiency among childhood cancer survivors. Nevertheless, guidelines
for many other clinically relevant topics are still under development and urgently awaited
by those providing survivorship care.

In Europe, the PanCare Guidelines Group, a working group within the Pan-European
Network for Care of Survivors after Childhood and Adolescent Cancer (PanCare),
contributes to the development, implementation and dissemination of long-term follow-
up guidelines. Equity of access to optimal long-term follow-up care is PanCare’s main
aim (42). The organization was founded in 2008 to unite professionals, survivors and
their families in their efforts to create awareness about childhood cancer survivorship,
promote collaborative research, sustain a knowledge base, and support best practices
of long-term follow-up care.

Since its initiation, the PanCare network has participated in several European research
projects. Among those is the PanCareFollowUp project, initiated in 2019 by a group of
researchers, clinicians and survivors. The aim of PanCareFollowUp is to improve access
to long-term follow-up care for adult survivors of childhood cancer. In this project,
fourteen institutions from ten countries will collaborate to develop a person-centered
care model (the PanCareFollowUp Care Intervention) and an eHealth intervention (the
PanCareFollowUp Lifestyle Intervention). Moreover, the PanCareFollowUp Consortium
will evaluate the feasibility of the implementation of these interventions and assess their
effectiveness in empowering survivors and improving their quality of life.

SURVIVORSHIP RESEARCH AND THE DCCSS-LATER 1AND 2 STUDY

Although various questions regarding late effects have been studied, for example the
identification and impact of certain risk factors or the cost-effectiveness of certain
types of surveillance (43-46), there are still many knowledge gaps. Examples include
the potential long-term adverse effects of novel therapies (47, 48), how to balance
survival and late effects in shared decision-making about cancer treatment (49), and the
effectiveness of lifestyle interventions to improve symptom burden or reduce the impact
of modifiable cardiovascular risk factors (50). Continued research focusing on relevant
clinical questions is important to fill these gaps and to strengthen the recommendations
in the surveillance guidelines.

Several childhood cancer survivor cohorts have been established worldwide (51).
In the Netherlands, the population-based Dutch Childhood Cancer Survivor Study
(DCCSS)-LATER cohort (1963-2001) provides a unigue source to identify the risk
factors for certain late effects and to validate the findings from other cohorts (52, 53). It
includes all patients with a histologically verified diagnosis of malignancy covered by the
International Classification of Childhood Cancer, third version, including selected low-
grade brain tumors and Langerhans Cell Histiocytosis treated with chemotherapy and/

10
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or radiotherapy; diagnosed at an age of <18 years; treated in one of the seven pediatric
oncology centers in the Netherlands between 1963-2001; treated with chemotherapy
and/or radiotherapy; and with =5 year survival after diagnosis. The DCCSS-LATER cohort
(1963-2001) consists of 6,165 childhood cancer survivors, both living and deceased.
The cohort was recently expanded to include a total of over 12,000 five-year survivors
diagnosed up to 2018. Detailed information on cancer diagnosis and treatment, including
therapy for recurrences, is available in a central database.

The DCCSS-LATER (1963-2001) cohort has given rise to two large cross-sectional
cohort studies: the DCCSS-LATER study part 1: questionnaire and linkage study (2010-
2017) and the DCCSS-LATER study part 2: clinic visit and questionnaire study (2014-
2020) (52, 53). The DCCSS-LATER 1 study examined the prevalence and risk factors of
a variety of health outcomes using a questionnaire among survivors and their siblings
and linkages with medical registries. Among others, the resulting publications provide
more insight on heart failure, reproductive and obstetric outcomes, fatigue, subsequent
neoplasms, and mortality among childhood cancer survivors (54-61). The DCCSS-
LATER 2 study was designed to address knowledge gaps identified during guideline
development, by formulating clinical research questions to structure 16 outcome-specific
projects. Participants were invited for a questionnaire and clinic visit, with specific
additional tests depending on their eligibility and consent for one of the 16 sub-studies,
for example focusing on kidney failure, hypertension, oral health and psychosocial
wellbeing (62-65).

Similarly, there are still some unanswered questions regarding the long-term impact
of childhood cancer treatment on the lungs (66). Pulmonary diseases constitute an
important part of the excess cumulative burden of disease that survivors experience,
and are associated with increased hospitalization rates and premature death (67, 68).
Although the majority of survivors remains asymptomatic even in the presence of
pulmonary dysfunction, some report symptoms such as chronic cough, shortness of
breath, sharp chest pain, or exercise intolerance, or may require supplemental oxygen
(69-71). Treatment-related pulmonary dysfunction most often presents as restrictive
or diffusion impairment, which are associated with a lower functional exercise capacity
(72-74). Moreover, some survivors treated with stem cell transplantation may experience
obstructive dysfunction due to bronchiolitis obliterans (75).

Previous studies have identified risk factors for long-term pulmonary dysfunction,
which include certain types of chemotherapy (bleomycin, busulfan, carmustine, and
lomustine), radiotherapy to a field exposing the lungs (including total body irradiation), and
pulmonary or chest wall surgery (72, 73, 76-80). However, the role of cyclophosphamide
as a potential pulmonary toxic agent has been debated since this finding was first
reported in the 1970s (81). Cyclophosphamide is an alkylating agent that is used in
many childhood and adult cancer treatment protocols, and which is often administered
in combination with known pulmonary toxic treatments (82). Established long-term
consequences of cyclophosphamide treatment include subfertility and premature ovarian
insufficiency (83, 84). In contrast, the evidence for pulmonary dysfunction as a late
effect of cyclophosphamide is inconsistent. The few studies that reported on long-term
pulmonary consequences were limited by small cohort sizes, potential confounding by
established pulmonary toxic treatment, comorbidities or lifestyle factors, and differences
in outcome definitions and assessment (73, 78, 85-87). A representative cohort and
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rigorous methodology are needed to answer the question whether cyclophosphamide
in itself is related to long-term pulmonary dysfunction, in order to develop strong
recommendations regarding the necessity of pulmonary surveillance in these survivors.

QUALITY OF SURVIVAL

One of the key elements to achieving the mission of the Princess Maxima Center, to
cure every child with cancer with optimal quality of life, is providing care with the
highest quality (88). Since Porter’'s seminal paper on value-based healthcare in 2010,
the benefits of measuring outcomes to evaluate and improve the quality of care have
received increasing attention (89, 90). Measurement of outcomes, including both survival
and adverse consequences faced by patients and survivors, is essential to determine the
success in reaching the mission of the Princess Maxima Center.

Over the past decade, core outcome sets have been defined for a wide spectrum of
health conditions and patient populations (91-95). However, a core set containing the
most important outcomes for quality of survival in pediatric oncology was still lacking.
Fundamental aspects of such a core set should include the participation of patients
and survivors, to ensure it represents outcomes of value to them, and international
collaboration, to harmonize the development, implementation and evaluation of the core
outcome set globally and facilitate benchmarking with other centers (96).

AIMS AND OUTLINE OF THIS THESIS

Aims

This thesis aims to contribute to the quality of survival experienced by childhood cancer
survivors by facilitating the implementation of person-centered survivorship care,
addressing the knowledge gap regarding cyclophosphamide and long-term pulmonary
dysfunction, and developing a core outcome set for childhood cancer to monitor the
occurrence of important outcomes and identify opportunities for improvement of the
quality of care.

Specific objectives are to: 1) develop a person-centered care model for survivorship
care, including surveillance recommendations and tools required for implementation;
2) establish a study protocol to evaluate the feasibility, effectiveness and costs of
implementing this person-centered survivorship care model in different centers across
Europe; 3) study the association between cyclophosphamide and long-term pulmonary
dysfunction in a population-based cohort of Dutch childhood cancer survivors, and;
4) develop a core outcome set for 17 types of childhood cancer including harmonized
outcome definitions and measurement instruments.

Part 1: Life after childhood cancer and the importance of survivorship care

An outline of the concept of cancer survivorship and different care models that are
currently used to organize and provide long-term follow-up care is presented in Chapter
2. In Chapter 3, we describe the European PanCareFollowUp project which was initiated
to improve the health and quality of life of childhood cancer survivors by facilitating
the implementation of person-centered survivorship care. Main components of this
project are the development and evaluation of the PanCareFollowUp Care and Lifestyle

12
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Intervention. The chapter includes an overview of the aims and objectives of the project,
as well as the tasks and expected output of each of the eight work packages. In Chapter
4, we describe the PanCareFollowUp Care Intervention in more detail. This person-
centered care model was co-developed with childhood cancer survivors and consists of
three steps: 1) completion of a Survivor Questionnaire (by the survivor) and Treatment
Summary (by the healthcare provider) before the clinic visit; 2) a clinic visit including
education and shared decision-making about surveillance for specific late effects, and; 3)
a follow-up call to finalize the individualized Survivorship Care Plan. Tools that are used in
the PanCareFollowUp Care Intervention, such as the Survivor Questionnaire, Treatment
Summary template, Survivorship Care Plan template, and educational materials, are
also provided here. Surveillance guidelines are an essential part of long-term follow-
up. For those topics which were not yet covered by the IGHG, we developed European
consensus-based recommendations in Chapter 5. The protocol for the PanCareFollowUp
Care Study, which aims to study the feasibility, effectiveness and costs of implementing
the PanCareFollowUp Care Intervention, is presented in Chapter 6. The Care Study
enrolled participants at four sites (in Belgium, the Czech Repubilic, Italy and Sweden) from
2020 to 2022. Its results can be used to inform healthcare providers, management staff
and policy makers about the importance and feasibility of providing lifelong long-term
follow-up care for adult survivors of childhood cancer. Finally, in Chapter 7, we explore
the potential pulmonary toxicity of cyclophosphamide in the DCCSS-LATER 2 PULM
sub-study. Using a questionnaire, clinic visit and pulmonary function test, we aim to
examine the prevalence of long-term pulmonary dysfunction among survivors and the
association with cyclophosphamide as a potential independent risk factor.

Part 2: Evaluating the quality of care for childhood cancer patients and
survivors

An introduction to the role of clinical practice guidelines and quality indicators in pediatric
oncology is given in Chapter 8. In Chapter 9, we describe the initiation of the International
Childhood Cancer Outcome Project. This worldwide effort resulted in the development of
a concise core outcome set for 17 types of childhood cancer: the International Childhood
Cancer Core Outcome Set. In collaboration with childhood cancer survivors and 17 types
of healthcare providers, we present a core set including harmonized outcome definitions
and measurement instruments, that can be used to evaluate institutional progress on
key outcomes and benchmark with other centers.
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ABSTRACT

With improved survival of childhood, adolescent and young adult (CAYA) cancer, the
European survivor population of 300,000-500,000 continues to expand. Most survivors
will experience at least one and often multiple cancer- and treatment-related late effects
throughout their lives, including endocrine toxicities. Besides affecting their physical
and psychosocial health status, these might reduce life expectancy and quality of life.
Prevalent endocrine complications include hypothalamic-pituitary dysfunction, central
precocious puberty, primary thyroid, male or female gonadal dysfunction, metabolic
syndrome and low bone mineral density. Long-term follow-up (LTFU) care, including
education, risk-based prevention and surveillance strategies, is essential to reduce the
burden of endocrine complications and to allow for timely interventions. To integrate
scientific expert knowledge, evidence-based clinical practice guidelines have been
developed by the International Late Effects of Childhood Cancer Guideline Harmonization
Group (IGHG) and PanCare. These guide LTFU care by describing risk populations and
preferred surveillance modalities. Moreover, consensus-based recommendations have
been developed by PanCareFollowUp where evidence-based guidance is still awaited.
The PanCareSurFup models of care guidelines recommend multidisciplinary team care
at or under guidance of a cancer survivorship expert center, so CAYA cancer survivors
receive appropriate care and support to optimize health.
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INTRODUCTION

Survival of children diagnosed with cancer has improved significantly over the last few
decades. Transforming from a population with little chance of achieving remission in
the 1960s, most childhood cancer patients will now live beyond adolescence or even
adulthood (1, 2). Conceptually, survivorship is considered to begin from diagnosis,
continuing through treatment and beyond, whether or not the patient is free of disease
or experiencing recurrent or advanced disease (3). Survival is considered long-term if
extending beyond five years after diagnosis. As a result of the increased cure rates, but
also a reduction in late mortality, the current European population of five-year childhood,
adolescent and young adult (CAYA) cancer survivors is estimated at 300,000-500,000
and expected to increase by 12,000 each year (4, 5).

Unfortunately, these survivors are often burdened by late cancer-related effects
such as organ dysfunction, subsequent neoplasms, psychosocial and cognitive issues,
difficulties in education and employment, and a reduced quality of life (QoL) (6-9). These
include persisting effects after treatment, but new complications may also develop years
or decades after the initial treatment. At an average age of 25 years, 75% of CAYA
cancer survivors have at least one such adverse health outcome, considered severe,
disabling or life-threatening in 40% (7). This increases to an average of 17 chronic health
conditions of which five are severe at the age of 50 years, twice as many as reported in
community controls (6). In addition to the primary diagnosis and subsequent treatment,
the occurrence and severity of late effects is often determined by a myriad of factors
including genetic susceptibility, premorbid and comorbid conditions, health behavior
and demographic determinants such as current age and gender (6, 10-13). Overall, the
physical and psychosocial burden of cancer-related disease negatively impacts the health
status and QoL of survivors (12, 14).

SPECTRUM OF ENDOCRINE LATE EFFECTS

Endocrine toxicities are a substantial contributor to the total cumulative burden of disease
among CAYA cancer survivors, alongside cardiovascular, pulmonary, renal, auditory,
neurocognitive and musculoskeletal complications, and subsequent neoplasms (6, 15).
They include long-lasting complications that have arisen during treatment, but adverse
outcome may also emerge years to decades later, adding up to almost three chronic
endocrine conditions in the average 50-year CAYA cancer survivor (6). Importantly,
diagnosis and treatment of these late complications is often delayed with potential health
implications (15, 16). Frequently occurring endocrine late effects comprise hypothalamic-
pituitary (HP) dysfunction, primary thyroid dysfunction, primary gonadal injury, metabolic
syndrome, obesity, diabetes mellitus, and decreased bone mineral density (Figure 1)
(17). Each of these will be briefly introduced in this chapter and described in more detail
in the other chapters.
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Figure 1. Risk factors for and spectrum of endocrine late effects in survivors of childhood,
adolescent and young adult cancer

Figure created with BioRender.com. ACTH, adrenocorticotropic hormone; CAYA, childhood,
adolescent and young adult; CPP, central precocious puberty; GH, growth hormone; HP,
hypothalamic-pituitary; LH/FSH, luteinizing hormone/follicle-stimulating hormone; TSH, thyroid
stimulating hormone.
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Damage to the HP structures may cause deficiencies in the HP hormones, including
growth hormone (GH), luteinizing hormone/follicle-stimulating hormone (LH/FSH),
thyroid-stimulating hormone (TSH), adrenocorticotropic hormone (ACTH), and can induce
central precocious puberty (CPP) (18). Central diabetes insipidus, although resulting
from direct HP injury by tumor growth-related mass effects or surgical resection, is
generally not considered a late endocrine effect, as it typically occurs within weeks after
treatment (19). Whereas tumor size and brain surgery drive most of the early-occurring
HP dysfunction, late HP effects are often dose-dependently related to radiotherapy and
occur months, years or even decades after the initial treatment (16, 18, 19). All three
factors are major causes of the late endocrine burden of survivors (18). The contribution
of chemotherapy to late endocrine burden is still being debated (20).

Half of all survivors who have received cranial radiotherapy will develop at least
one HP-related hormonal deficiency, with prevalences among those with tumor HP
involvement around 80, 55, 50 and 30-50% for GH, TSH, LH/FSH and ACTH deficiency
respectively (16, 18). These observations have driven protocol changes, including the
reduction of harmful and potentially avoidable exposures such as prophylactic central
nervous system irradiation in acute lymphoblastic leukemia (21), and minimization of
scatter radiation by using protons instead of photons (22). Some novel agents, including
tyrosine kinase and immune checkpoint inhibitors, have been reported to cause endocrine
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adverse effects, but potential reversibility after discontinuation and long-term endocrine
outcomes still have to be elucidated (23, 24). Notably, HP dysfunction may have an
impact on physical, psychosocial and neurocognitive outcomes in CAYA cancer survivors,
depending on the type of hormone deficiency observed (18).

Primary thyroid dysfunction

Thyroid conditions after childhood cancer treatment include hypothyroidism and
hyperthyroidism, as well as thyroid nodules and malignancies. For hypothyroidism, a
variety of risk factors have been described including radiotherapy to a volume exposing
the thyroid gland, 131-I-metaiodobenzylguanidine (MIBG) treatment, conventional
chemotherapeutic agents such as busulphan and cyclophosphamide, the more novel
tyrosine kinase inhibitors and immune system modulators, or hematopoietic stem
cell transplant (HSCT)-induced immune-mediated thyroiditis (23-26). In contrast,
hyperthyroidism, thyroid nodules and thyroid cancer are most often caused by radiation
to volumes exposing the thyroid gland and therapeutic 131-1-MIBG (27-29).

Primary gonadal injury

Male and female gonadotoxicity are important side-effects of treatment, and their
repercussions may vary over the course of life. Male gonadal failure encompasses impaired
spermatogenesis, testosterone insufficiency and physical sexual dysfunction, and may
result in emotional distress, impaired pubertal development and subfertility among
male CAYA cancer survivors (30). Contributors to the male gonadotoxicity risk include
radiotherapeutic (total body irradiation or radiotherapy to a volume exposing the testes
or pelvis), chemotherapeutic (especially alkylating agents including cyclophosphamide,
chlormethine, procarbazine, ifosfamide, busulfan/cyclophosphamide or fludarabine/
melphalan HSCT conditioning), and surgical exposures (surgery to the spinal cord,
sympathetic nerves or pelvis) (31). Female impairment of gonadal function results in
primary ovarian insufficiency which may present with primary or secondary amenorrhea,
impaired pubertal development, or premature menopause, with risk determinants
including alkylating agents (especially cyclophosphamide and procarbazine) and
radiotherapy to a volume potentially exposing the ovaries (32).

Metabolic syndrome, obesity and diabetes mellitus

Metabolic syndrome is defined by the World Health Organization as the co-occurrence of
diabetes mellitus or impaired glucose tolerance with at least two out of four conditions
including obesity, hypertension, dyslipidemia and microalbuminuria. Its relevance
derives from its association with cardiovascular adverse health outcomes (33). Metabolic
syndrome occurs at significantly higher rates in CAYA cancer survivors than in the
general population. Part of this excess prevalence may be experienced due to treatment-
related exposures such as abdominal or total body irradiation or prolonged systemic
glucocorticoid usage (34). At particular risk for obesity are those with hypothalamic
damage due to a tumor or surgery involving the HP region (35). Fortunately, improvement
in survivors’ lifestyles has been shown to improve their cardiometabolic risk profile,
enabling survivors to influence their own health outcomes despite their potentially
heightened risk (36).
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Low bone mineral density

Low bone mineral density is present in 9-18% of five-year CAYA cancer survivors (6,
15). Resulting from an imbalance between bone acquisition and resorption, multiple
cancer-related factors can be distinguished that may contribute to its etiology in any
individual survivor. These may be related to the primary diagnosis (e.g., the impact of
leukemia on bone structure), treatment (prolonged glucocorticoid use or craniospinal or
total body irradiation, or HSCT), comorbidities (GH deficiency or hypogonadism), and
lifestyle (lower levels of weight bearing physical activity, nutritional factors such as
vitamin D and calcium intake) (37, 38). More recently, the adverse impact of retinoid
derivatives and tyrosine kinase inhibitors has been reported (23, 39).

IMPORTANCE OF LONG-TERM FOLLOW-UP TO REDUCE BURDEN OF
MORBIDITY AND IMPROVE QUALITY OF LIFE

The ultimate goal of treating a child, adolescent or young adult with cancer is that he or
she “becomes a resilient and autonomous adult with optimal health-related quality of
life, accepted in society at the same level as his/her age peers” (40). This underscores the
universally recognized importance of adequate long-term follow-up (LTFU) care for CAYA
cancer survivors (41). LTFU care facilitates strategies for prevention and early detection of
late effects, timely initiation of treatment, education of the survivor about their health and
treatment history and risks, and empowerment in adopting a healthy lifestyle. Reducing
the occurrence and severity of late complications becomes increasingly important as
individual survivors and the overall survivor population age, leading to a further increase
in the burden of late chronic conditions and putting a strain on healthcare resources.
Moreover, LTFU care includes psychosocial support and guidance in topics such as
education, employment, or insurance. Optimally, survivors are also supported in their
transition from acute care to LTFU and from pediatric to adult care services, which require
higher levels of self-management (41).

Core components of LTFU comprise a summary of cancer treatment and a personalized
survivorship care plan based on clinical practice guidelines (CPGs) and shared-decision
making. Altogether, the multi-faceted structure of LTFU care helps to mitigate potential
late effects in the physical, psychological, and social domains of a survivor’s life and
thereby aims to improve their quality of life. Several reports have indicated that LTFU care
creates awareness about late effects, contributes to higher detection rates of important
late effects and reduces emergency care visits (42, 43). However, more rigorous studies
on the effects of LTFU care on survivors’ medical and psychosocial, as well as health
economic, outcomes remain to be conducted.

CLINICAL PRACTICE GUIDELINES

In the 1990s and early 2000s, as a pressing need for guidance in LTFU surveillance
and care emerged, several experts groups developed CPGs describing the content of
LTFU care for specific survivor populations (44). These included the North American
Children’s Oncology Group (COG), the Dutch Childhood Oncology Group (DCOG), the
United Kingdom Children’s Cancer and Leukaemia Group (CCLG), and the Scottish
Intercollegiate Guidelines Network (SIGN) (45-48). Although each group used evidence-
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based methodologies, they reached different conclusions regarding risk groups,
surveillance tests, and follow-up initiation and frequency. In addition to uncertainty about
the optimum approach for an individual survivor, this also translated into suboptimal use
of financial and staff resources and duplication of work.

Therefore, the International Late Effects of Childhood Cancer Guideline Harmonization
Group (IGHG) was established in 2010, as an international collaboration to harmonize
and formulate CPG recommendations according to a common vision (44). In addition
to recommending risk-based prevention and surveillance, particular attention is also
directed at reducing unnecessary or even harmful procedures. Working groups represent
a geographical spread of continents and multitude of professional backgrounds, including
survivor representatives, but also experts in pediatric oncology and hematology,
radiology, radiation oncology, pharmaco-oncology, epidemiology, survivorship care,
psychology and other fields relevant to the guideline topic.

Thus far, eight evidence-based IGHG guidelines have been published in peer-
reviewed journals, describing optimum surveillance and management strategies for
asymptomatic cardiomyopathy, fatigue, obstetric care, ototoxocity, male gonadotoxicity,
premature ovarian insufficiency, thyroid cancer, and female breast cancer (34, 36, 37,
55-59). Based on the level of evidence, each included recommendation is classified
as strong (green), moderate (yellow) or weak (orange) or as a recommendation not to
do (red). CPGs for various other late effects, including endocrine toxicities such as HP
dysfunction, CPP, thyroid dysfunction, bone toxicity and metabolic syndrome, are being
developed or nearing completion. In parallel, the European CAYA cancer survivorship
organization PanCare is creating evidence-based CPGs describing optimum approaches
to LTFU care organization and implementation, as well as transition from acute to LTFU
care and from pediatric to adult care settings (41, 49).

Despite the remarkable progress achieved in developing harmonized CPGs to guide
LTFU care, it has also become clear that development of these evidence-based guidelines
is time- and resource-consuming. As a result, many late effects are still awaiting
harmonized recommendations for prevention and surveillance. Hence, the partners in
the European PanCareFollowUp project which is focused on implementation of person-
centered LTFU care across Europe have formulated surveillance recommendations for
those late effects currently lacking CPGs. This has resulted in the development of 28
consensus-based recommendations by a multinational team representing a total of 19
European countries. These will be used in the novel PanCareFollowUp Care Intervention
and will be published in a peer-reviewed journal soon.

The PanCareFollowUp recommendations include, among other topics, strategies for
surveillance of endocrine late effects such as diabetes mellitus, dyslipidemia, overweight
and obesity, hypertension, bone problems and thyroid function abnormalities to bridge
the gap until publication of the corresponding IGHG guidelines. As the consensus-based
recommendations only address the topics where evidence-based guidelines are lacking,
the green, yellow and red, but not the orange recommendations in the existing IGHG
guidelines have been adopted in the PanCareFollowUp Care Intervention. Preliminary
recommendations from the IGHG working groups for HP dysfunction and CPP have
been included as well. Future updates to the consensus-based recommendations will be
performed by the PanCare Guidelines Group. An overview of existing recommendations
for endocrine late effects is presented in Table 1.
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Table 1. Existing recommendations for surveillance of endocrine late effects

Recommendation for surveillance of ... Who is at risk?
CAYA cancer survivors treated with or with a history of ...

Premature ovarian insufficiency (IGHG?) - Alkylating agents
- Radiotherapy to a volume exposing the ovaries, including
TBI

Note: only female survivors with the exposures mentioned
above are considered at risk.

Male gonadotoxicity (including impaired - Alkylating agents

spermatogenesis, testosterone - Radiotherapy to a volume exposing the testes, including
deficiency and physical sexual TBI
dysfunction) (IGHG®) - Surgery to the spinal cord, sympathetic nerves or pelvis

- Hypogonadism

Note: only male survivors with the exposures mentioned above
are considered at risk.

Thyroid cancer (IGHGY) - Radiotherapy to a volume exposing the thyroid gland,
including TBI
- Therapeutic 131-I-MIBG

HP dysfunction, including GHD, TSHD, - Radiotherapy to a volume exposing the HP region, including
LH/FSHD and ACTHD (preliminary TBI (if = 30 Gy, refer directly to (pediatric) endocrinologist
IGHG®) or see in multidisciplinary team)

- Surgery near or within the HP region (refer directly to
(pediatric) endocrinologist or see in multidisciplinary team)

- CNS tumors near or within the HP region (refer directly to
(pediatric) endocrinologist or see in multidisciplinary team)

- Hydrocephalus or cerebrospinal fluid shunt (at risk for GHD)
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What surveillance modality should be used and at what frequency??

Pre- and peri-pubertal survivors at risk:
- FSH and estradiol in case of failure to initiate or progress through puberty at least for girls >
11 years of age, and for girls with primary amenorrhea (16 years of age)

Post-pubertal survivors at risk:
- FSH and estradiol in case of menstrual cycle dysfunction suggesting premature ovarian
insufficiency, or if assessment of potential for future fertility is desired

Not recommended:
Measurement of AMH as the primary surveillance modality

Post-pubertal survivors treated with radiotherapy = 12 Gy to a volume exposing the testes,

including TBI:

- Early morning testosterone at clinically appropriate time intervals

- LHin addition to (early morning) testosterone if clinical signs of hypogonadism, previous low
or borderline testosterone concentrations, or if an early morning testosterone sample cannot
be obtained, at least every 2-3 years

Post-pubertal survivors at risk that desire assessment of potential for future fertility:
- Semen analysis

All survivors at risk:
- Counselling regarding options for differentiated thyroid carcinoma surveillance, at least
every 5 years

If the decision to commence surveillance is made, a shared decision should be made for one of
these two surveillance modalities:

- Neck palpation, every 1-2 years, starting 5 years after radiotherapy, or

- Thyroid ultrasonography, every 3-5 years, starting 5 years after radiotherapy

Pre-pubertal and peri-pubertal survivors at risk:
- Height velocity in relation to parental height, and Tanner stage, every 6 months
- fT4, TSH, 8 AM cortisol every year

Post-pubertal survivors at risk:
- fT4, TSH, 8 AM cortisol, IGF-1 every year

Post-pubertal female survivors at risk:
- Estradiol, LH and FSH every year

Post-pubertal male survivors at risk:
- Morning testosterone, or free testosterone in survivors with overweight, and LH every year

Note: Surveillance should be initiated at = 6 months from the end of radiotherapy, or from diagnosis or
occurrence of hydrocephalus or cerebrospinal fluid shunt for non-radiated at-risk survivors. Continue
surveillance at least 15 years from exposure. Continuation of surveillance should be a shared decision
between survivor and HCP considering available healthcare resources. If surveillance is terminated, the
survivor should be educated about possible signs and symptoms of HP axis problems.
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Table 1. Existing recommendations for surveillance of endocrine late effects (continued)

Recommendation for surveillance of ... Who is at risk?
CAYA cancer survivors treated with or with a history of ...

Central precocious puberty (preliminary - Radiotherapy to a volume exposing the HP region
IGHG) - Surgery near or within the HP region

- CNS tumors near or within the HP region

- Hydrocephalus or cerebrospinal fluid shunt

Thyroid function problems (PCFU?9) - Radiotherapy to a volume exposing the thyroid gland,
including TBI
- Allogeneic HSCT
- |-131 MIBG therapy
- Radioiodine therapy (I-131 ablation therapy)"
- Total thyroidectomy'

Reduced bone mineral density (PCFU9) - Prolonged corticosteroids as anti-cancer treatment, at least
4 weeks continuously
- Methotrexate
- HSCT, especially with any history of cGvHD
- TBI
- Cranial and/or spinal radiotherapy
- Gonadal failure

- GHD
Metabolic syndrome (PCFU9) (continued)
Diabetes mellitus and impaired - Radiotherapy to a volume exposing the pancreas, including
glucose metabolism TBI
Dyslipidemia - TBI
- HSCT
Overweight and obesity - CNS tumors near or within the HP region
- Radiotherapy to a volume exposing the HP region, including
TBI

- Surgery near or within the HP region
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What surveillance modality should be used and at what frequency?®

All survivors at risk:
- Height velocity in relation to parental height, and Tanner stage, every 6 months

Male survivors at risk exposed to gonadotoxic treatment:
- Morning testosterone if puberty is suspected as testicular volume measurements may not be
reliable

Note: Surveillance should be initiated at = 6 months from the end of radiotherapy, or from diagnosis or occurrence of
hydrocephalus or cerebrospinal fluid shunt for non-radiated at-risk survivors. Surveillance should be continued until the age
of 8 years (girls) or 9 years (boys).

Survivors at risk < 18 year of ages:
- TSHand fT4 measurement, every year

Survivors at risk > 18 years of age:
- TSH and fT4 measurement, every 2-3 years

Female survivors at risk:
- TSHand fT4 measurement prior to attempting pregnancy and periodically during pregnancy

All survivors at risk:
- A DXA scan once, if possible, and thereafter as clinically indicated

All survivors at risk:

- Fasting blood glucose with or without HbAlc at least every 5 years

- Fasting lipid profile starting no later than at the age of 40 years, and at least every 5 years
subsequently

- Height, weight and BMI at least every 2 years and at every LTFU visit
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Table 1. Existing recommendations for surveillance of endocrine late effects (continued)

Recommendation for surveillance of ... Who is at risk?

CAYA cancer survivors treated with or with a history of ...

Metabolic syndrome (PCFU9) (continued)

Hypertension - Radiotherapy to a volume exposing the kidneys, or to a
volume exposing the heart and associated large vessels,

including TBI
- Nephrectomy
- Ifosfamide
- Platinum based chemotherapy
- Nitrosoureas
- Immunosuppressives

ACTHD, adrenocorticotropic hormone deficiency; BMI, body mass index; CAYA, childhood,
adolescent and young adult; cGvHD, chronic graft-versus-host disease; CNS, central nervous
system; FSH, follicle-stimulating hormone; fT4, free thyroxine; GHD, growth hormone deficiency;
HCP, healthcare provider; HP, hypothalamic-pituitary; HSCT, hematopoietic stem cell transplant;

-131-MIBG, I-131-metaiodobenzylguanidine; IGHG, International Late Effects of Childhood

Cancer Harmonization Group; LH, luteinizing hormone, LH/FSHD, luteinizing hormone/follicle-
stimulating hormone deficiency; LTFU, long-term follow-up; MIBG, metaiodobenzylguanidine;
PCFU, PanCareFollowUp; TBI, total body irradiation; TSH, thyroid stimulating hormone; TSHD,
thyroid stimulating hormone deficiency.

a

Surveillance should be initiated no later than five years after treatment or five years from
diagnosis, depending on the individual healthcare systems, and surveillance should be continued
life-long, unless specified otherwise.

This recommendation reflects the content of the IGHG Premature Ovarian Insufficiency
guideline (reference 32; accessible through www.ighg.org/guidelines/topics/premature-ovarian-
insufficiency/).

This recommendation reflects the content of the IGHG Male Gonadotoxicity guideline (reference
31; accessible through www.ighg.org/guidelines/topics/male-gonadotoxicity/).

This recommendation reflects the content of the IGHG Thyroid Cancer guideline (reference 29;
accessible through www.ighg.org/guidelines/topics/thyroid-cancer/).

This recommendation reflects the recommendations of the preliminary evidence-based IGHG
Hypothalamic-Pituitary Dysfunction guideline. The guideline will be published in a peer-reviewed
journal soon.

This recommendation reflects the recommendations of the preliminary evidence-based IGHG
Central Precocious Puberty guideline. The guideline will be published in a peer-reviewed journal
soon.

The PanCareFollowUp Recommendations will be submitted for publication in a peer-reviewed
journal soon.

CAYA cancer survivors treated with radioiodine treatment should receive follow-up by an
endocrinologist starting directly after exposure.

CAYA cancer survivors treated with a total thyroidectomy should receive follow-up by an
endocrinologist starting directly after surgery. These survivors and their HCPs should be aware
of the risk of primary hypoparathyroidism.
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What surveillance modality should be used and at what frequency?®

All survivors at risk:

- Blood pressure measurement at least every 2 years and at every LTFU visit

An important consideration with regard to any CPG is the pace at which new evidence
emerges, thereby quickly outdating the evidence summaries that support its conclusions.
In the field of CAYA cancer survivorship, almost 3,300 papers were published on CAYA
cancer survivorship in 2019 alone, compared to 1,200 publications a decade before,
translating to approximately 10 potentially relevant papers being published every day.
The next step forwards may be introduced by enabling real-time evidence summaries
to be created based on regular database searches. For example, an automated monthly
update on relevant publications could facilitate CPG working groups to provide updates
on a six-monthly or annual basis. The PanCareFollowUp Consortium is therefore also
developing such a living guideline tool to support the ongoing creation of high-quality
CPGs in LTFU care.

MODELS OF CARE

The organization and delivery of LTFU care varies widely between countries and even
institutions within countries, reflecting the diversity of healthcare systems, resources
and cultural preferences that surround patients and survivors of CAYA cancer (41). The
PanCareSurFup guideline for the organization of long-term follow-up care recommends
that LTFU care should be provided in or under the guidance of a cancer survivorship expert
service or cancer center (Table 2). It should include an individualized survivorship care
plan, including a treatment summary and recommendations based on the international
CPGs (41).

Current examples of care organization include cancer center-delivered, shared,
general practitioner-led or supported self-management care models, the first of which
is most commonly implemented (41). The preferred alternative should result from a joint
decision between the survivor and the healthcare provider, taking into consideration the
survivor's treatment history, cancer-related and overall health risks, personal preferences,
as well as the healthcare infrastructure. Regardless of the care model, it is strongly
recommended that care decisions are guided by a multidisciplinary team under guidance
of a survivorship expert center (41). At minimum, a key worker, physician with late effects
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Table 2. PanCareSurFup recommendations for the organization of long-term follow-up
care of childhood, adolescent and young adult survivors

General recommendation

We recommend that LTFU care should be available and accessible for all childhood,
adolescent and young adult cancer survivors throughout their lifespan

Organization of LTFU care

We recommend that LTFU care for survivors of childhood, adolescent and young adult cancer
should:

Be provided in or under the guidance of a cancer survivorship expert service or cancer center
Provide multidisciplinary care

We recommend that the survivor and healthcare provider make a joint decision for the optimal
model of LTFU care?, based on previous cancer treatment, health conditions, survivor preferences,
and the healthcare system

To provide LTFU care for survivors of childhood, adolescent and young adult cancer we
recommend:

To have commitment of the (national and local) healthcare providers (systems) and insurers

To have sufficient time for consultation

Personnel involved in LTFU care

We recommend that each survivor can make their own informed choice for a healthcare provider
after informed discussion with the survivorship team

We recommend that the cancer survivorship expert center that will organize LTFU care includes:
Key worker/coordinator

Lead doctor specialized in late effects

Nurse practitioner

Multidisciplinary expert team of specialists®

The possibility of consulting specific specialists®

Components of LTFU care

We recommend that LTFU care for survivors of childhood, adolescent and young adult cancer
includes:

Surveillance and preventive strategies based on published evidence based guidelines
Coordination of care (particularly in shared care models)

Education for professionals

Education of survivors, families & carers

Coordination of scientific research

We recommend that the cancer survivorship expert center provides:

An individualized survivorship care plan

Including a treatment summary with risk stratification care plan
Patient/survivor and parent education to support effective self-management
A plan for transition of care:

From active treatment to LTFU

From survivorship expert center to primary care (for low risk survivors)

From pediatric to adult health services
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Table 2. PanCareSurFup recommendations for the organization of long-term follow-up
care of childhood, adolescent and young adult survivors (continued)

Start of LTFU care

We recommend that LTFU care should start no later than 5 years after treatment or 5 years
from diagnosis, depending on the individual healthcare systems

From Michel et al. (reference 41). Reprinted by permission from Springer Nature Customer Service

Center GmbH. LTFU, long-term follow-up.

2 Self-management with primary care support for adult survivors; follow-up at primary care level
or by a nurse experienced in management of late effects, followed by supported self-
management; follow-up at cancer survivorship expert center; or shared care between survivorship
expert center and primary care or pediatric centers.

® Pediatric oncologist/hematologist, (neuro-)psychologist, cardiologist, endocrinologist, medical
oncologist, hematologist, rehabilitation physician, occupational worker, radiotherapist, social
worker.

¢ Pulmonologist, nephrologist, neurologist, neurosurgeon, ear nose and throat specialist,
ophthalmologist, gynecologist, dermatologist, insurance worker, urologist, general internal
medicine.

expertise, nurse practitioner, multidisciplinary team representing pediatric and adult
oncology, (neuro)psychology, endocrinology, cardiology, radiotherapy, physical
rehabilitation therapy, occupational and social work should be at hand, with consultation
of other experts available if needed.

Especially for CAYA cancer survivors at risk for endocrine conditions, specific expertise
is important. Moreover, LTFU care should be initiated no longer than five years after
diagnosis or treatment but may need to be initiated at an earlier stage in those with
or at risk of early-onset chronic morbidities including many endocrinopathies. Care is
suggested to continue lifelong at regular intervals, based on the most recent risk-based
recommendations. Current challenges include the shift from expert- to survivor-centered
care, with possible implications for the current care structures, but the potential to better
address survivor's current unmet needs (50).

CONCLUSION

Survivors of CAYA cancer are at risk for long-term adverse chronic health problems,
some of which may arise years to decades after initial therapy. Endocrine complications
represent a significant proportion of the late effects burden, and survivors at risk should
receive person-centered guideline-based surveillance to maintain and improve their
health and QoL through timely management. Harmonized evidence-based CPGs are
essential to guide multidisciplinary LTFU teams in providing the care that is needed.
Consensus-based recommendations have been developed by the PanCareFollowUp
project to address late effects still awaiting evidence-based guidelines. Although the
structure of LTFU may vary from center to center, it is recommenced strongly that care
should be provided by a multidisciplinary team at or under guidance of a survivorship
expert center.
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ABSTRACT

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

Methods The PanCareFollowUp Consortium was established in 2018, consisting of
14 project partners from ten European countries, including survivor representatives.
The consortium will develop two PanCareFollowUp Interventions, including a person-
centered guideline-based model of care (Care Intervention) and eHealth lifestyle coaching
(Lifestyle Intervention). Their development will be informed by several qualitative
studies and systematic reviews on barriers and facilitators for implementation and
needs and preferences of healthcare providers (HCPs) and survivors. Implementation of
the PanCareFollowUp Care Intervention as usual care will be evaluated prospectively
among 800 survivors from Belgium, Czech Republic, Italy and Sweden for survivor
empowerment, detection of adverse health conditions, satisfaction among survivors
and HCPs, cost-effectiveness and feasibility. The feasibility of the PanCareFollowUp
Lifestyle Intervention will be evaluated in the Netherlands among 60 survivors.

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

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

Each year, 35,000 European children, adolescents and young adults are diagnosed with
cancer (1). Fortunately, as treatments have improved, so have five-year survival rates.
In Western European countries, survival has surged from 40% to more than 80% since
the 1970s, with similar trends but lower survival rates in Eastern European countries
(2). As a result, the current population of European childhood cancer survivors has
increased to around 500,000 and expands each year (1). Cancer therapeutic regimens,
such as chemotherapy, radiotherapy, and surgery, are crucial for achieving survival, but
are likely to have adverse effects on physical and mental health as well as psychosocial
wellbeing later in life such as a risk of subsequent neoplasms, organ dysfunction, fatigue
or educational and employment difficulties (3-7).

Person-centered and guideline-based survivorship care can mitigate the negative
impact on quality of life (QoL) of survivors and their families (8). Survivorship care has
a strong focus on education, prevention or early detection of late effects, and timely
intervention when problems occur (9). In addition to risk-based surveillance, a healthy
lifestyle is a powerful tool to reduce survivors’ elevated risk of chronic health conditions.
Survivorship care may include person-centered lifestyle advice with consideration of
their medical history, physical limitations, psychosocial functioning, or other barriers
and facilitators that survivors may experience in adapting to and maintaining a healthy
lifestyle (10, 11). Considering limited healthcare resources, provision of follow-up care
also needs to be sustainable and cost-effective (12). Person-centered strategies that
engage patients, allow shared decisions and support empowerment have been shown
to produce more satisfaction, better health, higher QoL, and lower costs (13). Person-
centered care facilitates shared decision-making between the survivor and healthcare
provider (HCP) through three key elements: initiating, working, and safeguarding the
partner relationship (14-16). It may support survivors as they transition from treatment to
follow-up, from childhood to adolescence, and from pediatric to adult healthcare settings.
Thus, they may be able to navigate the complexity of various specialists being involved
in adult healthcare and take responsibility for their own health (17).

Implementation of survivorship care, however, has proven challenging across the globe
(18). Only 38% of European hospitals offer a survivorship care program for survivors that
have left pediatric oncology services, with availability and level of person-centered care
varying considerably (19). Although HCPs generally agree on the importance of person-
centered survivorship care, multiple barriers exist that prevent proper implementation,
including lack of personnel, time required by HCPs and funding (19). Furthermore, the
absence of optimal survivorship care for most survivors might also be explained by the
fact that it is complex. Although different care models have been suggested over the
years, improvement in long-term follow-up care is still urgently needed (20).

To meet this request, the Pan-European Network for Care of Survivors after
Childhood and Adolescent Cancer (PanCare) established the Horizon 2020-funded
PanCareFollowUp project (www.pancarefollowup.eu) to improve current care and get
more insight into the feasibility and effectiveness of delivering optimal person-centered
survivorship care. The multidisciplinary PanCare network (www.pancare.eu) unites
professionals, childhood cancer survivors and their families with the aim of reducing the
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frequency, severity and impact of late adverse effects by establishing high quality and
sustainable survivorship care for all survivors in Europe (21). PanCare has initiated and/
or contributed to multiple European-funded projects to improve survivors' health and
Qol, such as PanCareSurFup (22), PanCarelLIFE (23), the European Network for Cancer
Research in Children and Adolescents (ENCCA), the Joint Action on Rare Cancers (JARC)
and the European Expert Pediatric Oncology Reference Network for Diagnostics and
Treatment (ExPO-r-Net). The PanCareFollowUp Consortium was established in 2018,
consisting of 14 project partners from ten European countries. As a project partner,
Childhood Cancer International Europe ensures that survivors contribute to all stages
of the project, from development and assessment to implementation.

The PanCareFollowUp project includes the development and evaluation of two
person-centered interventions: the PanCareFollowUp Care and Lifestyle Interventions
(Figure 1).

Partnershipin care

Survivor HCP

PanCareFollowUp Care Intervention

Person-centered
care

PanCareFollowUp Lifestyle Intervention

Person-centered
care
)

Intervention

“:-.’Manua\

k.
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Czech
Sweden Republic
Netherlands
l

Transferability and replication

Living guidelines

Figure 1. Overview of the PanCareFollowUp project, including the PanCareFollowUp
Care and Lifestyle Inbterventions and the corresponding Care and Lifestyle Studies
HCP, healthcare provider; SurPass, Survivorship Passport.
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The Care Intervention consists of a person-centered, guideline-based care model
that can be tailored to the survivor's needs and preferences within the local healthcare
context. The Lifestyle Intervention innovatively builds upon current survivorship care
through an eHealth intervention with personalized lifestyle coaching. Experiences
of Dutch survivorship clinics that have already implemented person-centered care
successfully (24, 25) will be used to govern the development of both Interventions.

METHODS

Aims and objectives of the PanCareFollowUp project

The overall aim of the PanCareFollowUp project is to empower childhood cancer survivors
across Europe and improve their health and QoL by facilitating a high standard of person-
centered survivorship care. This research has three main objectives: (1) development
and evaluation of the person-centered PanCareFollowUp Care Intervention using a
prospective cohort study (Care Study) (Figure 2), (2) development and evaluation of the
PanCareFollowUp Lifestyle Intervention using a feasibility study (Lifestyle Study) (Figure
2), and (3) sustainable replication, including free distribution of a Care and Lifestyle
Replication Manual after the project.

PanCareFollowUp Care Intervention — Care Study
Main outcome: empowerment of CCS

Study site: Leuven, Belgium — 200 CCS Study site: Lund, Sweden — 200 CCS
Prospective cohort study Prospective cohort study

Study site: Brno, Czech Republic — 200 CCS Study site: Genoa, Italy — 200 CCS
Prospective cohort study Prospective cohort + SurPass add-on study

PanCareFollowUp Lifestyle Intervention — Lifestyle Study
Main outcome: proportion of CCS reaching self-set lifestyle goals

Study site: Nijmegen, NL— 30 CCS Study site: Utrecht, NL — 30 CCS
Feasibility study Feasibility study

Figure 2. Study cohorts in the PanCareFollowUp Care and Lifestyle Studies
CCS, childhood cancer survivors; NL, the Netherlands.

Organizational structure of the PanCareFollowUp project

The project consists of eight Work Packages (WPs): WP1-4 to develop and conduct
the Care Study, WP5 to develop and conduct the Lifestyle Study, and WP6-8 to cover
dissemination, management and ethics, respectively (Table 1).
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Table 1. Overview of tasks and Work Package leads involved in the eight Work Packages
comprising the PanCareFollowUp project

Work Package 1: Person-centered PanCareFollowUp Care Intervention
Work package lead: PMC

Develop the PanCareFollowUp Care Intervention, including PanCareFollowUp
Recommendations, Survivor Questionnaire, Treatment Summary template, Survivorship Care
Plan template and information materials for survivors and HCPs

Perform preimplementation study and develop tailored implementation strategies

Deliver workshop on person-centered care

Develop system to update current guidelines when new evidence is published

Develop a Replication Manual for future implementation of the PanCareFollowUp Care
Intervention after the end of the project

Work Package 2: Conduct of PanCareFollowUp Care prospective cohort study
Work package lead: ULUND

Develop the PanCareFollowUp Care Study Protocol

Develop and test the PanCareFollowUp Care Study Handbook and SOPs

Prepare study sites, including establishment of local working groups and securing local ethics
approval

Conduct and manage PanCareFollowUp Care prospective cohort study, including data
collection

Work Package 3: Measures and analyses of PanCareFollowUp Care prospective cohort
study
Work package lead: DCS

Select outcome measures and data collection instruments and develop data dictionary
Design and build database of PanCareFollowUp Care prospective cohort study
Data management and statistical analysis of PanCareFollowUp Care prospective cohort study

Work Package 4: Survivorship Passport
Work package lead: SIOP-E

Feasibility study of SurPass web-based delivery of PanCareFollowUp Care Intervention,
including exploration of a SurPass mobile app
Develop plain language brochures for survivors for all PanCareFollowUp Recommendations

Work Package 5: PanCareFollowUp eHealth Lifestyle Intervention
Work package lead: RUMC and PMC

Perform two systematic reviews on 1) effectiveness and effective components of eHealth
lifestyle interventions, and 2) barriers and facilitators for survivors in adapting to and
maintaining a lifestyle with regular physical activity and/or a healthy dietary intake
Qualitative interviews and focus group discussions with survivors and HCPs on barriers and
facilitators in adopting a healthy lifestyle and delivering lifestyle advice to survivors
Develop the PanCareFollowUp eHealth Lifestyle Intervention and evaluate with a feasibility
study

Develop a Replication Manual for future implementation of the PanCareFollowUp eHealth
Lifestyle Intervention after the end of the project
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Table 1. Overview of tasks and Work Package leads involved in the eight Work Packages
comprising the PanCareFollowUp project (continued)

Work Package 6: Communication and dissemination
Work package lead: PanCare

Develop and execute tailored communication and dissemination strategies
Support future replication and legacy

Work Package 7: Management
Project Coordinator: PMC
Project Administrator: PT

Coordination and scientific leadership
Project management support

Work Package 8: Ethics requirements
Work package lead: ICRC

Ensure compliance with ethical requirements

DCS, Danish Cancer Society, Denmark; HCP, healthcare provider; ICRC, International Clinical
Research Center at St. Anne’s University Hospital, Czech Republic; PMC, Princess Maxima
Center for Pediatric Oncology, the Netherlands; RUMC, Radboud University Medical Center, the
Netherlands; SIOP-E, European Society for Pediatric Oncology, Belgium; SOP, Standard Operating
Procedure; SurPass, Survivorship Passport; ULUND, Lund University, Lund, Sweden.

Work Package 1: Development of the person-centered PanCareFollowUp
Care Intervention

Clinical practice guidelines

To ensure consistent high-quality care in daily practice, evidence-based clinical practice
guidelines (CPGs) that inform on effective preventative measures and surveillance
methods are essential (9). CPGs describe the risk-based surveillance that is recommended
and discussed with the survivor in a shared decision-making process. Recognition of the
advantages of international collaboration in CPG development led to the initiation of the
International Late Effects of Childhood Cancer Guideline Harmonisation Group (IGHG) by
several guideline groups in 2010 (25-28). So far, eight widely accepted IGHG guidelines
have been published in peer-reviewed journals, several with major contributions from
PanCareSurFup, with further ones in development (29-36). PanCareSurFup has published
recommendations for models of long-term follow-up care, and a guideline for transition
from pediatric to adult healthcare settings is close to completion (17, 37).

WP1 will contribute to the completion of ongoing evidence-based IGHG
efforts by developing recommendations for several topics for which no evidence-
based recommendations exist yet, using a pragmatic methodology. Further, the
PanCareFollowUp project will develop a “living guideline tool” that regularly searches for
new literature and automatically informs specified guideline groups. Novel findings can
thus be promptly discussed and guidelines can be updated in a timely manner, advancing
CPG development and state-of-the art care provision (36).
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PanCareFollowUp Care Intervention

The novel person-centered guideline-based PanCareFollowUp Care Intervention consists
of three steps: (1) a pre-visit Survivor Questionnaire to identify the survivor's health needs
and preferences; (2) a clinic visit during which survivors receive a personalized Treatment
Summary summarizing their childhood cancer treatment, engage in shared decisions
about appropriate surveillance strategies, receive or are scheduled for additional tests
and receive a draft Survivorship Care Plan; and (3) a follow-up call to discuss diagnostic
test results and refine the Survivorship Care Plan based on the test results.

WP1 will develop the PanCareFollowUp Care Intervention, including the
PanCareFollowUp Recommendations, Survivor Questionnaire, Treatment Summary and
Survivorship Care Plan template as well as online education materials for survivors and
HCPs. A preimplementation study will be conducted at the four study sites to qualitatively
identify barriers and facilitators for implementing person-centered survivorship care from
both survivors’ and HCPs' perspectives. WP1 will also train participating HCPs in person-
centered care. The resulting implementation strategies and intervention materials will be
evaluated throughout the project and summarized in a postproject Replication Manual.

Work Package 2: Conduct of the Care study

WP?2 is responsible for the preparation and conduct of the Care Study at four sites in
Belgium, the Czech Republic, Italy and Sweden. The PanCareFollowUp Care Intervention
will be implemented as usual care and evaluated in a prospective cohort study among 800
survivors aged =16 years with six months follow-up. WP2 will facilitate identification and
recruitment of participants and local data collection. The benefits of the Care Intervention
for survivors, as well as experiences of HCPs, and costs for the system will be examined
through questionnaires and clinical data. The four study sites have been selected to
represent different healthcare systems with various levels of pre-existing survivorship
care implementation.

Work Package 3: Measures and analyses of the Care Study

WP3 will select appropriate outcome measures and develop the study questionnaires
for the Care Study. The main outcome is survivor empowerment, which contributes to
self-management and becomes increasingly important when transitioning from pediatric
to adult healthcare settings (38). Other patient-reported outcomes include health-related
QoL, mental health, resilience, shared decision-making, and satisfaction. In addition,
prevalent adverse health conditions and detection of new clinical conditions as well
as cost-effectiveness and feasibility of the PanCareFollowUp Care Intervention will be
evaluated.

WP3 also constitutes the PanCareFollowUp data coordination center. This center
will be responsible for building and maintaining the database in the cloud-based Castor
Electronic Data Capture system, managing data collection from survivors and HCPs,
monitoring of data quality and the study recruitment process, and conducting study
analyses.

Work Package 4: Survivorship Passport

WP4 will update the existing Survivorship Passport (SurPass) developed within the
ENCCA and PanCareSurFup projects with the PanCareFollowUp Recommendations, and
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will evaluate the feasibility of providing web-based delivery of the PanCareFollowUp
Care Intervention at the Italian study site (Figure 2). The SurPass is an online tool that
details a survivor's diagnosis, treatment history and personalized guideline-based
care plan in plain language (39). The platform is hosted in the Cineca data center in
Casalecchio di Reno, ltaly, which is compliant with the highest security standards and
data quality procedures, as per ISO 270001 and 9001 certifications. Personal data are
encrypted, and privacy is enforced with role-based user security (survivor, healthcare
professional, data manager), authentication, identification and authorization mechanisms
to share and store data.

WP4 will also collaborate with the PanCare PLAIN group that aims to write plain
language summaries of the surveillance guidelines, which will be available online and
as recommendation brochures for each recommendation generated in WP1.

Work Package 5: Development and feasibility study of the PanCareFollowUp
eHealth Lifestyle Intervention
WP5 will focus on the development and pilot testing of the person-centered
PanCareFollowUp eHealth Lifestyle Intervention, which aims to improve survivors’
dietary intake and physical activity. It will consist of individual coaching sessions with
an eHealth lifestyle coach delivered via secured video conferencing software. Two
approaches (motivational interviewing and person-centered care) will be used to help
survivors set their personal goals. The REVIVER study will be used as a background for
developing the Lifestyle Intervention (40). Further evidence-based strategies to inform
the Lifestyle Intervention include two systematic reviews regarding (1) effectiveness and
effective components of eHealth lifestyle interventions and (2) barriers and facilitators
for survivors in adapting to and maintaining a healthy lifestyle with regular physical
activity and/or a healthy dietary intake. In addition, qualitative interviews and focus
group discussions with survivors and HCPs, together with the reviews, give a more
comprehensive view on barriers and facilitators to adopt and support a healthy lifestyle.
The feasibility of the PanCareFollowUp Lifestyle Intervention will be evaluated in a
prospective study including 60 survivors affiliated with two survivorship clinics in the
Netherlands, where person-centered survivorship care is already implemented (24). The
main outcome is the proportion of survivors who reach their personal goals for lifestyle
change set with their eHealth lifestyle coach. Using an effect and process evaluation,
a Replication Manual will be developed at the end of the project to disseminate the
PanCareFollowUp Lifestyle Intervention across other survivorship care clinics.

Work Package 6: Communication and dissemination

A key objective of the PanCareFollowUp project is to communicate the importance of
survivorship care, including support to adopt a healthy lifestyle, to relevant stakeholders.
The audiences include survivors and parents, HCPs, advocacy groups, healthcare policy
makers, researchers, the general public and media. The activities include a project website
(www.pancarefollowup.eu), social media and email updates, scientific publications of
the project’s protocols and results, evidence-based policy recommendations, conference
presentations, seminars, and workshops. After the end of the project, the materials will
be hosted online through PanCare.
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Work Package 7: Management

The leadership of the PanCareFollowUp project is divided among the project management
team, the project board and WP leaders. Overall responsibility is assigned to the project
management team, which includes the project coordinator and project administrator. They
are responsible for coordination and scientific leadership, and for project management
support, respectively. The project board governing the PanCareFollowUp project consists
of one representative of each project partner and is chaired by the project coordinator.
Main tasks include managing progress and risks.

Work Package 8: Ethics requirements

The role of WP8 is to oversee that PanCareFollowUp is conducted in compliance with
relevant ethical requirements in clinical research, personal data protection and study
participants’ privacy. Under the oversight of WP8, participants will be informed of their
rights: each center collecting data will seek approval via relevant ethics committees,
and the study participants’ signed informed consents will be secured. An external,
independent ethics advisor will provide advice on ethical issues raised during the project.

RESULTS AND DISCUSSION

Access to survivorship care is necessary across Europe and constitutes the main aim
of the PanCareFollowUp project. A sustainable and cost-effective strategy is required,
considering the limited healthcare resources available. This may be realized through CPG-
based care with a focus on prevention, early detection and timely management of late
effects, and a person-centered approach with high involvement of survivors to manage
their needs. The PanCareFollowUp Consortium will develop and evaluate the person-
centered PanCareFollowUp Care and Lifestyle Interventions including Replication
Manuals to empower survivors to achieve better health and QolL. These Replication
Manuals are especially important to inform and support institutions with incomplete or
without follow-up care to mitigate barriers and identify facilitators for the implementation
of person-centered survivorship care within their healthcare system, and as such, to
improve its availability across Europe.

Several positive impacts are anticipated. The first is a reduced burden on survivors
and their caregivers through education, awareness and shared decisions about
adequate health management. Empowered survivors will be better equipped to take
charge of their own care, with a care plan developed together with their HCP. Second,
the PanCareFollowUp project will generate surveillance recommendations for topics
currently lacking CPGs, initiate development of a living guideline tool, and provide
policy recommendations for survivorship care which will be distributed across Europe.
Third, the Care Study will elucidate the benefits and cost-effectiveness of a person-
centered survivorship care model, whereas the Lifestyle Study will show the feasibility
of eHealth to improve lifestyle. Fourth, it is important to consider that while the entire
PanCareFollowUp project will reach over 800 survivors, there are currently up to
500,000 European childhood cancer survivors in need of survivorship care (1). Therefore,
we will distribute the Replication Manuals of the PanCareFollowUp Care and Lifestyle
Interventions after the project to everyone interested in survivorship care for inspiration,
comparison with their own practice, and free use and adjustment to local circumstances
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and healthcare resources. Lastly, as the survivor population continues to grow, the
PanCareFollowUp project should contribute to reducing the associated economic and
societal burdens by preventing or managing chronic health conditions through education,
awareness, lifestyle changes and personalized surveillance.

To conclude, the PanCareFollowUp projectis a highly collaborative endeavor involving
14 project partners from ten European countries. Several strategies (CPGs, targeted
communication, and dissemination of Replication Manuals) will be used to ensure
sustainability of the project, to advance the accessibility and quality of survivorship care,
and promote the widest possible impact on QoL of European survivors.
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ABSTRACT

Background Long-term follow-up (LTFU) care, although endorsed, is not available for
the majority of adult survivors of childhood, adolescence and young adult (CAYA) cancer.
Barriers to implementation include lack of time, knowledge, personnel and funding.
Sustainable solutions are urgently needed to address the needs of CAYA cancer survivors
to improve the quality of life and reduce the burden of late effects on survivors, healthcare
systems and society. The European Union-funded PanCareFollowUp project, initiated by
the Pan-European Network for Care of Survivors after Childhood and Adolescent Cancer,
was established to facilitate the implementation of person-centered survivorship care
across Europe.

Patients and methods The PanCareFollowUp Care Intervention was co-developed with
survivors as part of the PanCareFollowUp project. It is a person-centered approach to
survivorship care, supported by guidelines and with flexibility to adapt to local healthcare
settings. The Care Intervention consists of three steps: 1) pre-visit completion of a
Survivor Questionnaire (by the survivor) and Treatment Summary (by the healthcare
provider (HCP)), 2) a clinic visit including shared decision-making, and 3) a follow-up call
to finalize the individualized Survivorship Care Plan.

Results We developed the key components of the PanCareFollowUp Care Intervention:
a PanCareFollowUp Survivor Questionnaire, Treatment Summary template, Survivorship
Care Plan template, and educational materials for HCPs and survivors. Wide
implementation of the PanCareFollowUp Care Intervention will be supported with a
freely distributed Replication Manual on completion of the PanCareFollowUp project.

Conclusions The PanCareFollowUp Care Intervention will support the implementation
of person-centered, guideline-based LTFU care in different healthcare settings across
Europe to improve survivors' health and well-being.
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INTRODUCTION

The importance of long-term follow-up (LTFU) care to reduce survivor, family and societal
burden is widely acknowledged (1-3). At current, the European childhood, adolescent and
young adult (CAYA) cancer survivor population is estimated at 500,000 individuals and is
expected to increase by 12,000 each year (4). After overcoming their initial disease, these
survivors are challenged with an increased risk of developing medical and psychosocial
late effects (5-9). In a recent study from the United States, the average CAYA cancer
survivor is suffering from 17 chronic health conditions by the age of 50 years, which is
almost twice as many as in the general population (10). The type and severity of late
effects is largely influenced by initial diagnosis and treatment. Survivors are consequently
at higher risk of premature mortality compared to peers or siblings without a CAYA cancer
diagnosis (11-13), and regular follow-up is recommended.

Although the model of care might vary, it is agreed that high-quality survivorship
care should consist of prevention, early detection and management of late effects (14).
Evidence-based clinical practice guidelines, developed by the International Late Effects
of Childhood Cancer Guideline Harmonization Group and within European Union-funded
PanCare projects (PanCareSurFup, PanCarelLIFE) are available to inform effective
surveillance strategies for late adverse effects (15-24). Additionally, a survivorship care
plan including a summary of cancer treatment and personalized recommendations for
LTFU care is endorsed as an important tool to increase knowledge and empowerment
of survivors, oncologists and primary care providers (1, 14, 25). A survivorship care plan
contains information about the survivor's individual risks and care requirements, based on
harmonized recommendations, and can evolve with changing health and personal needs.
Survivorship care plans delivered by a late effects clinic increase primary care physicians’
and survivors' knowledge of late effects and contribute to earlier detection of health
problems in primary care, thus potentially resulting in a lower healthcare burden (26).
Furthermore, LTFU care offers an opportunity to provide age-appropriate education about
the late effects of a survivor's diagnosis and treatment as well as guidance in matters of
health behavior, health or life insurance, education and work (27, 28).

Despite the fact that most survivors need lifelong survivorship care, as underlined
more than 40 years ago, implementing follow-up care has proven challenging across
Europe (29, 30). A survey in 2012 indicated that only 32% of European pediatric oncology
institutions had established services for adult CAYA cancer survivors, with considerable
differences between countries (31). Nearly all institutions without such programs
expressed a wish to implement survivorship care but were limited by various barriers
such as lack of time, personnel, knowledge and funding.

The PanCareFollowUp project (www.pancarefollowup.eu) was initiated by the Pan-
European Network for Care of Survivors after Childhood and Adolescent Cancer (PanCare;
www.pancare.eu) to improve the quality and availability of person-centered LTFU care
for CAYA cancer survivors across Europe (32, 33). It includes the development and
prospective cohort study of the PanCareFollowUp Care Intervention, a person-centered,
guideline-based approach to survivorship care, to support future implementation of LTFU
care across Europe (34).

63



Chapter 4

The aim of this paper is to describe the development of four essential elements of the
PanCareFollowUp Care Intervention: the Survivor Questionnaire, the Treatment Summary,
the Survivorship Care Plan, and online information for survivors and healthcare providers
(HCPs).The development of European PanCareFollowUp Recommendations to guide
LTFU care, as well as the protocol and results of the Care Study, a prospective cohort
study to evaluate the outcomes and feasibility of the Care Intervention implementation in
Belgium, the Czech Republic, Italy and Sweden, will be reported in separate publications
(35, 36).

METHODS

The PanCareFollowUp Care Intervention was developed by late effects specialists,
pediatric oncologists, implementation and guideline experts, and survivor representatives
from Childhood Cancer International - Europe (CCIl Europe), representing a total of 14
stakeholders and ten European countries as part of the European Horizon 2020-funded
PanCareFollowUp project. The PanCareFollowUp Consortium is described in detail
previously (33). PanCareFollowUp Care Intervention is intended for five-year CAYA
cancer survivors of 16 years or older. The model is based on previous experiences with
person-centered survivorship care in Dutch LTFU care clinics (37). Central elements of the
person-centered approach include initiating, working, and safeguarding the relationship
between survivor and HCP and are incorporated in the structure of the PanCareFollowUp
Care Intervention (38, 39).

The Care Intervention consists of three steps, including a pre-visit preparation, clinic
visit, and follow-up call (Figure 1).

1. Before the clinic visit: The PanCareFollowUp Survivor Questionnaire will be
sent to the survivor two to eight weeks before the clinic visit. The primary web-
based questionnaire is the first step of person-centered care: initiating the partner
relationship. It provides an opportunity for the survivor to share information about
their health, well-being, medication use, medical and family history, lifestyle,
social situation, healthcare needs, and preferences for care with their HCP.
Simultaneously, the HCP prepares a PanCareFollowUp Treatment Summary,
comprising details on the survivor’'s cancer diagnosis and treatment history. In
addition, the HCP prepares the standard PanCareFollowUp Survivorship Care
Plan based on the risk factors identified in the Treatment Summary, information
reported in the Survivor Questionnaire, and relevant recommendations for LTFU
care as described in the PanCareFollowUp Recommendations. Availability of this
information before the late effects clinic visit can help establish an individual
and tailored care pathway. Based on the local logistic and referral structure, this
potentially enables advanced planning of surveillance tests for the day of the clinic
visit, thus reducing the number of appointments required. The Survivorship Care
Plan is co-developed with the survivor over the course of the Care Intervention
(Figure 2).
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Treatment Survivor
Summary Questionnaire

y |

Draft
Individualized
Survivorship
Care Plan
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Care Plan

t i

PanCareFollowUp Long-term follow- ‘
Recommendations up clinic visit

Care Plan

Figure 2. Development timeline of the individualized Survivorship Care Plan

2. At the clinic visit: The HCP and the survivor engage in a two-way sharing of
information that is important for working the partnership as the second step to
person-centered care. Together, they discuss the potential health concerns of
the survivor, the content of the Survivor Questionnaire and Treatment Summary,
and the standard Survivorship Care Plan. In addition, the HCP delivers health
information relevant to the survivor, raises awareness about certain health issues
the survivor is possibly faced with, and discusses the importance of a healthy
lifestyle. Subsequently, the physical examinations and diagnostic tests are
performed as per plan. If necessary, further appointments for more advanced
tests or referrals can be scheduled for a later time. Based on this clinic visit, the
HCP and the survivor develop a draft individualized Survivorship Care Plan. The
structure and background of this person-centered visit will be described in more
detail in a separate publication.

3. Follow-up call: After consultation with the multidisciplinary team, the HCP
contacts the survivor to discuss the results of the diagnostic tests performed
at, or in relation to, the clinic visit. Where needed, referrals for management of
identified health problems are arranged, taking into account the PanCareFollowUp
Recommendations and the preferences of the survivor. Furthermore, the
survivor and the HCP will decide on a preferred model for future follow-up
with regard to potential health conditions, the healthcare system and survivor's
preferences. Shared decision-making about these issues contributes to the
modified individualized Survivorship Care Plan. The survivor will receive the
individualized Survivorship Care Plan by post and/or secured e-mail and can use
it to communicate about their care preferences with other HCPs.
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For this PanCareFollowUp Care Intervention, the Consortium developed a Survivor
Questionnaire, a Treatment Summary and a Survivorship Care Plan, as well as online
education materials, based on clinical examples and previous experience in setting up
survivor questionnaires, treatment summaries, and care plans within Europe and the
United States. In addition, PanCareFollowUp Recommendations to guide LTFU care
were developed in a wider European collaboration using a pragmatic methodology and
are described in a separate paper.

Development of the PanCareFollowUp Survivor Questionnaire

Development of the Survivor Questionnaire started with establishment of a core group
(including HP, LK, RM, and RK) and identification of questionnaires that are currently
used in LTFU care or research through the PanCareFollowUp network. A total of nine
questionnaires were provided by PanCareFollowUp project partners or their network,
including a holistic tool for survivorship care from Lund University, a care transition
questionnaire from the Charité University Hospital Berlin, a Dutch care plan for pediatric
palliative care, and study questionnaires of the British Childhood Cancer Survivor Study
(BCCSS), Dutch Childhood Cancer Survivor Study (DCCSS), Swiss Childhood Cancer
Survivor Study (SCCSS), Childhood Cancer Survivor Study (CCSS) from the United States,
St. Jude LIFE study, and a Dutch breast cancer study. Additional questions were identified
by reviewing the available Patient Reported Outcomes Measurement Information System
(PROMIS) tools, the Patient-Reported Outcome version of the Common Terminology
Criteria for Adverse Events (PRO-CTCAE) (40, 41), and by including the Emotion
Thermometer (ET) (42).

The core group established the following eight domains upfront to be relevant for
the Survivor Questionnaire based on previous research (43) and clinical expertise: 1)
self-reported physical symptoms; 2) self-reported psychosocial symptoms; 3) medication
use; 4) medical history including hospital admissions; 5) family history; 6) social situation,
education and employment; 7) health behavior including lifestyle; and 8) needs and
preferences. Questionnaires were included for further review if they contained questions
related to any of these domains.

All extracted questions were grouped by domain and discussed at regular face-
to-face core group meetings. A preselection was made in collaboration with survivor
representatives and distributed to the entire PanCareFollowUp Consortium for review.
The questionnaire was subsequently reviewed by survivor representatives of CCl Europe
external to the project. Suggestions were provided to refine the psychosocial and lifestyle
sections. This included the development of a novel psychosocial tool specifically for
CAYA cancer survivors addressing challenges they may face in daily life. Finally, the
Survivor Questionnaire was translated to Czech, Dutch, Italian, and Swedish by native
speakers from the Consortium for the purposes of the PanCareFollowUp Care Study.
During the translation process, a few additional minor alterations were made to improve
ease of use and understandability of the Survivor Questionnaire. The final version of this
questionnaire was approved by the Consortium through a digital check.

Development of the PanCareFollowUp Treatment Summary template

A core group (HP, LK, MM, RH, RM, and RK) was assembled in the preparation phase.
Treatment summaries currently used in survivorship care were requested from all
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PanCareFollowUp project partners and reviewed. A total of six treatment summary
templates were collected, which are currently used in Linz (Austria), Utrecht (the
Netherlands), Leuven (Belgium), Lund (Sweden), Newcastle upon Tyne (the United
Kingdom), and in six centers of the Italian Association of Pediatric Hematology and
Oncology (AEIOP; Italy). Two of the examples consisted of databases with pre-defined
variables and answer options, including the web-based Survivorship Passport used in
ltaly (SurPass —www.survivorshippassport.org) (44), and the Dutch treatment summary,
whereas the other documents required manual completion with open text fields.

The SurPass was developed as part of previous European Union projects (e.g.,
European Network for Cancer Research in Children and Adolescents (ENCCA) and
PanCareSurFup). Its comprehensive variable list was used as a starting point and
compared to the other treatment summaries to develop a draft Treatment Summary
template. In addition, the Consortium agreed on a three-tiered radiotherapy classification
to systematically document radiation exposure. The Treatment Summary template
was disseminated to a broader group within the PanCareFollowUp project, including
researchers, clinicians, and survivor representatives. Following clarification of variables
and final modifications, it was accepted by the entire PanCareFollowUp Consortium.

Development of the PanCareFollowUp Survivorship Care Plan

A core group (HP, LK, RK, and RM) was established and requested care plans among
PanCareFollowUp project partners. A total of six care plan templates were collected,
that are currently used in Linz, six AIEOP centers, Utrecht, Lund, Newcastle upon
Tyne and Memphis (the United States). Using the SurPass as a starting point, the
core group developed a draft including elements from all provided care plans. Plain
language recommendations for use in the Survivorship Care Plan were developed for
each of the diagnostic tests included in the PanCareFollowUp Recommendations. The
statements were reviewed by CCl Europe survivor representatives for language and
content. After review and endorsement by the entire PanCareFollowUp Consortium,
these English recommendations were translated to Czech, Dutch, Italian and Swedish
by native speakers from the Consortium and included in a User Manual for use in the
PanCareFollowUp Care Study.

Development of online information for survivors and HCPs

The core group (HP, LK, RK, and RM) collaborated with survivor representatives to
develop online information specifically for survivors and HCPs, using current best
practices such as the COG Health Links (www.survivorshipguidelines.org) and Dutch
Childhood Oncology Group (DCOG) website (www.skion.nl/voor-patienten-en-ouders/
late-effecten) as an example. The information describes the challenges of childhood
cancer survivorship and the importance of LTFU care, and provides an overview of the
PanCareFollowUp Care Intervention.
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RESULTS

PanCareFollowUp Survivor Questionnaire

The Survivor Questionnaire contains 74 (male version) or 77 (female version) standard
qguestions, with additional follow-up questions depending on specific answers (Appendix
A and B). Thereby, it is comprehensive, where needed, yet adjusted to the survivor’s
individual situation where possible. The average time of completion was 45 minutes, as
assessed in the feedback round among seven CAYA cancer survivor representatives and
one parent representative. Participants in the feedback round indicated that, although
time intensive, the questionnaire was well-balanced between physical and mental well-
being, lifestyle, and survivor-specific issues, encouraging them to complete it before a
potential clinic visit. During the Care Study, an online version of the Survivor Questionnaire
is provided through Castor EDC (www.castoredc.com), a cloud-based Electronic Data
Capture platform, with paper versions available upon request.

PanCareFollowUp Treatment Summary

The Treatment Summary contains sections on general information, cancer diagnosis,
front line treatment, progression or relapse during front line treatment or after first
elective end of treatment, health problems during cancer treatment, family history,
relevant medical history, and current medication use. It specifically includes standardized
cumulative treatment data with start and end dates, chemotherapy drug names and
doses, other drug names and doses, radiotherapy fields and doses, details on stem cell
transplantation, and surgeries (Appendix C). The treatment data covers treatments for
the initial cancer, all relapses and subsequent neoplasms (either malignant or benign), and
complications, if any. As such, it is a living document that can be updated by HCPs over
the course of survivorship care, for example in case of a relapse or subsequent neoplasm
after the elective end of therapies. During the Care Study, the Treatment Summary is
completed digitally within Castor EDC (www.castoredc.com) or the SurPass platform.

PanCareFollowUp Survivorship Care Plan

The Survivorship Care Plan (Figure 3) includes the following sections: 1) general
information (including name, birth date and LTFU care clinic details); 2) PanCareFollowUp
Treatment Summary; 3) history and health problems (including relevant medical and
family history, current health problems, and current medication based on the Survivor
Questionnaire); 4) standard recommendations for LTFU care (tailored to diagnosis and
treatment according to the PanCareFollowUp Recommendations) and 5) individualized
decisions for LTFU care (based on the clinic visit, diagnostic test results and follow-up
call) (Appendix C).

The corresponding User Manual contains clear instructions to complete all sections
of the Survivorship Care Plan, as well as an overview of the plain language statements.
These have been sorted and color-coded by treatment exposure, such as chemotherapy,
radiation therapy, or surgery to facilitate a user-friendly layout and smooth development
process of each Survivorship Care Plan. The Survivorship Care Plan can be shared with
the survivor on paper or digitally through the SurPass platform.
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AR

PanCanc e
andt PanCarefcllowlp 4
PanCareFollowUp Sur

Date of Survivorship Care Plan issue: 01/ 06/ 2021

This section was last updated on 01/ 06/ 2021

Name John Doe
Date of birth 01/01/1971
Last long-term follow-up visit 01/ 06/ 2021

Contact information of
late effects clinic

Late Effects Clinic

0123-456789

Cancer diagnosis

This section was last updated on 01/ 06/ 2021

Date of diagnosis

01/ 01/ 1973

Diagnosis

Acute lymphoblastic leukemia

Primary treatment centre

Children’s Hospital

Front line treatment

This section was last updated on 01/06/ 2021

The treatment has been givenvia | ALL-Il

Group/arm/randomization Unknown

Summary of major treatments Chemotherapy Yes I No O
Stem cell transplantation Yes 00 No B
Radiotherapy Yes B No OJ
Major surgery Yes 00 No ®

Progression during front line Yes [0 No ®

treatment

Relapse during front line Yes [J No X

treatment

Date of first elective end of 31/12/1974

treatment

Figure 3. Example of a PanCareFollowUp Survivorship Care Plan
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Standard recommendations for long-term follow-up care
Because of the treatment you have had, we have listed the tests recommended for you. This advice is
based on international experience with people who have received the same treatment as you.

Because you had or have been
treated with ...

. You may have a risk of ...

.. therefore, it is recommended
that you have ...

Immunosuppressives as part of
your cancer treatment

High blood pressure

A blood pressure measurement
at least every 2 years and at
every long-term follow-up visit

Mercaptopurine and
methotrexate

Liver problems

Blood tests of the liver once

Methotrexate, corticosteroids
as part of your cancer
treatment, and radiotherapy to
your brain

Low bone mineral density

A DXA scan once

Radiotherapy to your brain

Brain cancer

Discussed the advantages and
disadvantages of regular MRIs
with your doctor

Radiotherapy to your brain

Overweight

A height and weight
measurement at least every 2
years

Radiotherapy to your brain

Hormonal problems

Blood tests every year

Individualised decisions for long-term follow-up care

This is an overview of the decisions regarding your long-term follow-up care that you have made
together with your health care provider.

Individualised decision for
long-term follow-up care:

Comments:

Planned for:

Based on the standard recommendations for long-term follow-up care

- DXA scan 1x at entry LTFU

Already performed

- Blood pressure at least 1x/2
years and at every LTFU visit

2022

- ALT, AST, gGT, ALP 1x at entry
LTFU

Already performed

- Discuss potential harms and
benefits of MRI surveillance

Discussed with survivor,
decided against MRI
surveillance

Already discussed

- Height, weight, BMI at least
1x/2 years

2022

- fT4, TSH, morning cortisol, IGF-
1 1x/year

- Morning testosterone (or free

testosterone if overweight) and

LH 1x/year

2022

Based on clinical indication

- Dermatological examination

History of basal cell carcinoma

2022

Figure 3 (continued). Example of a PanCareFollowUp Survivorship Care Plan
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Online information for survivors and HCPs

The online information is openly available through the project website (www.
pancarefollowup.eu) and will be sustained by PanCare (www.pancare.eu) after the
project ends. Furthermore, plain language brochures in question-and-answer style will
be developed throughout the project, explaining each of the late effects addressed in
the PanCareFollowUp Recommendations. This information can be consulted and printed
through the websites.

DISCUSSION

The PanCareFollowUp Care Intervention is the first European harmonized and person-
centered approach to survivorship care. Furthermore, it focuses on sustainable
implementation across the diverse landscape of European healthcare systems. Co-
developed with survivors and representing a collaborative effort between ten European
countries, it intends to address the needs of both survivors and HCPs.

Adequate knowledge of their cancer history, subsequent treatment exposure
and potential risks of late effects are needed to enhance survivors’ health and self-
management skills. Accessible and reliable information is important to increase awareness
about late effects and LTFU care among survivors and HCPs and is essential for shared
decision-making. Moreover, it empowers survivors to seek medical or psychosocial help,
if needed, or to take responsibility for preventive lifestyle measures and attending LTFU
care. An individualized survivorship care plan including a summary of treatment history
and personal recommendations for surveillance and prevention is provided to support this
process (1, 14). Given the heterogeneity of existing healthcare systems across Europe,
it is important that interventions for survivorship care are flexible in how the care is
delivered, while respecting common core requirements such as a summary of treatment
and personal recommendations for surveillance (45, 46). Endorsed models to provide
LTFU care are surveillance in a survivorship clinic or shared care between the survivorship
clinic and local hospital or primary care. An alternative is self-management supported
by HCPs within a shared care or primary care model, with swift referral to survivorship
expert centers if needed (14). The choice of a preferred model and frequency of care
will depend on the survivor’s risk for late effects and pre-existing health conditions, the
healthcare system, and the survivor's preferences.

The PanCareFollowUp Care Intervention provides a state-of-the art structure for
survivorship care, which facilitates education about survivor-important issues as well
as shared decision-making about surveillance strategies. Furthermore, it empowers the
survivor by providing comprehensive yet understandable information about their health
and potential risks, and encouraging survivors to (co-)manage their LTFU care. HCPs are
supported by the comprehensive pre-visit Survivor Questionnaire, Treatment Summary
and Survivorship Care Plan so the LTFU care visit can be tailored to the survivor’s needs
with optimum advance planning and preparation.

By using the wide variety of available materials as a starting point, components of
the PanCareFollowUp Care Intervention build upon clinical experience and preference.
Efficient organisation of tasks and review cycles was achieved by establishing core groups
and including the entire PanCareFollowUp Consortium in regular consultation rounds.
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To strengthen the evidence base for comprehensive survivorship care, a prospective
cohort study (Care Study) evaluating the feasibility, effectiveness (in terms of physical,
psychological, and social outcomes) and cost-effectiveness of the PanCareFollowUp
Care Intervention will be conducted across four study sites: University Hospitals of
Leuven (Belgium), St. Anne’s University Hospital, Brno (Czech Republic), Giannina Gaslini
Children’s Hospital, Genoa (Italy) and Skdne University Hospital, Lund (Sweden). The main
outcome is empowerment of the survivor, as self-management and taking responsibility
for their own health is fundamental to the appropriate recognition and management of
late effects, and thereby the survivor’s quality of life. A detailed description of survivor
recruitment, study coordination and conduct, selected outcomes, data collection and data
analysis will be published elsewhere. Testing the PanCareFollowUp Care Intervention
under realistic circumstances in four clinics representing different healthcare systems is
important to identify strategies for tailoring to specific challenges and to assure optimum
replication potential across Europe. Therefore, a preimplementation study was conducted
at each of the study sites, identifying barriers and facilitators to implementation of long-
term follow-up care among survivors, HCPs and health policy makers. This has resulted
in site-specificimplementation strategies. Lessons learned during the prospective cohort
study will contribute to an update of these implementation strategies at the end of the
project.

After the Care Study is finalized, open access to all relevant information and tools
to implement the PanCareFollowUp Care Intervention will be provided through a freely
available Replication Manual on the PanCare website. Expectations are that the results
of the Care Study will help to motivate survivors and HCPs to organize the LTFU care in
an efficient way with sustainable financial support.

In conclusion, the PanCareFollowUp Care Intervention supports implementation of
person-centered LTFU care in different healthcare models across Europe. The impact of
this intervention will be explored by a prospective cohort study in four European countries
and will yield a Replication Manual for sustainable replication at other institutions after
the project. Ultimately, the implementation of such novel survivorship care is expected
to have a robust impact on the wellbeing of CAYA cancer survivors, reduce the societal
burden, and demonstrate the (cost-) effectiveness of survivorship care.

SUPPLEMENTARY MATERIAL
Appendix A, B and C are available online (https://doi.org/10.1016/j.ejca.2021.10.035).
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ABSTRACT

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

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

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

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



The PanCareFollowUp Recommendations

INTRODUCTION

Five-year survival rates of childhood, adolescent and young adult (CAYA) cancer have
increased considerably and currently exceed 80% in the majority of European countries (1,
2). The population of CAYA cancer survivors in Europe is estimated at nearly half a million
and continues to increase by approximately 12,000 per year (3). Due to their essential, but
potentially toxic cancer therapies, survivors are at substantial risk for developing severe
chronic health conditions, even at a young age (4-7). The burden of these physical and
psychosocial late effects on the quality of life (QolL) of survivors and their families, as
well as on healthcare and societal resources, is significant (8-10). Long-term follow-up
(LTFU) care including prevention, surveillance for early detection of treatable disease,
and timely initiation of interventions is fundamental to preserve health, improve QolL,
and mitigate the impact of late effects on survivors and their families.

Clinical practice guidelines (CPGs) are powerful instruments that facilitate consistent,
efficient, and high-quality clinical care for defined patient groups including CAYA cancer
survivors (11). However, large variations are observed in the recommendations for
survivorship care across different national and local CPG working groups (12-15). Over
the last decade, members of the International Late Effects of Childhood Cancer Guideline
Harmonization Group (IGHG) have collaborated in the development of harmonized
evidence-based surveillance strategies. So far, nine IGHG guidelines for early detection
and management of asymptomatic cardiomyopathy, ototoxicity, subsequent thyroid
cancer, subsequent female breast cancer, subsequent central nervous system neoplasms,
premature ovarian insufficiency, male gonadotoxicity, fatigue, and obstetric care have
been published in peer-reviewed journals (16-24). Furthermore, structural components
of LTFU care, such as transition from pediatric to adult healthcare settings or models of
care, have been addressed with evidence-based methods on a European level by the
PanCareSurFup project (25, 26) (Table 1).

Table 1. Overview of relevant concepts, projects and organizations

International Late Effects of Childhood Cancer International and multidisciplinary

Guideline Harmonization Group (IGHG) collaboration with the aim to develop
harmonized evidence-based surveillance
guidelines for survivors of childhood,
adolescent and young adult cancer.

Pan-European Network for Care of Survivors European multidisciplinary network with the
after Childhood and Adolescent Cancer aim of reducing the frequency, severity and
(PanCare) impact of late adverse effects by establishing

high quality and sustainable survivorship care
for all survivors in Europe, among others by
establishing various European Union-funded
research projects.
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Table 1. Overview of relevant concepts, projects and organizations (continued)

PanCareFollowUp project PanCare project funded by the European
Union under the Horizon 2020 framework
(ongoing), with the overall aim to improve the
health and quality of life of adult survivors
of childhood cancer by facilitating person-
centered survivorship care.

PanCareFollowUp Care Intervention Person-centered model of survivorship care
including surveillance recommendations,
developed within the PanCareFollowUp
project.

PanCareFollowUp Care Study Prospective cohort study in four European
countries, evaluating the PanCareFollowUp
Care Intervention.

PanCareFollowUp Recommendations Working Collaboration to develop surveillance
Group recommendations for topics not yet
addressed by the IGHG.

PanCareSurFup project PanCare project funded by the European
Commission under the 7th Framework
Program (2011-2017), among others
including the development of surveillance
guidelines.

At present, harmonized evidence-based recommendations are not yet available for many
of the late effects, even including several of those prioritized in a Delphi consensus
process among survivorship experts (11). The lack of CPGs for many clinically relevant
late effects is a potential barrier to optimal survivorship care (26). The Pan-European
Network for Care of Survivors after Childhood and Adolescent Cancer (PanCare)
established the PanCareFollowUp project (www.pancarefollowup.eu) in 2019 (27).
This is a European Horizon 2020-funded project, including the development and
implementation of a person-centered model for survivorship care for adult survivors of
CAYA cancer: the PanCareFollowUp Care Intervention. This intervention will be evaluated
in a prospective cohort study across four European countries: the PanCareFollowUp
Care Study (Table 1). Surveillance recommendations are, together with person-centered
care, the cornerstones of this PanCareFollowUp Care Intervention. Therefore, one of
the aims within the European PanCareFollowUp project was to complete harmonized
recommendations for surveillance of late effects and survivorship care for topics that are
not yet covered within the IGHG, using a pragmatic methodology.
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METHODS

PanCareFollowUp Recommendations Working Group

To achieve the goal of completing harmonized LTFU care recommendations for the
PanCareFollowUp Care Intervention, a PanCareFollowUp Recommendations Working
Group was assembled. It included 23 stakeholders (late effects specialists, researchers,
and survivor representatives) representing nine European countries. It was supported by
a core group (HP, LK, RK, RM, and RS) whose main tasks included drafting a methodology
to identify clinically relevant topics not yet addressed by the IGHG and guiding the
development of harmonized CPGs for these topics using a pragmatic approach.

Selection of topics
The process of topic selection is described in detail in Figure 1.

At the outset, a total of 55 late effects were identified that require long-term follow-
up strategies. Of these topics, 16 were already addressed in IGHG guidelines that are
published or awaiting publication. The remaining 39 topics were included in ongoing
IGHG (bone abnormalities, diabetes mellitus, dyslipidemia, hypertension, pulmonary
dysfunction, mental health disorders, overweight, renal toxicity, neurocognitive deficits,
psychosocial disorders, thyroid dysfunction) or PanCareSurFup (health promotion)
projects that were not expected to be finished at the start of the PanCareFollowUp Care
Intervention cohort study (Care Study), or were not yet assigned to guideline development
groups. During the recommendation development process, it was decided to remove
eight topics from the list because of inclusion in another guideline (n = 1), absence of
recommendations regarding the topics in existing guidelines (n = 3), or recommendations
that were similar to general population guidelines (n = 4). A further reduction of six topics
was achieved by reorganization of topics.

Pragmatic methodology for developing recommendations

For topics where no evidence-based recommendations exist yet, an appropriate
pragmatic methodology was drafted to define recommendations in anticipation of the
future development of evidence-based CPGs.

First, for each of the designated topics, the recommendations of the four existing
LTFU guidelines (from the North American Children’s Oncology Group (COG), the Dutch
Childhood Oncology Group (DCOG), the Scottish Intercollegiate Guidelines Network
(SIGN), and the UK Children’s Cancer and Leukaemia Group (UKCCLG)) were reviewed
and compared for the following issues: 1) Who needs surveillance?, 2) What surveillance
modality should be used?, 3) At what age or time should surveillance be initiated?, 4)
At what frequency should surveillance be performed?, 5) When should surveillance be
discontinued?, and 6) What should be done when abnormalities are identified? For late
effects which might benefit from prevention, an additional question was reviewed: 7)
What standard recommendations should be given to survivors at risk? The core group
drafted a PanCareFollowUp Recommendation based on the extracted information.

For each recommendation, the objective was to describe the surveillance requirements
for high-quality care, while balancing the distinct infrastructures and resources across
different European healthcare systems. If at least three of the existing guidelines agreed
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on a certain approach, it was adopted in the PanCareFollowUp Recommendations. If not
all guidelines covered the late effect, or if fewer than three guidelines had concordant
recommendations, inclusion of the recommendation was scheduled for discussion within
the Recommendations Working Group in order to reach consensus. To avoid bias and
acknowledging the pragmatic concept, the Working Group refrained as much as possible
from adding new recommendations, considering recent experiences, or using single
studies.

Internal and external consultation rounds

From June to October 2019, the Recommendations Working Group collaborated to
formulate the recommendations. A two-day face-to-face Guideline Workshop in
Amsterdam, the Netherlands, was attended by 16 Working Group Members near the
end of the process, to review the recommendations and other overarching themes and
discuss more complex topics. This was followed by an internal e-mail consultation
round, a two-day face-to-face core group meeting, and an external e-mail consultation
round. Eighteen European late effects experts working in research and/or clinical care
representing 14 European countries reviewed the recommendations. After revision and
complementing the harmonized recommendations with existing IGHG guidelines (16-
23), the PanCareFollowUp Recommendations were endorsed by all PanCareFollowUp
project partners in February 2020 for use in the PanCareFollowUp project. The process
of developing these recommendations is depicted in Figure 2.

Considerations of the PanCareFollowUp Recommendations Working Group
Certain late effects require surveillance strategies including diagnostic tests, butin other
cases, it might be more appropriate to provide guidance by awareness only or to perform a
medical history or physical examination. All these types of recommendations are included
in the PanCareFollowUp Recommendations.

Several consensus decisions were made during the recommendation development
process. First, the occurrence of several late effects is known or suspected to be
influenced by lifestyle factors or familial risk in addition to treatment-related risk
factors. Furthermore, certain late effects occur more often if the survivor was exposed
at a younger age, but the four existing guidelines were often inconclusive or did not
mention a specific age threshold. Both for lifestyle and hereditary risk factors as well as
age thresholds, more systematic evidence-based approaches were deemed necessary
before informing the surveillance recommendations. Therefore, these risk factors and
specific age limits were not included in the recommendations, but may nevertheless
be taken into account when determining whether a survivor is at risk for a certain late
effect. Second, dose effects are often assumed, but if no threshold was defined in the
four existing guidelines, no new threshold was defined on consensus or single studies.
Larger studies or systematic reviews are needed to appropriately address the question
of the dose threshold above which surveillance is needed to improve health and QoL of
survivors at risk. Third, corticosteroid exposure is usually not documented in cumulative
doses in clinics. A pragmatic consensus definition of relevant corticosteroid use was
agreed to be “corticosteroids as anti-cancer treatment, at least four weeks continuously”.
Professional expertise may inform whether the exposure in the individual survivor is
relevant in order to use the corresponding recommendation. Finally, for some of the
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recommendations, especially the surveillance tests, the frequency of surveillance is well
defined. For others, a more general description of frequency (for example “at least every
five years”, which allows for a range of yearly to five-yearly LTFU clinic appointments)
was used to accommodate the wide range of survivorship care models and customs
across Europe.

When merging the existing evidence-based IGHG guidelines with the newly
developed recommendations resulting in the PanCareFollowUp Recommendations,
a consensus decision was made to adopt the surveillance scheme for the strong
(green) and moderate (yellow) IGHG recommendations, but not the weak (orange)
recommendations. The strong recommendations not to do surveillance investigations
(red) were also adopted. All recommendations were colored light blue to clarify their
adapted methodological background.

RESULTS

Overview of the PanCareFollowUp Recommendations
A total number of 25 recommendations were developed to complement the 16 existing
IGHG evidence-based guidelines. The PanCareFollowUp Recommendations were
structured according to the type of guidance or surveillance needed: awareness only
(n =5); awareness, history, and/or physical examination (n = 13), and; awareness, history,
and/or physical examination with surveillance tests (n = 23). An overview of those
PanCareFollowUp Recommendations that include surveillance tests is presented in Table
2. The complete list of PanCareFollowUp Recommendations is provided in Appendix A.
In addition to regular surveillance, ongoing awareness and prompt reporting of new
symptoms or signs were considered of the utmost importance for the early detection
and timely treatment of late effects. To support the knowledge about relevant alarm
symptoms, a symptom list specifying important alarm symptoms was provided in an
appendix to the recommendations. Many of the recommendations therefore relied
primarily on awareness, detailed history-taking and careful physical examination. In
addition, a health promotion recommendation for all survivors was developed, since
a healthy lifestyle is an effective measure in preventing chronic health conditions and
lessening the burden of both mental and physical late morbidity.
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Late effects requiring long-term follow-up recommendations (n = 55)

— Addressed by (almost) published IGHG guidelines (n = 16)* «——— -

Preliminary topic list (n = 39)

- Addressed by ongoing IGHG guidelines but time lines exceeding PCFU deadlines (n = 9)"
- Addressed by ongoing PCSF guidelines but time lines exceeding PCFU deadlines (n = 1)°
- Additional clinically relevant late effects (n = 29)°

Removed from topic list (n = 8)° - ==

Reduction in number of separate topics due to
reorganization of content (n = 6)'

A 4

Newly developed recommendations (n = 25)

}

> PanCareFollowUp Recommendations (n = 41)

Figure 1. Flowchart of topic selection for the PanCareFollowUp Recommendations
IGHG, International Late Effects of Childhood Cancer Guideline Harmonization Group; PCFU,
PanCareFollowUp; PCSF, PanCareSurFup.

El

Includes the topics Cardiomyopathy, Breast cancer, Cancer-related fatigue, Central precocious
puberty, Coronary artery disease, CNS neoplasms, Late liver injury, Iron overload, Hypothalamic-
pituitary dysfunction, Male gonadotoxicity, Mental health problems, Obstetric risks, Ototoxicity,
Premature ovarian failure, Psychosocial problems, Thyroid cancer.

Includes the topics Bone abnormalities, Pulmonary dysfunction, Metabolic syndrome (including
Overweight, Hypertension, Diabetes and Dyslipidemia), Renal toxicity, Neurocognitive deficits,
Thyroid dysfunction.

Includes the topic Health promotion.

Includes the topics Acute myeloid leukemia or myelodysplasia, Alopecia, Primary adrenal
insufficiency, Arrhythmia, Bladder cancer, Bone cancer, Cerebrovascular problems, Cervical
cancer, Chronic pain, Colorectal cancer, Craniofacial growth disturbance, Dental and oral
problems, Endometrial cancer, Epilepsy, Gastrointestinal abnormalities, Lower urinary tract
abnormalities, Lung cancer, Melanoma and non-melanoma skin cancer, Esophageal cancer, Oral
cancer, Pericardial disease, Peripheral neuropathy, Prostate cancer, Scoliosis, Spleen problems,
Stomach cancer, Testicular cancer, Visual abnormalities, Valvular disease.

Included in other guideline (CNS neoplasms): Epilepsy. Not (sufficiently) addressed in existing
guidelines: Primary adrenal insufficiency, Esophageal cancer and Stomach cancer. Existing
guidelines similar to general population recommendations: Endometrial Cancer, Cervical cancer,
Testicular cancer and Prostate cancer.

The topic Cardiac problems now includes Arrhythmia, Valvular disease and Pericardial disease;
the topic Subsequent neoplasms now includes Acute myeloid leukemia or myeloid dysplasia,
Bladder cancer, Bone cancer, Lung cancer and Oral cancer.
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June 2019 - September 2019
Two-weekly Recommendations Working Group meetings
- Selection of topics
- Draft, discussion and refinement of recommendations

l

October 2019
Two-day face-to-face Guideline Workshop
- Discussion of complex recommendations
- Review of all recommendations developed

i

October — November 2019
Internal review by PCFU Consortium
- Review of revised set of recommendations

l

November 2019
Two-day face-to-face Core Group meeting
- Consideration of feedback from internal review

i

December 2019 - January 2020
External consultation round
- Review of complete set of recommendations

}

February 2020
Revision and final approval by
Recommendations Working Group

Figure 2. Process of developing PanCareFollowUp Recommendations for topics not yet
addressed by the IGHG
PCFU, PanCareFollowUp.

89



obe JobunoA e e sem N4 17 ,ouUOJUeX0}W pue upIgniep! ‘uRigniids

03Ul AJjus 41 sueaA T Jo abe ayy Us3je 9oUo0 ) jeaday - ‘uigniounep ‘uIRIgnIoXop Bulpn)dul ‘SaundAdelyiuy - ABojopoyzaw dnewbeld
N417 03Ul Aius je 8duo HHJ - 1eay ay) buisodxa awnjoA e 0} AD GT < Adessypoipey - (elwyrAylie) swaygosd deipied)

,obe

BunoA e e anssiy isealq buisodxa Ajax1) wbeaydelp ayy
1se) 9A0QE PUSIXd UL Jey] Uoilelpes p1ay jeulwopge jaddn - aunapinb HHo|
SIN220 J9ABYDIYM ‘UOIeIpeS WOU) SIedA 8 Z U0 abe Jo sysealq paseq-aduapins pajepdn
sieaA G7 < JI JeaA AJaAs Y| 1sealq pue Aydelbowwe| - ay3 buisodxa awn|oA e 03 A9 QT < Adesayjoipey - (o1ewsay) Jodued Isealg

dHS -

ainjlej |epeuon -
Adesayjolped jeulds Jo/pue jeluels) -

'SIOAIAINS 1e1Iagnd pue jejiagnd-aud ul gL -

ueds-y X @Y3 auodisod 03 palapisuod ag Jybiw 3| : 230N AHAD? Jo Alo3siy Aue yum Apenadss ‘| DSH -
91EX210UIB|N - ABojopoyzaw dnnewbeld
pajedipul A1SNONURUOD S>29M {7 15E3) (Ay1suap jessulw suoq padnpal)
A)1e21uNd Sse us3jealsayy pue ‘91qissod Ji ‘90uo ueds X -  1E ‘JUusWieal) JoOUED-[3Ue Se SPI0J9}S021340d pabuojold - swa)goud suog
(¢AJUO suoIIEPUBWIWODaI BAI}SOd) :JO @dUe)IdAINS
eiAouanbaiy Jo AJ03ISIY B YIIM 1O UM PaIeaI] SIOAIAINS J9DURD YAV D J0J uoiepuUAWWOI9Y
1BYM 1B pue pasn aq PINOYS 31593 DIUBYIDAINS JBYAA IS 1e S1 OYAA dnmono4ase)jued

Chapter 5

suoljepuswwWoday dnmo)o4aiedued ayi Ul papn)dul S3S93 9dUB))ISAINS BUIpN|dUl SUOIREPUSUIWOISI
paseq-aduapiAe HHO| pue ABojopoyiaw diewbeld e A padojaAap SUOIIEPUSWIWOIBI PBZIUOWIRY JO MBIAIBAQ *Z d19el

90



The PanCareFollowUp Recommendations

Adelsayjoipel Jsyje siesA g
BunJels ‘'sieah G Alons 3sea) 3e ‘UoI3dUN) pUB 81N3ONIYS
JBINAIBA 0} UORUS}IE DY10ads Y3Im welbolpiedoyd]

Adelayjoipel Ja1je sieaA

¢ Bunuels ‘sieaA g Auans 3ses) je ‘wnipleduad

3U3 03 UoRUSIIE dYI1D3ds Y3IM WelBoipiedoyd]

(AyIAn3oe 1EDISAYd JO S19AS) MO) pUR
Buows ‘A}Isaqo ‘eiwapidisAp ‘seyaqgelp ‘uoisusyiadAy)
$10108J »SI4 JEINISEAOIPIED S)CeyIpow 1o Bulussids
1eay ay) buisodxa awnoA e 0} Adelayjolpel Jo/pue
SBUIDAIRIYIUR Y}IM Pa1eaI) pue 91wy 4l 193sawlly}
1S4y Y3 ul Jo Adueubaid 03 Jolid ‘UuodUNY JBINDIIJUSA
149) 03 UoiUa e dYdads Yy3m welbolpiedoyd]
sieaA g Alons
1s5e3) 1k :3Jeay ay3 buisodxs sawn)oA e 01 A9
GT < Adesayjoliped Jo ,w/bw 0GzZ - 00T < poSOP
audAdeIyIUE BAI3BINWIND 1810 B YUM PO3IeaI] J|
sieaA € - 7 Auans
1sea)1e A9 GT 2 Adessyjolped pue w/bw 0GZ -
00T < pOSOP dUlPAdBIYIUR BAI3RINWND 1810] € JO
uoeuIqwod e Jo ‘pieay ay3 buisodxa swnjon e
01 A9 g¢ = Adeusyjolped 4o ‘,w/bw 0GZ < p2Sop
auldAdeIyIuE SAI3BINWIND 1830] B YUM PO3IeaI] J|
jJuswiean
J91Je sueaA g Bulliels ‘uoi}duny d1103SAS Je)NJLIIUSA
149) 03 uonuUa e dYdads Yy3Mm welbolpiedoyd]

1eay oyl buisodxa awn)oA e 0} A GT < Adesayjoipey -

1eay ayl buisodxa awn(oA e 0} A9 GT < Adessyjoipey -

,2U0JJUBXO}IW pUE uPIgnJep! ‘upigniide
‘upigniounep ‘upignioxop Buipn)dul ‘saundAdelyiuy -
1leay ayy buisodxa swn)oA e 0} Adessyjolpey -

ABojopoyraw dnewbeid
(oseasip Jueay Jejnajen)
swa)qoJld oeipie)

Abojopoyraw dnnewbe.lq
(oseasip jelpiediiad)
swa)qo.d deipie)

aunspinb

OHY| paseq-aduspirg
(AyyedoAwoipied)
swayqoud deipied)

91



sA)usnbasqns sieaA g Alons }sea) je pue ‘sieah O
J0 obe ay3 1k ueyy Jaye) ou Buneys syyold pidn buiyseq -

SAlzusnbasqns sieaA g AiaAs 3ses) je pue

‘s1eaA Ot Jo abe ay) ueyy Ja3e) ou Buiiels ‘ssunspinb
Jeuoijeu 1o 1ed0) 0} buipiodde (A3iARoe 1edisAyd

1O S19A9) MO) pue Bujows ‘A}1S2go 10 JybBlamiano
‘sa1agelp ‘elwapldnsAp ‘uoisuaiiadAy) sioyoey

>S4 9SESSIP 1B)NJSEACIPIED 9)gRYIPOW J0) 32UB)IBAINS

1Se] SUnd20

JanaydIym ‘sieah O¢ Jo abe ayy e uo uoneipel Jsyje
sieaA G buniels sieaA g Aiaas paispisuod aq jybiw
Ad02S0U010D ‘POYIBUI BOUB]|IBAINS BAIIRUISYE UB SY/
sieaA € Alans 1904 -

SoUBIBAINS [YIN
0 S1yauaq pue suiley 1e11us10d sy JO UOIIRISPISUOD
1NJ21eD U918 dDH PUEB JOAIAINS 182UBD YAV D
a3 Ag apeuw aq pPINoys adUBYIBAINS [Y|A D3 eriapun o}
UOISID8P BY3 ‘SIOAIAINS D13eWo}dWASE 10} 9DUEYIBAINS
[4IA 2UIINOJ 10} POIBINWIOS 3F UBD UOIIBPUSWWOD8I ON| -

12SH -
gL -

}Jeay ayy buisodxa swn oA e 0} Adessyjoipey -

g1 Buipn)dul ‘wnoal
pue uo10d ay) Buisodxa swnoA e 03 Adesayjoipey -

19.L Buipmpul
‘urelq 4o peay ayl buisodxa awn)oA e 0} Adesayjolpey -

ABojopoyzaw di3ewbeld
elwapldnsAQg

paysngnd aq o3 ‘aulspinb
DHSI paseq-aousping
(o1reWOoldWwASE)

aseasip Aiayle Aleuolod)

ABojopoyzaw d13ewbeld
J20UED 1B1D21010D)

(swseydoau SND
Jayyo pue sewonb (epesb-ybiy)
‘sewolbulusw Buipndul)

paysngnd aq o3 ‘aunspinb

9HSI Peseq-83uspIng
swseydoau SND

(4AJUO suonepuUsWWOIa. BAIRISO)
eiAduanbauy
1eUYM 1k pue pasn 3q PINOYS 1533 dIULT|ISAINS JeYAA

' 0 AJO3SIY B UM 1O UMM P}EDI} SIOAIAINS JBDUBD YAYD

DIsH 3e st oym

140 @dUe)I9AINS
104 UOIIEPUDWIWOIDY
dnmono4aseyued

Chapter 5

(PeNURUOD) SuoEPUBWIWOIaY dNMO)104a1e)URd BY} Ul PAPNIDUI S3S) 92UBYIBAINS BUIPN|dUl SUOI3RPUSWIWO0IS]

paseq-aouapine HHO)| pue ABojopoylaw dnewbeld e Ag pado)aAap SUOIRPUSWIWOIS] PAZIUOWIRY JO MIIAIBAQ *Z d1qeL o
(©)]



The PanCareFollowUp Recommendations

sisAjeue uswag -
:A313494 84n3ny 404 1e13US30d
JO JUBWISSOSSE 8.ISOP JBY] YSII 18 SIOAIAINS Je119gnd-1504

sieaA g-7
AJoAD 1Se9) 1B paule}qo 9F J0uued 91dwes au0la1S0}sa)
Bululow Ajles ue 1 10 ‘SUOILIIUSIUOD BUO0IIS01SD)
dUI1apJ0q 10 MO) snolaald ‘wsipeuobodAy jo subis
1e21UND JI 8U0I1S01S3) (Buluiow Ajies) o) uonippe ul 4 -
S)eAIIUl BWIY
o1eidosdde A)leaiund 1e au04831s03sa) buluiow Ajjeg -
191 Buipn)doul ‘s93591 ay3 buisodxa sawn)oA e 03 Ao
ZT < Adesayjolped yum pajealy SI0AIAINS jerlaqnd-3sod

obe Jo sieaA 7T < synpe
BuUNOA pue sjus2sa 10pe 404 SIesA G AJaAs -
obe Jo sieaA 7T-9 4l JedA Jayjo Alons -
JUBWIEa1] JO PUD BY3 URYY J23E) OU
uibaq o3 ‘(@geyieae siuswdinbs JsAsusym) zH 0008 <
Answoipne Adusnbaly ybiy yyim Buiyssy jeuonippy -
ZH 0008-000T
16 Buse} Ajswolpne 1euOUSAUOD BU0)} aind -
)Isld e abe JO sieah 9 = SI0AIAINS

jUBwWieall JO pua ayy Ueyy Ja1e)
ou uibaq 03 ‘UeaA AlaAs ysibojolpne Aq Buisal aAISUSIXT -
ISl je abe JO sieah 9 > SIOAIAINS

wsipeuobodAH -
SINELe!
10 SsaAJau d3ayredwAs ‘piod jeulds ayy 0y Ausbing -
191 Butpndul
's9159) a3 buisodxa swn)oA e 01 Adelsyjoipey -
syusbe bune)ANyY -

ureiq Jo
peay ay3 buisodxs swn|oA e 03 A9 Q€ < Adessyjoipey -
(;w/Bw 0OGT < uRLIdogIed INOYIM IO YHm) uierdsiy -

(uondunysAp jenxas 1eaisAyd
pue Adusidyap au019}s03159)
‘sissusbojewsads paliedul
‘Ayniay padiedw Buipmpdul)
aunspinb

DHOI paseq-asusping

(21eW) UoOUNYSAP
1enxas pue swayqoJd Ajiiie4

(smyuun
pue sso) bunesy Bbuipn)dul)

aunapinb

OHDI paseq-aousping
swa1qo4d Jeg

93



Chapter 5

‘'swa)qoud sixe 4H Jo swojdwAs pue subis aqissod
3INoge pa3ednpa g PINOYS JOAIAINS SY3 ‘POIBUILLIDY

S| 92UP))ISAINS }| 'S92IN0SJ 91edY}|eaYy 3)ge)ieAe
BulIspISU0d dDH PUB JOAIAINS USSMISQ UOISIDBP paleys
B 90 PINOYS 92UB))ISAINS JO UOIIBNUIRUOD) ‘BInsodxa
wolj S1eaA GT 1SE3) 3B 92UB|IBAINS BNUIRUOD :D}0N|

‘aHD o
31NJ 30U S80P SAS O Se YBIY Se UaAD 19A3] T-4D)| Ue :930N|

92UB1INJ20 JUNYS 45D 40 snmeydadoipAy
Ja1)e Aj3dalip 4o Adessyiolped Jo uona1duwod
J914e Syluow 7 1-9 Buinieis UeaA Alans
(selewsy) H7 pue HsH olpensy -
(so1eW) H7 pue ‘YBIsMISA0 Y3IM
SJOAIAINS Ul 9U0ID}S01SD] 9914 IO ‘DU0I9}5031S8) BUILLIO| -

T-49)] 10511102 BUILIOW ‘HS | b1} -
I3S11 38 SIOAIAINS Je1Iagnd-1S0d

92Ua1IN220 JUNYS 457 10 sneydadolpAy
131} Aj30au1p 1o Adelsyyolped Jo uona)duwod
J9}Je syjuow ¢z 1-9 Bunniels JesA Alons
10S10d Bululow ‘HS | ‘vl -
2SI 38 SI0AIAINS jer1aqnd-1iad pue jersagnd-aid

(@HD 404 ¥l 3B) JUNYS 4SD) 10 sneydadoipAH -
(weay Aseundidsipinwi
ul 93s 10 3s1bojouldopua (dlu3eipad) 03 Ajdalp
J9ja1) uoibal 4H 9Y3 UIYM IO JBESU JOWNISND V -
(weay
Aseundidsipinw ul 99s 10 3sibojoulidopus (d143eipad)
01 A30au1p Ja4ad) uoibal 4H 9yl Uulyym Jo Jesu Aisbing -
(wesy Azeundpsipnu Ul 99s 40 3sIBOjoULIDOPUD
(draeipad) 01 Adauip Usjal ‘A9 o€ < 1) 191 Bulpmpdul
‘uoibal 4H ay3 Buisodxa swn)oA e 03 Adessyjoipey -

(QHLDV pue aHsH
/H1*QHSL ‘aHD butpnoui)

paysngnd aq o3 ‘aunspinb

9HSI Peseq-83uspIng
swayqosd sixe 4H

(4AJUO suonepuUsWWOIa. BAIRISO)
eiAduanbauy
1eYM 1e pue pash ag PINOYS 1S9] dDUL)IISAINS JeYAA

' 0 AJO3SIY B UM 1O UMM P}EDI} SIOAIAINS JBDUBD YAYD

DIsH 3e st oym

140 @dUe)I9AINS
104 UOIIEPUDWIWOIDY
dnmono4aseyued

(PeNURUOD) SuoEPUBWIWOIaY dNMO)104a1e)URd BY} Ul PAPNIDUI S3S) 92UBYIBAINS BUIPN|dUl SUOI3RPUSWIWO0IS]
paseq-aouapine HHO)| pue ABojopoylaw dnewbeld e Ag pado)aAap SUOIRPUSWIWOIS] PAZIUOWIRY JO MIIAIBAQ *Z d1qeL



The PanCareFollowUp Recommendations

suolIsnysuesy 1192 pooiq pal a1dimnin

N4.17 03Ul AJ3Ud }8 9OUO UIRILID) WNIBS - 10SH
sieah g Alana 191 buipnmoul
1Se9)1e 2T gH INOYIM 10 Yiim 9s0onb pooq bunseq - ‘seasoued ayy Buisodxa awn)oA e 0} Adesayjolpey

(Aysnonuiluod sx3aam f 1sea)

1e) JUSW]eal} J9dURD-I3UR SE SPI0J91S021310d pabuo)oid

pue ‘snwioJoe} ‘uliodsold “hHra‘saAlssalddnsounwiw)

SeaIN0SOoIN

Adessyjowsyd paseq wnuie)d

opiuieysoy|

AwoyoaiydaN

191 Buipn)dul ‘s19ssoA

MSIA N4 17 AJoAs e pue ab.e) pajeidosse pue 1ieay ayy buisodxs swn)oA

sieaA ¢ AloAs }sea) Je Juswalnseaw ainssald poolg - e 03} 40 ‘SAsup ayy Buisodxs swn oA e 0} Adessyjoipey

paysngnd aq o3 ‘aunspinb

OHD| paseq-a2usping
PEO)ISA0 UO]|

ABojopoyzaw d13ewbeld
sniewW sa1agelp pue
wisnogeyaw aso0on 6 pasieduw|

ABojopoyzaw di3ewbeld
uolsuayiadAH

95



USIA N4 17 Adene
1e pue sieaA g AlaAs 3sea) e ||Ag pue ayblam bleH -

N4.L7 o3ul Aigus 3e 9ouo (41Vv
‘196 1SV ‘1Y) SUOIIEIIUSIUOD DWAZUD JOAI WNIDS -

uolbal dH 2Y3 Ulyyim Jo Jeau Alabing -

1g.L Buipnpu
‘uolbal dH ay3 Buisodxa swn oA e 0} Adessyjoipey
uolbal dH Y3 UIYUM JOo Jeau Jowni SND

(s9dD siireday jeuoiieu 1o 1820 0}
Buipiodoe }snepads aseasip snoi3da4ul J0 3sibojoleday

‘69 ‘ysnerdads ajendoidde ue Ag pamono4 aJe SIOAIAINS

9593 1Y) pawnsse s 1) siyzeday JediA d1uoiyd)
A1aBins JaniT

dHAD2

9UWOJPUAS U0IINIISO JeploSnUIS

uejnsng

upAwounoeq

auluenboly |

aulndoydeass|n

91eXa.10UI9|N

1OSH

9L
Buipmoul JaAl) ay3 Buisodxa swnjoA e 0y Adessyioipey

ABojopoyzaw di3ewbeld
Aysaqo pue yybiamisnQ

(uonounysAp 213YUAS UsAN 10
Ainfurjoeny Aseniq ‘uonounysip
Asenigoyeday ‘Aunful JaAn
Jejn)@203eday ‘sisoyid

10 S1S04qUy JAI Buipn)dul)

paysngnd aq o3 ‘aunspinb

OHDSI Peseq-aousping
AJnfur JaAl) 91e7]

(4AJUO suonepuUsWWOIa. BAIRISO)

140 @dUe)I9AINS

eiAduanbauy
1BYM 1e pue pasn aq PINOYS 1593 dIUL)IIDAINS JeYAA

" 10 AJO3SIY B UM JO YIIM PaIeal) SIOAIAINS JBJURD YAV D
IS 1e st oym

104 UOIIEPUDWIWOIDY
dnmono4aseyued

Chapter 5

(PeNURUOD) SuoEPUBWIWOIaY dNMO)104a1e)URd BY} Ul PAPNIDUI S3S) 92UBYIBAINS BUIPN|dUl SUOI3RPUSWIWO0IS]

paseq-aouapine HHO)| pue ABojopoylaw dnewbeld e Ag pado)aAap SUOIRPUSWIWOIS] PAZIUOWIRY JO MIIAIBAQ *Z d1qeL ©
(©)]



The PanCareFollowUp Recommendations

paJisap sl Alninay
2iN3N} 104 1B13US}0d JO JUBWSSASSE 41 10 ‘AdUaidyynsul
uelleAo ainjewsald Buiysabbns uonounysAp

910A2 1ENIISUSW JO 3SED Ul 5,)0IPEIISS pUB HSH -

)IS1d 3B SI0AIAINS Jeiaqnd-1s04

(obe jo
sJeaA 9T) eaysiouswe Auewid yym s1aib Joj pue ‘ebe Jo
sieaA TT 2 s1Ib Joj1sea) je Apagnd ybnouyy ssaiboud
1 0} 24N)IeJ JO 9SeD Ul ,)0IpeI1Sd pue HS -
2SI 3 SI0AIAINS je31agnd-1uad pue -aid

10 @€l

‘91gens4un aq Aew awnjoA

Je1N211s9) se Ajjepow Bulusalds se pasn aq PINoYs (AV
00:0T 24042Qq) auoJla3s0lsa) buluiow ‘peaisu| ‘Axiagnd ul
3)Iym abe3s 1eriagnd Joj 1|ews s93sa) aAeY AW S8159)
ay3 01 Adessyjoipel 03 pasodxa sAog ‘(sAoq) sieaA g pue
(S1416) s1eaA g Jo abe ay3 )13uN 92UBY)IBAINS SNUIRUOD) 910N

92U341N220 JUNYs 457 Jo smeydadoipAy
J93)e Aj3oalip 4o Adessyjolped Jo uona1duwod
J93Je syjuow ¢ T-9 Builieys ‘syyuow 9 Alana

abejs Jauue| -

1ybiay Jerusied 03 uoie)al Ul A}D019A bIsH -

ISId 3B SI0AIAINS 1eysaqnd-Liad pue -aid

g1 Buipn)oul ‘salleAo
9y} Buisodxa swn)oA e 03 Adeisyjoipey
syusbe bune)ANy

unys 457 40 sneydasolpAH

(weay Aseundiosipmnwi

Ul 93s 10 }sIbojouldopuUD (d143eIpad) 03 Aj3dalIp

J943J) uoibal dH 9yl UIYIIM IO Jeau Jowny SND V
(wesy

Aseundipsipinw ul 89s 10 3sibojoulsdopus (d143eipad)
0} Aj308.1p Jajal) uoibal 4H ay3 ulyym Jo Jesu Alsbing
(weay Azeundidsipnw ul 99s 10 3s160)ouLID0pUD
(drae1pad) 03 Andauip usyel ‘A9 o€ = 41) 1gL Butpmaul
‘uolbal dH ay3 Buisodxa swn oA e 0} Adessyjoipey

(esnedousw
ainjewsaud pue eayliouswe
‘Ayniay padiedw Buipmpdul)

aunapinb

OHYI paseq-adousping

(ereWay)

AJUB124NSUl UBLIEAO 2iNnjeWald

paysngnd aq o031 ‘aunapinb
OHDI paseq-aousping
(yesyua2) Ayuagnd snoldodald

97



Chapter 5

S3S14 yyeay paiejal-Asupiy 2)6uls 3noge Buiesunoy) -
SAIVSN 40 9SN 8y3 Ul UoIINEd IN0ge uopRedNpy -
:221ApE 13410

sieah

G Alans 1sea) 1e (e1eydsoyd ‘@soon)b) Bulysey auln

pue (ulwnagie ‘eyeydsoyd ‘D) ‘d ‘BN Y ‘eN) Buiysal
poo1q Buipnipul Buisel uoiRouNy 1eINgN} 1eUCIIPPY -
:unejydoques
40 unejdsid ‘epiwesoll Ylm pajeaty SIOAIAINS

sieaA g Alans 1se9) Je ‘uoiended

H492 ‘(eunuidioid ‘Buiuieald) Buiysal auun (suluneald)
Bunsel pooyq Buipmoul Builsa) UodUNy JBINISWOD -
2SI 38 SIOAIAINS Y

N7 ojur Aiyus
1e 92U0 (0D7Q) apIxouow uogied 104 Aydeded Buisniyip
pue Answouids Buipndul ‘s3se) uonduny Aseuowng -

12SH -
AwoydauydsN -
gL Buipn)dul 3oeuy Ateuun
10 Asupy ay)y buisodxa awn)oA e 0} Adelsyjoipey -
uneydogled -
uneldsiy -
splweysoy| -

Asabins opesoy| -
1OSH 2euabony -
191 Buipnpu
‘sbun) ayy Buisodxs swn)oA e 03 Adessyjoipey -
upAwoag -
uejpnsng -
(NNDD) sunsnwo -
(NNDg) sunsnwie) -

(uonounysAp Jeyngny
pue sejniawolb buipnioul)

ABojopoyraw dnnewbeid
swa)gold jeusy

(sisoiqy Aseuouwnnd

JO 2oUapIAG aney Apealie
OYM UIDAWODQ Y3im pajeasy
SJIOAIAINS Ul 2Insodxa uabAxo
ybiy 4ok sisoigy Aseuownd
Pulussiom pue uondUNIsAp
Ateuownd Buipmpoul)

ABojopoyzaw d1ewbeld
swa)qoid Aseuouwnng

(4AJUO suonepuUsWWOIa. BAIRISO)
eiAduanbauy
1eUYM 1k pue pasn 3q PINOYS 1533 dIULT|ISAINS JeYAA

10 AJOISIY B YIIM 10 YHIM P1ESIY SIOAIAINS J8JURD WAV D
&AsH e st oym

140 @dUe)I9AINS
104 UOIIEPUDWIWOIDY
dnmono4aseyued

(PeNURUOD) SuoEPUBWIWOIaY dNMO)104a1e)URd BY} Ul PAPNIDUI S3S) 92UBYIBAINS BUIPN|dUl SUOI3RPUSWIWO0IS]
paseq-aouapine HHO)| pue ABojopoylaw dnewbeld e Ag pado)aAap SUOIRPUSWIWOIS] PAZIUOWIRY JO MIIAIBAQ *Z d1qeL



The PanCareFollowUp Recommendations

“ew.Jou 4o ywi) Jaddn ‘NN ‘Adusioyap suowloy
Bunenwns ploJAyy ‘QHS.L ‘uoielpelll Apog 18303 ‘|gl ‘1192 poolq pal ‘Dgy ‘sbnip Alojeuwlwe)jul-ijue 1eploiais-uou ‘sq|YSN ‘eulpluenbiAzusgopoleisw
‘Og|IA ‘Adusidysp auowloy Buienwils 9)211104/auouioy Buiziuiein) ‘qHS4/H71 ‘dn-mo04 wisl-6uo) ‘N4 17 ‘uoiejuedsuel) )90 wia)s oiyslodojewsay ‘| JSH
‘Aseyinyid-oiweieyyodAy ‘dH snuia O siyizedsy ‘ADH ‘depiaoid aiedynesy ‘dDH ‘sniA g sieday ‘AgH ‘Adusidysp suowloy yimolb ‘qHO Bulissy poojq 3nddo
1823} ‘1 g0 ‘Aldwondiosge Ael-X ABisus-1enp ‘X ‘pINY 1euidsolqalad ‘4D aunapinb aonoeld 1ediund ‘94D {9seasip 3s0Y-snsian-14elb d1uoiyd ‘qHADD
)INPe BUNOA pue JUBISB0PE ‘POOYP)IYD ‘YAYD ‘AdUaIidyap auowloy 21doJ3od13i0d0ualipe ‘QH1 DV ‘SUOIIEpUSWW 029y dNMOo)|04ale)ued 8yl Ul papn)dul a1am
SUOI}EPUBWILIODA) HHD)| (OP 03 30U UOIIEPUSWWI0DAI) Pal pue (Op 03 UOI}RPUSWILIODaI 8}eI9POW) MO))2A ‘(Op 0} UOI}RPUBWILIODaI BU0I}S) UDaIb 8y AJUO 3ey) 910N

(A1obuns
Ja1)e Aj3oalip BunJeys 3sibojoulidopus
Adueubaid Bunnp Ayeoipoliad pue ue Agq dn-mo1)04) AwoyosploiAyyieiol -
Aoueubaid Bundwsiie oy loud 7] § pue HS | 2INSE3N - 1DSH dleusbony -
:wsIp10JAY10dAY 104 3SId 18 SIOAIAINS B)ew s s(Adesayr ogiN TET-1) Addessyy og|InN - - ((wsiprosAyyiadAy
(Adesayy pue wsiploiAyyodAy Buipmpoul)
9be JO SuesA QT < SIOAIAINS uoneige TeT-|) Adesayy aulpololpey -
ul sieaA g-z7 Alana 3sea)je pue abe Jo sieaA QT S 191 Buipn)dul ABojopoyiaw d13ewbeld
SJIOAIAINS Ul JE3A AJaAS —juswainseaw 7] J pue HS | - ‘pue)b proJAyl ayy Buisodxa swnoA e 03 Adessyjoipey - swa)qoJd uonouny ploJAy |
Adelsayjolpel uayje siesh
G Bunueys ‘sieah G-¢ A1ons ‘Aydesbouoselnn ploJAy| -
10 ‘Adelayiolpe.
J91Je S1eaA G Bullleys ‘sieah z-T A1ons ‘uonjedied yosN -
-ySenlepow
2JUE))I9AINS 0M] 9S8Y] JO BUO I0J UOISIIBP paleys e
ayew ‘@pew SI 92Ue]I9AINS 2UBWW 0D 03 UOISIIBP 8yl J|
(Adetauyy oglN TET-I) Adetayy ogIN - aunspInb
SieaA G AJoAs 1sea) 1k ‘9due))I9AINS BLWOUIDIED 191 Buipnul DHD| paseq-a2uspIAg

p10JAY} pajelualallip 104 suonndo buipiebas Buidsuno) - ‘pue)b ploJAyy ayy Buisodxs swn)oA e 03 Adelssyjolpey - Joued ploJAy |

99



Chapter 5

@ Surveillance should be initiated no later than five years after treatment or five years from
diagnosis, depending on the individual healthcare systems, and surveillance should be continued
life-long, unless specified otherwise.

® Due to a lack of benefit or insufficient evidence, certain surveillance strategies were not
recommended or recommendations could not be formulated and were not included in this table.
Appendix A presents the complete recommendations.

¢ For survivors treated with upper abdominal field radiation that can extend above the diaphragm
likely exposing breast tissue at a young age, the surveillance decision should be an individual
one, taking into account additional risk factors (patient age, family history, menopausal status,
other previous cancer treatment) and personal values regarding the potential advantages and
disadvantages of surveillance.

4 Use the following formulas to convert to doxorubicin isotoxic equivalents prior to calculating
total cumulative anthracycline dose. Doxorubicin: multiply total dose x 1; Daunorubicin: multiply
total dose x 0.6 (Feijen, 2019); Epirubicin: multiply total dose x 0.8 (Feijen, 2019); Idarubicin:
multiply total dose x 5 (COG guideline); Mitoxantrone: multiply total dose x 10 (Feijen, 2019).
References: EAM Feijen, WM Leisenring, KL Stratton et al. Derivation of anthracycline and
anthraquinone equivalence ratios to doxorubicin for late-onset cardiotoxicity. JAMA Oncology.
2019;5(6):864-871. EAM Feijen, A Font-Gonzalez, HJH van der Pal et al. Risk and temporal
changes of heart failure among 5-year childhood cancer survivors: a DCOG-LATER study.J Am
Heart Assoc. 2019;8(1):e009122.

¢ Timing of initiation and frequency should be based on the intensity of treatment exposure,
family history, presence of co-morbid conditions associated with disease risk or by general risk
management guidelines.

fIf amenorrhea, measure FSH and estradiol randomly; if oligomenorrhea, measure during early
follicular phase (day 2-5).

9 This assessment should be performed after ending oral contraceptive pill/sex steroid replacement
therapy use, if applicable, ideally after two months discontinuation.

" The decision to commence surveillance and which modality to use should be made by the HCP
in consultation with the survivor after careful consideration of the advantages and disadvantages
of differentiated thyroid carcinoma surveillance in the context of the survivor’s individual
preferences, practice setting, the HCP’s experience and expertise of local diagnosticians
(radiology). HCPs should be aware that both diagnostic tests have advantages and disadvantages
and can identify benign as well as malignant nodules resulting in need for invasive procedures.
Ultrasound, fine needle aspiration and/or biopsy should be performed in centers where there
is experience in assessment of thyroid cancers so that appropriate interpretation of radiographic
features and clinical risk factors can minimize the number of unnecessary invasive and additional
diagnostic procedures. When ultrasound is used for surveillance, the cervical lymph node stations
should always be visualized.

I Risk of hypothyroidism for all mentioned exposures. Risk of hyperthyroidism after radiotherapy
to a volume exposing the thyroid gland, including TBI, or allogeneic HSCT.

“ MIBG used for diagnostic purposes (e.g. MIBG scanning) does not put patients at risk for
hypothyroidism if adequate preventive measures were used.
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DISCUSSION

Harmonized long-term follow-up recommendations are urgently needed to guide
optimal care for survivors of CAYA cancer. Despite ongoing international evidence-
based efforts, many relevant issues are not yet addressed by an integrated approach.
The recommendations developed within the PanCareFollowUp project address this gap
through the first Europe-wide effort to provide unified recommendations in anticipation
of evidence-based guidelines. They represent a unique agreement across European LTFU
expert groups. Moreover, these recommendations have been co-developed with CAYA
cancer survivor representatives from start to finish to ensure a survivor-centered approach
in the recommended strategies.

The PanCareFollowUp Recommendations guide healthcare providers in providing
education or surveillance to allow early detection of, and timely intervention for, adverse
health effects. Importantly, they are central to the guideline-based PanCareFollowUp
Care Intervention which aims to implement person-centered survivorship care across
Europe. Aside from surveillance, these PanCareFollowUp Recommendations emphasize
the importance of awareness and survivor education. Knowledge about their treatment
history and related risks may empower survivors to adopt a lifestyle that reduces the risk
of chronic health conditions (28). Within the PanCareFollowUp Care Intervention, the
survivor-specific recommendations are translated to plain, understandable language in
their individual Survivorship Care Plans. Survivors can share this information with their
healthcare provider, if desired, and consult it at a time of their own convenience.

Our pragmatic methodology does not provide the power needed to draw definitive
conclusions about optimum LTFU care. Ongoing and upcoming evidence-based
guidelines, as well as innovative research, are awaited to provide more informed insights
into the best strategies of surveillance. Another limitation of any CPG is that they can
be quickly outdated with emerging evidence. Therefore, the development of a living
guideline tool that enables real-time updating of recommendations based on new
evidence is included in the PanCareFollowUp project, facilitated by a platform which will
be constructed to continuously search for newly published studies. IGHG topic working
groups will be regularly updated with the search results. As such, they can efficiently
review new findings and decide whether adaptation of the existing recommendations
is required.

Considering the fact that two-thirds of European CAYA cancer survivors currently do
not have access to LTFU care (3), these recommendations already require a substantial
investment of logistics and resources and may be expected to have an impressive impact
on survivor's health and well-being. CPGs alone are not enough to change healthcare —
they need to be implemented and consistently used. The PanCareFollowUp Care Study
will provide deeper insight into the barriers and facilitators of guideline-based person-
centered survivorship care in different European countries. This will include the evaluation
of the digital Survivorship Passport tool to facilitate the process of creating a personal
care plan and sharing it with a survivor’s healthcare provider (29). Experience with these
PanCareFollowUp Recommendations in the Care Study will elucidate both effectiveness
and feasibility of screening as well as potential areas of improvement.
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In conclusion, the PanCareFollowUp Recommendations for LTFU care fill an
important gap of current European survivorship care. Through a highly collaborative
effort involving 41 late effects specialists, researchers, and survivor representatives a
total of 25 harmonized recommendations were developed, with a large emphasis on
awareness among survivors and healthcare providers, in addition to surveillance tests
in those at risk. Early recognition of late effects as well as effective surveillance and
treatment strategies will help alleviate the burden on survivors and their families as
well as their healthcare and societal resources. By providing suitable, comprehensive
and easily accessible information, survivors are supported and empowered in the self-
management of their health and care. Whilst awaiting the development of internationally
harmonized evidence-based CPGs, these recommendations can bridge the gap and
improve survivorship care for issues relevant to survivor's health and well-being.

SUPPLEMENTARY MATERIAL
Appendix A is available online (https://doi.org/10.1016/j.ejca.2021.06.004).
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ABSTRACT

Introduction Long-term survival after childhood cancer often comes at the expense
of late, adverse health conditions. However, survivorship care is often not available for
adult survivors in Europe. The PanCareFollowUp Consortium therefore developed the
PanCareFollowUp Care Intervention, an innovative person-centered survivorship care
model based on experiences in the Netherlands. This paper describes the protocol of the
prospective cohort study (Care Study) to evaluate the feasibility and the health economic,
clinical and patient-reported outcomes of implementing PanCareFollowUp Care as usual
care in four European countries.

Methods and analysis In this prospective, longitudinal cohort study with at least six
months of follow-up, 800 childhood cancer survivors will receive the PanCareFollowUp
Care Intervention across four study sites in Belgium, the Czech Republic, Italy and Sweden,
representing different healthcare systems. The PanCareFollowUp Care Intervention
will be evaluated according to the Reach, Effectiveness, Adoption, Implementation and
Maintenance framework. Clinical and research data are collected through questionnaires,
a clinic visit for multiple medical assessments, and a follow-up call. The primary outcome
is empowerment, assessed with the Health Education Impact Questionnaire. A central
data center will perform quality checks, data cleaning, and data validation, and provide
support in data analysis. Multilevel models will be used for repeated outcome measures,
with subgroup analysis, for example by center, attained age, sex or diagnosis.

Ethics and dissemination This study will be conducted in accordance with the guidelines
of Good Clinical Practice and the Declaration of Helsinki. The study protocol has been
reviewed and approved by all relevant ethics committees. The evidence and insights
gained by this study will be summarized in a Replication Manual, also including the
tools required to implement the PanCareFollowUp Care Intervention in other countries.
This Replication Manual will become freely available through PanCare and will be
disseminated through policy and press releases.

Trial registration NLL8918, registered at the Netherlands Trial Register at 24 September
2020, https://www.trialregister.nl/trial/8918.
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INTRODUCTION

Over the last decades, five-year survival rates of childhood cancer in Europe have
increased substantially, from 30% in the 1970s to 80% in the early 2000s (1). Today,
the European population of childhood cancer survivors, estimated at minimally 300,000,
is rising by about 12,000 per year (2). Yet, many survivors not only experience the burden
of previous cancer diagnosis, but also face treatment-related late effects (3, 4). These
may become apparent years or even decades after finishing therapy (5) and might have a
significant adverse impact on quality of life (6, 7). Moreover, the transition from pediatric
to adult healthcare settings often lacks continuity. As a result, many adults who survived
childhood cancer have increased healthcare use and experience problems in participation,
which generate a substantial burden for survivors and societies in general (8-10). Early
detection of new health conditions is essential as it could prevent further harm (11).
This requires lifelong survivorship care with frequent adaptations of the follow-up plan.

Currently, only one-third of European pediatric oncology clinics provide survivorship
care to adult survivors of childhood cancer (12). In 2006, an international group of
pediatric oncologists, psychologists, nurses, epidemiologists, survivors and their parents
agreed in the Erice statement that has recently been updated and reconfirmed (13, 14)
that follow-up care should be available and accessible for all survivors throughout their
lifespan.

In the past decade, international evidence-based clinical practice guidelines have
been developed to support early detection and treatment of (a)symptomatic late effects,
including those developed by the International Late Effects of Childhood Cancer Guideline
Harmonization Group (IGHG), sometimes in collaboration with the PanCareSurFup
project (15-23). A European models of care guideline is published and guidelines for the
transition from childhood to adult healthcare settings and health promotion are currently
being developed (24, 25). Yet, implementation lags behind. Recently, a person-centered
approach for survivorship care for adult survivors has been implemented in Nijmegen, the
Netherlands (26). All Dutch survivors of childhood cancer are invited for follow-up care
in which multidisciplinary teams deliver person-centered care based on contemporary
surveillance guidelines (27). The first positive effects of this person-centered approach
have been reported (24, 26). The next step is to validate this person-centered approach
for survivorship care in other countries.

The PanCareFollowUp Consortium, established in 2018, is a unique multidisciplinary
European collaboration between 14 project partners from ten European countries,
including survivors (www.pancarefollowup.eu) (28). The aim of the consortium is
to improve the quality of life for survivors of childhood, adolescent and young adult
cancer by bringing evidence-based, person-centered care to clinical practice. The
PanCareFollowUp Consortium has developed two interventions: 1) a person-centered
and guideline-based model of survivorship care (PanCareFollowUp Care Intervention)
(see Box 1) (29) and 2) an eHealth lifestyle coaching model (PanCareFollowUp Lifestyle
Intervention). The protocol of the first intervention is described in this paper (version 3,
January 215t, 2021), the protocol of the second one will be described separately. Both
will be evaluated within the PanCareFollowUp project. The consortium published a
Care Intervention Manual that contains instructions and tools required for implementing
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the PanCareFollowUp Care Intervention. At the project end, Replication Manuals that
contain the instructions and tools required for implementation of the PanCareFollowUp
Interventions will be freely distributed.

The overall aim of the PanCareFollowUp Care Study is to evaluate the feasibility,
effectiveness and costs of implementing PanCareFollowUp Care as usual care for adult
survivors of childhood cancer in four study sites in four European countries. Four objectives
have been formulated: 1) To what extent is implementing PanCareFollowUp Care in the
participating study sites feasible?; 2) What are the patient-reported experiences and
outcomes, including survivor empowerment, of PanCareFollowUp Care and how do
they change?; 3) What is the number and nature of pre-existing and new clinical events
detected by PanCareFollowUp Care among participating survivors?; and 4) What are the
short-term (six months) and projected long-term costs per unit change of empowerment
and other outcomes after implementing PanCareFollowUp Care from the perspective of
survivors and healthcare providers (HCPs)?

METHODS AND ANALYSIS

Study population, setting and recruitment

Survivors fulfil the inclusion criteria if they are or have been: diagnosed with cancer
before the age of 19 years; treated or registered at one of the four study sites; treated
with chemotherapy and/or radiation therapy for childhood cancer with or without surgery;
at least five years from primary cancer diagnosis; at least one year off treatment (also
applying to treatment of subsequent benign or malignant neoplasms or relapse of the
primary cancer); and currently at least 16 years of age.

Exclusion criteria consist of: being unable to complete the study questionnaires
because of severe neurocognitive sequelae or insufficient understanding of the language
used (even with help from another person); or having previously received complete
follow-up care that is similar to the care as described in the PanCareFollowUp Care
Intervention Manual (Box 1).

This international prospective cohort study will be conducted at four study sites
located in four European countries: Belgium, Czech Republic, Italy, and Sweden. All sites
currently provide long-term follow-up care, either within a pediatric (Belgium, Italy) or
adult (Czech Republic, Sweden) oncology center, using a set of (inter)national guidelines
and protocols. Each study site aims to include 200 survivors who complete the study.
With an estimated non-response and early drop-out (informed consent signed, but
no actual participation in the study) of 40-50% based on previous experience and an
estimated late drop-out (at any point after completing the T1 questionnaire) of 5-10%
during the study, approximately 350 to 400 survivors will therefore be invited at each
site. To assess the feasibility of this recruitment strategy, each center screened their
respective registries and estimated a total of 5,944 eligible survivors.
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Box 1. The PanCareFollowUp Care Intervention

The PanCareFollowUp Care Intervention is based on a person-centred care model (reference
26) that aims to meet the physical, psychological and social needs of (adult) survivors

of childhood cancer through shared decision-making about prevention, surveillance and
treatment options. The Care Intervention consists of three steps:

A. Preparation of the clinic visit by both the survivor and the health care provider (HCP).
The survivor provides information about their health, wellbeing, needs and preferences by
completing the PanCareFollowUp Survivor Questionnaire. The HCP prepares a Treatment
Summary describing the childhood cancer treatment that the survivor has received,
reviews the relevant surveillance recommendations and the PanCareFollowUp Survivor
Questionnaire provided by the survivor, and thereupon prepares the Standard Survivorship
Care Plan.

B. Clinic visit including tailored follow-up care. After obtaining a medical history and
performing a physical examination, the survivor and HCP jointly discuss the results of the
Survivor Questionnaire, and the Standard Survivorship Care Plan. Together, they agree
on a plan for diagnostic tests and potential referral if needed, based on surveillance
guidelines or clinical indication. Based on these shared decisions, as well as potential
test results, the HCP creates a Draft Individualized Survivorship Care Plan and provides
tailored health education.

C. Follow-up call. The survivor and HCP discuss the test results and the preferred model of
care for future follow-up care. The results of these shared decisions are incorporated in the
final Individualized Survivorship Care Plan, that the survivor may share with other HCPs.

The PanCareFollowUp Care Intervention ends after co-creation and delivery of the
Individualized Survivorship Care Plan. Survivors will thereafter remain under surveillance
either at or under the guidance of their clinic, frequently adjusting their Individualized
Survivorship Care Plan when needed.

Each study site developed a recruitment strategy within the prerequisites of this
study that fits best within their own logistics (Appendix A). Selected survivors will be
invited by an invitation letter, an invitation e-mail or by phone (depending on the usual
procedure at each study site), and receive an information sheet, including contact details
for additional information and an informed consent form. Reasons for non-participation
can be provided. One option of the pre-set reasons is ‘not participating because the
questionnaires are being provided via internet’. In this case, the study site may decide to
offer the option for paper questionnaires. Survivors who give informed consent but do not
respond to the first questionnaire, even after reminders, are considered early drop-outs
and will be excluded from the study, as essential data about these survivors will not be
available. The first participant was enrolled in February 2021, and at 1 March 2022 456
participants were enrolled and completed the clinic visit. The estimated last inclusion is
on 30 September 2022, with last data collection on 31 May 2023.
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Outcomes that are specific for males or females are indicated as such between brackets. For the

clinical outcomes, itis indicated whether they are assessed through a diagnostic test according to

the guidelines (d), Survivor Questionnaire (q), or both (d+q). Other clinical outcomes are assessed

through medical history and/or physical examination. BPI, Brief Pain Inventory; BSI-18, Brief

Symptom Inventory-18; CD-RISC 25. Connor-Davidson Resilience Scale (25 items); ET, Emotion

Thermometer; HCP, healthcare provider; heiQ, health education impact questionnaire; HRQoL,

health-related quality of life; ICECAP-A, ICEpop CAPability measure for Adults; LH/FSH, luteinizing

hormone/follicle-stimulating hormone; PROMIS, Patient-Reported Outcomes Measurement

Information System; PCL-5, PTSD Checklist for DSM-5; QolL, quality of life; Satisfaction Qx,

Satisfaction questionnaire by Blaauwbroek et al.; SCP, Survivorship Care Plan; SDM-Q-9, 9-item

shared decision-making questionnaire (patient perspective); SF-36, Short Form-36 (36 items,

version 1); SQx, Survivor Questionnaire (part of the PanCareFollowUp Care Intervention); TSH,

thyroid-stimulating hormone; SDM-Q-Doc, 9-item Shared Decision-Making Questionnaire (HCP

perspective).

@ References 31 and 35.

> Blaauwbroek R et al. Shared care by pediatric oncologists and family doctors for long-term
follow-up of adult childhood cancer survivors: a pilot study. Lancet Oncology. 2008;9(3):232-238.

¢ Kriston L et al. The 9-item Shared Decision Making Questionnaire (SDM-Q-9). Development and
psychometric properties in a primary care sample. Patient Educ Couns. 2010;80(1):94-9;
Rodenburg-Vandenbussche S et al. Dutch translation and psychometric testing of the 9-item
shared decision making questionnaire (SDM-Q-9) and shared decision making questionnaire-
physician version (SDM-Q-Doc) in primary and secondary care. PLoS One. 2015;10(7): e0132158.

4 Connor KM et al. Development of a new resilience scale: the Connor-Davidson Resilience Scale
(CD-RISC). Depress Anxiety. 2003;18(2):76-82.

¢ EQ-5D-5L: Herdman M et al. Development and preliminary testing of the new five-level version
of EQ-5D (EQ-5D-5L). Qual Life Res. 2011;20(10):1727-36; SF-36: Ware JE et al. Overview of
the SF-36 Health Survey and the International Quality of Life Assessment (IQOLA) project. )
Clin Epidemiol. 1998;51(11):903-12; ICECAP-A: Al-Janabi H et al. Development of a self-report
measure of capability wellbeing for adults: the ICECAP-A. Qual Life Res. 2012;21(1):167-76.

f Derogatis LR. BSI 18 - Brief Symptom Inventory 18 - administration, scoring, and procedures
manual. 2000: NCS Pearson Inc.

¢ Blevins CA et al. The posttraumatic stress disorder checklist for DSM-5 (PCL-5): development
and initial psychometric evaluation. J Trauma Stress. 2015;28(6):489-98.

" Mitchell AJ et al. Can the Distress Thermometer be improved by additional mood domains?
Psychooncology, 2010;19(2):125-40.
Reference 22.

7 Bingham CO et al. PROMIS Fatigue short forms are reliable and valid in adults with rheumatoid
arthritis. J Patient Rep Outcomes. 2019;3(1):14.

© Cleeland CS et al. Pain assessment: global use of the Brief Pain Inventory. Ann Acad Med
Singapore. 1994;23(2):129-38.
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Participating survivors can withdraw from the study at any time if they wish. They are
not obliged to provide a reason for withdrawal, although it will be asked and recorded
if available. To assess representativeness of the final study sample, the four centers
will provide aggregated data about their total eligible population of survivors including
population distributions of gender, current age, age at diagnosis, type of cancer and
distance to the late effects clinic. This will be compared to the distributions among the
included survivors per clinic.

During recruitment and data collection, careful monitoring of enrolment, (non-)
response, reasons for non-response and early and late drop-out will be performed by
the four study sites in close collaboration with the central data center at the Danish
Cancer Society Research Center.

Intervention

Survivors of childhood cancer who receive PanCareFollowUp Care (i.e., care in accordance
with the PanCareFollowUp Care Intervention Manual and as outlined in Box 1) will be
followed up until six months after the clinic visit. The implementation of person-centered
care in this project is facilitated by a narrated Powerpoint and an on-site workshop for all
HCPs involved in the study. An add-on study investigating the feasibility of delivering
PanCareFollowUp Care using the digital Survivorship Passport (SurPass) tool (30) will
be conducted at the Italian clinic, where SurPass is already implemented.

Primary and secondary outcomes

This study uses a variety of outcomes to answer the four research objectives (Figure 1).
These are measured from time point 1 (T1) before the clinic visit until T5 at six months

after the clinic visit (Figure 2). Outcomes are provided by survivors and HCPs through

questionnaires, a clinic visit and diagnostic tests.

1) To what extent is implementing PanCareFollowUp Care in the participating
study sites feasible?

Feasibility of implementation is of major importance to ensure sustainability of the
PanCareFollowUp Care Intervention. Therefore, feasibility indicators measured
by questionnaires among survivors and HCPs as well as an evaluation of barriers
and facilitators are included to inform about the experiences of implementing
PanCareFollowUp Care (Figure 2). Items include, among others, drop-outs at different
time-points, use of and experiences with the Survivorship Care Plan, and shared decision-
making (Figure 1).

2) What are the experiences and outcomes as reported by participating
survivors receiving PanCareFollowUp Care?

The primary outcome for this study is empowerment measured by the Health Education
Impact Questionnaire (heiQ) (31). Empowerment has been defined by the EU Joint
Action on Patient Safety and Quality of Care as a “multidimensional process that helps
people gain control over their own lives and increase their capacity to act on issues that
they themselves define as important”, a definition adapted from Lutrell et al. (32, 33).
Empowerment has been selected as the primary outcome because childhood cancer
survivors encounter several transition moments starting from diagnosis, after which a
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greater responsibility for their own health and care is required. It is essential that survivors
receive the support they need to manage and advocate for their needs. Moreover,
empowerment is important to manage future health problems. We have included six of
the eight scales of the heiQ relevant to cancer survivors in our study (social integration
and support, health services navigation, constructive attitudes and approaches, skill and
technique acquisition, emotional distress, an self-Monitoring and insight). The heiQ has
previously been used in cancer patient and survivor populations (34-36). It allows to
calculate a mean for each scale indicating higher or lower empowerment in the respective
domain within a participant compared to the baseline assessment.

Secondary outcomes consist of a variety of patient-reported experiences and
outcomes (PREMs and PROMs), such as satisfaction and quality of life (Figure 1).

3) What is the number and nature of pre-existing and new clinical events
detected by PanCareFollowUp Care among participating survivors?

Clinical outcomes are outcomes of symptoms and diseases and have been defined based
on published or almost published guidelines of the IGHG and the PanCareFollowUp
Recommendations. A total of 116 clinical outcomes were defined, which reflects the
wide range of late effects that survivors may encounter affecting both physical health
and psychosocial well-being (Figure 1). Clinical outcomes including medical history, are
collected through survivor self-report in the Survivor Questionnaire (with verification
at the clinic visit), physician-report in the Treatment Summary, after the clinic visit and
after potential diagnostic tests (Figure 2). The number and range of pre-existing and
newly detected health problems (symptomatic and asymptomatic) per survivor will be
described, including the results of clinical examinations (e.g., echocardiogram or blood
tests).

4) What are the short-term (six months) and projected long-term costs

per unit change of empowerment and other outcomes after implementing
PanCareFollowUp Care from the perspective of survivors and HCPs?

The costs associated with implementing the care model will be determined by using
health economic outcomes (Figure 1). These reflect the time, time off work and monetary
investments made by the survivor, accompanying relatives or friends, the HCP and other
staff in relation to the clinic visit while receiving or providing PanCareFollowUp Care,
and are collected using questionnaires (Figure 2). We do not take costs outside the clinic
visit into account, that is, costs related to possible primary care physician visits, mental
health services or referrals to other specialists outside the clinical setting. Costs related
to the clinic visit, as associated with PanCareFollowUp Care, are compared to potential
benefits measured in terms of PREMs and PROMs.

An overall evaluation of implementing the PanCareFollowUp Care Intervention will
be performed throughout the project according to the Reach, Effectiveness, Adoption,
Implementation and Maintenance framework to assess the impact (www.re-aim.org)
(37) (Table 1).
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Inclusion of an eligible survivor

<

T1: 2 to 8 weeks before clinic visit

Survivor HCP
Survivor Questionnaire and T1 questionnaire Treatment Summary
Clinical outcomes, PREMS, PROMS Clinical outcomes

l 2-8 weeks after inclusion

T2: at clinic visit

HCP
Survivor Clinic visit and T2 questionnaire
No further actions required Clinical, feasibility and health economic
outcomes

l 2-6 weeks after clinic visit

T3: during follow-up call

HCP
Survivor diagnostic tests and T3 questionnaire
No further actions required Clinical, feasibility and health economic
outcomes

l 1 week after follow-up call

T4: 1 week after follow-up call

Survivor
T4 questionnaire HCP
Feasibility and health economic outcomes, No further actions required

PREMS, PROMS

6 months after clinic visit

v

T5: 6 months after clinic visit

Feasibility and health economic outcomes,

Survivor

. . HCP
T5 questionnaire

T5 questionnaire

PREMS, PROMS Feasibility and health economic outcomes

Figure 2. Flowchart of data collection after inclusion of an eligible survivor

The boxes describe for each time point the timing of data collection, the person providing data
(survivor, HCP or both), the data collection instruments (Survivor Questionnaire, Treatment
Summary or T1-T5 study questionnaire), and the types of outcomes collected. Depicted in blue
are data collected for care, and in purple for research purposes. HCP, healthcare provider; PREMs,
patient-reported experience measures; PROMs, patient-reported outcome measures; T1, time point
1; T2, time point 2; T3, time point 3; T4, time point 4; T5, time point 5.
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Table 1. RE-AIM framework applied to the PanCareFollowUp Care Intervention

Components Related outcomes/actions in the Care Study

Reach No. and proportion of participants vs. non-responders
Representativeness of participating survivors? (comparison of distribution:
gender, current age, age at diagnosis and type of cancer)

Reasons for (non-)participation

Effectiveness/ Main outcome empowerment?
efficacy Patient-reported outcome and experience measures, and clinical, feasibility
and health economic outcomes?®

Adoption® Multidisciplinarity of HCPs involved
Recruitment rate
Barriers and facilitators for recruitment

Implementation®  Use of SCP and reasons for non-use
Adaptations made to the PanCareFollowUp Care Intervention or
implementation strategy
Time and costs of PanCareFollowUp Care for survivors and HCPs
Barriers and facilitators for implementation

Maintenance Replication Manual including updated implementation and recruitment
strategy, publicly available for current and new centers
Overview of requirements for study sites to make the PanCareFollowUp
Care Intervention routine care

HCPs, healthcare providers; SCP, Survivorship Care Plan. ® Comparisons will be made according
to subgroups of gender, current age, age at diagnosis and type of cancer. ® This information will be
collected at each study site separately.

Patient and public involvement

Survivor representatives from Childhood Cancer International-Europe are included in
the project as members of the PanCareFollowUp Consortium (28). They are involved
throughout the project and reach out to their respective national and international
networks when needed. Survivors were involved in setting the research agenda by
writing the grant application and the study protocol, developing and reviewing the
PanCareFollowUp Care Intervention materials, evaluating the study questionnaires,
monitoring the progress of the PanCareFollowUp Care Study, and creating awareness
on social media (29). They helped consider ways to mitigate the burden of completing the
study questionnaires or remembering the childhood cancer history for participants. After
the end of data collection, survivor representatives will be involved in the interpretation
of the study results and dissemination to participants, survivor networks and the general
public.

Power calculation

We aim to include 200 participants at each of the four study sites (total n =800). The
primary outcome measure is change in empowerment between T1 and T5 as measured
by the heiQ (34). We use six constructs (cancer version including five constructs plus
one additional construct, namely self-monitoring and insight) with mean scores ranging
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from 2.9 (standard deviation (SD): 0.64) to 3.2 (SD: 0.48). Taking the construct with the
largest SD (thus needing the highest number of participants to demonstrate a statistically
significant change), limiting it to a single study site, with a 2-sided o of 0.05 and a power
of 80%, we will need 200 participants per center to identify an effect size of 0.2 given a
mean score of 2.9 (SD: 0.64). That is enough power to demonstrate a small to medium
effect. The actual power is larger since we ignored measuring empowerment repeatedly
and using constructs with smaller SDs.

Data collection

Data will be collected from participating survivors as well as from their HCPs at five time
points (T1-T5) during a follow-up period of six to eight months (Figure 2). We will use
data collected in the context of care delivery, and combine them with additional data
collected specifically for research purposes. For the latter, there are three data collection
moments for survivors and four for HCPs. These time points are linked to the structure of
the PanCareFollowUp Care Intervention, which consists of three steps: 1) Preparation of
the clinic visit by survivor and HCP (corresponding with T1), 2) Clinic visit (corresponding
with T2), and 3) Follow-up call (two to four weeks after T2, corresponding with T3).
Thereafter, there is data collection at 1 week after the follow-up call (T4) and 6 months
after the clinic visit (T5).

The main data collection instruments consist of the PanCareFollowUp Survivor
Questionnaire (care), the Treatment Summary (care), medical history, physical
examinations and diagnostic tests during and after the clinic visit (care), and additional
online study questionnaires for survivors and HCPs (research). The Survivor Questionnaire
and Treatment Summary are available through open access (29). The English versions of
the study questionnaires for survivors have been pretested by three survivors, whereas
the English questionnaires for HCPs have been pretested with at least two HCPs in
each center before the start of the data collection. The questionnaires for survivors have
subsequently been translated to the local languages of the study sites, that is, Czech,
Dutch, Italian and Swedish.

Statistical analysis
For analyzing outcomes measured multiple times, like the primary outcome, we will
use multilevel models for repeated measures applying a fixed effect to control for
study site. Next, we will perform subgroup analyses for relevant groups by including
interaction terms. These subgroups will be identified based on the literature combined
with knowledge from professionals. The final selection will be determined during the
study. However, possible subgroups may be distinguished according to study site, sex,
time since cancer diagnosis, treatment type, or distance to late effects clinic. The models
will be adjusted for confounders, which will be identified during the study based on the
literature and expert opinion. Clinical findings will be described at each time point, like the
number of prevalent conditions as well as new diseases detected, diagnoses of subclinical
diseases, relapse of the original tumor, late effects and diagnostic measurements. The
results will be adjusted for multiple testing.

For the health economic evaluation, we will calculate the costs associated with the
implementation of the PanCareFollowUp Care Intervention in order to achieve change in
different outcomes. The analysis of costs and benefits will be based on within-subject
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changes until six months of follow-up, and on model-based evaluations for longer-
term predictions. The estimated benefits of the intervention are measured in terms of
empowerment (heiQ) and quality of life (Short-Form 36, EQ-5D-5L, ICEpop CAPability
measure for Adults). Costs include resources incurred at the level of the hospital and
the survivor. At the hospital level, we measure the time of physicians and other hospital
staff for tasks related to the clinic visit and the follow-up call, costs for diagnostic and
screening tests and other consumables for the clinic visit. At the survivor level, we
measure the time investment and travel costs of survivors and relatives or friends, and
loss of productive time at the workplace or in education. These costs are investigated
separately on each level, hospital and survivor, as well as on an aggregated level.

The calculation of cost per unit change of outcomes needs to be interpreted in light
of the relatively short follow-up period of six months within the study. This implies
that the cost evaluation mainly focuses on short-run effects, while longer-run effects
of PanCareFollowUp Care on outcomes such as survival cannot be measured within
the study. Moreover, effects on other outcomes such as quality of life may be small. In
order to provide information about the potential medium- to long-run effects, we will
complement our analysis with a model-based economic evaluation approach using data
from this study and information from the literature on longer-term effects of follow-up
interventions and patient pathways, as well as related cost estimations. This will allow
us to gain a more comprehensive picture on the costs associated with the implementation
of PanCareFollowUp Care.

Handling missing data

Automated reminders and phone calls by the clinics are used to ensure that all patients
and HCPs complete all questionnaires to minimize the number of missing data. In case
of missing data for certain PROMs and PREMs, we will replace missing values with the
mean of the remaining items of the scale as recommended by the manuals. In case of
other missing data, we will perform sensitivity analyses, that is, perform the analyses
with the complete cases and repeat the analyses with imputed values.

Data management

A cloud-based Electronic Data Capture (EDC) platform has been developed by the Danish
Cancer Society using Castor EDC (www.castoredc.com). This platform can be accessed
by each of the four study sites for data entry. Castor EDC is compliant with all the
important regulations regarding research: GDPR, ISO 27001 and ISO 9001 with servers
located in the Netherlands including several measures to ensure security, adequacy and
veracity of the collected data: regular back-ups (four times per day); personal accounts
with individual user rights; audit, data and edit trail of all entered and changed data; and
real-time edit checks to identify discrepancies in entered data.

Participating survivors complete their questionnaires directly in Castor EDC through a
personalized link they receive by email. Clinical data will be provided by HCPs or retrieved
from survivors’ medical records and entered into Castor EDC by local data managers
according to a data entry instruction manual. All personal and sensitive data collected
in the PanCareFollowUp project will be pseudonymized.

After the end of the data collection period, data will be exported from Castor to
servers at the Danish Cancer Society. Experienced data managers will perform quality
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checks, data cleaning, and validation of data collected at the four sites and will set up
data for the respective statistical analyses as subsets of the main database, governed by
Data Transfer Agreements. The investigators will properly address all the ethical, legal,
and safety aspects of the study and comply fully with EU Regulation 2016/679 on the
protection of natural persons with regard to the processing of personal data and on the
free movement of such data, and repealing Directive 95/46/EC (General Data Protection
Regulation or GDPR).

ETHICS AND DISSEMINATION

This study will be conducted in accordance with the guidelines of Good Clinical
Practice by the International Council for Harmonisation of Technical Requirements for
Pharmaceuticals for Human Use and the Declaration of Helsinki, written to protect those
involved in clinical studies. The study protocol has been reviewed and approved by all
relevant ethics committees: Brno, Ethics Committee of St. Anne’s University Hospital
(13 August 2019); Leuven, Ethics Committee Research University Hospitals Leuven (16
December 2020); Stockholm, Ethics Review Authority Stockholm (26 October 2020);
and Genoa, N. Liguria Regional Ethics Committee (13 July 2020).

Written informed consent will be obtained from all study participants before
enrolment and data collection. An independent ethics advisor from Denmark is available
to provide feedback and advice on ethics issues that may arise. An external study steering
committee has been appointed to act as an advisory capacity with study oversight and
external advice. The committee includes a survivor representative, a clinical oncologist,
a late effects specialist, an ethicist and a statistician.

Incidental findings based on participants’ completion of the questionnaires are
unlikely given the nature of the questions, except for one question of the Brief Symptom
Inventory-18 on suicidal thoughts. The central data center and the four study sites will
regularly check for any positive answers on this specific question, and inform the HCP
as soon as possible, but within a maximum of two weeks. Worrisome answers at the
pre-visit questionnaire will be discussed at the clinic visit. In the post-visit questionnaires,
the survivor is informed that he or she can contact their general physician or late effects
clinic in case of worrisome symptoms or complaints.

After the project, a Replication Manual will be developed for anyone interested in
implementing the PanCareFollowUp Care for adult survivors of childhood cancer. It will
include an updated Intervention Manual based on the Care Study results and additional
focus groups with project stakeholders after the study closes. The Replication Manual will
include all materials required for implementation in different languages and will become
freely available through PanCare. PanCareFollowUp is aligned with EC Open Science
Initiative, providing open access to all publications, and participates in the H2020 Open
Research Data Pilot. The PanCareFollowUp Consortium will ensure that the collected
data is findable, accessible, interoperable and reusable. A dissemination plan including
policy and press releases has been created warranting publications and lay language
summaries on the different outcomes collected, to be distributed through the networks
of PanCare and several (inter)national childhood cancer organizations. In addition, results
will be published in peer-reviewed journals and presented on the project website.
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APPENDIX A. RECRUITMENT STRATEGY OF EACH STUDY SITE

Sweden starts with inviting a random sample, prioritizing survivors who are lost to
follow-up or have not visited the study site in the past five years, and might invite
survivors who received care more recently depending on the recruitment rate among
the initial population.

Italy starts with inviting survivors who already have a scheduled appointment at their
clinic, but who did not already receive the Survivorship Passport, and are resident in the
Liguria region. They will invite 350 to 400 survivors to be able to include 200 survivors.
They will subsequently recruit scheduled survivors resident in other regions, and if the
number is still insufficient, they will actively invite other survivors to the clinic.

The Czech Republic starts with selecting a random sample of 250 survivors from
the clinic’s database whom they will gradually invite over the recruitment period. If more
survivors need to be invited to reach the inclusion aim within the recruitment period, they
will invite survivors who have a scheduled appointment at their clinic and who meet the
study inclusion criteria.

Belgium starts to invite, in alphabetical order, the survivors of 18 years and older
with a primary cancer diagnosis with a date of diagnosis in or before 1990, regardless
of whether or not they already received some long-term follow-up. Simultaneously, 20
survivors who were scheduled for a clinic visit in March and April 2021 have also been
invited to participate in this study. In the second wave, they will invite the survivors with
a diagnosis in 1990-2000 in alphabetic order. And, if needed, the survivors diagnosed
in 2001-2020, again in alphabetic order.
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ABSTRACT

Background Treatment for childhood cancer may increase the risk of long-term pulmonary
complications, including lung fibrosis, radiation-induced lung injury, respiratory infections,
and pulmonary dysfunction. Pulmonary surveillance is recommended after established
pulmonary toxic exposures, including bleomycin, busulfan, carmustine (BCNU), lomustine
(CCNU), radiotherapy to a field exposing the lungs, and pulmonary surgery. However,
the role of cyclophosphamide as a pulmonary toxic agent is debated.

Aim To establish whether cyclophosphamide is associated with late pulmonary
dysfunction among survivors of childhood cancer.

Methods In this Dutch Childhood Cancer Survivor Study (DCCSS)-LATER 2 PULM sub-
study, we included 828 survivors with a median follow-up of 26.6 years, treated with
cyclophosphamide and/or established pulmonary toxic treatment, or neither. Pulmonary
function tests were used to measure the primary outcomes of diffusion impairment
(diffusing capacity for carbon monoxide (DLCO) z-score), restriction (total lung capacity
(TLC) z-score), and obstruction (forced expiratory volume in the first second/forced vital
capacity (FEV1/FVC) z-score. Secondary outcomes comprised chronic cough, recurrent
respiratory tract infections, shortness of breath, and supplemental oxygen need.

Results Diffusion and restrictive abnormalities were highly prevalent among those
treated with pulmonary toxic treatment, with cyclophosphamide (41.0 and 50.4%,
respectively) and without (34.3 and 41.9%, respectively). In multivariable logistic and
linear regression analyses, cyclophosphamide did not have a clinically relevant effect
on any of the primary or secondary outcomes. There was also no significant interaction
between cyclophosphamide and established pulmonary toxic treatment.

Conclusions This study suggests that cyclophosphamide is not associated with clinically
relevant pulmonary dysfunction in long-term childhood cancer survivors.



The DCCSS-LATER 2 PULM sub-study

INTRODUCTION

Nowadays, five-year overall survival in children and adolescents diagnosed with cancer
is more than 80% (1). However, as cancer treatment also affects healthy and developing
tissues, cure often comes at the cost of late effects (2-4). Survivors of childhood
cancer experience twice as many serious health conditions as their healthy peers,
with pulmonary diseases contributing substantially to the excess cumulative burden
of morbidity (5). Several chemotherapeutic agents (bleomycin, busulfan, carmustine
(BCNU) and lomustine (CCNU)) (6-8) and radiotherapy exposure (8-14) are known to
contribute to varying degrees of lung damage, ranging from microscopic injury to lung
fibrosis. These toxicities may initially manifest as diffusion impairment and restriction
on a pulmonary function test and clinically present with dyspnea, exercise intolerance,
and a chronic cough (15). Furthermore, thoracic surgery is associated with chest wall
deformities and a reduced lung volume (8, 10, 13, 16), and stem cell transplantation
may be complicated by bronchiolitis obliterans syndrome as a rare but serious form of
chronic graft-versus-host disease (17).

There is conflicting evidence about the role of cyclophosphamide, a widely used
alkylating agent, as a cause of late adverse pulmonary outcomes. The few studies
reporting on cyclophosphamide are hampered by small cohort sizes, difficulty in
separating the effects of cyclophosphamide from those of established pulmonary toxic
treatments, limited follow-up duration, and lack of adequate controlling for potentially
confounding comorbidities or lifestyle factors, such as heart failure or smoking (9, 10, 12,
13, 18-20). In addition, previous studies varied widely in outcome assessment, ranging
from self-report to clinical assessment, and differ in definitions used to characterize
abnormalities.

Long-term follow-up care using evidence-based guidelines is an important tool to
preserve and improve childhood cancer survivors' health through early detection and
timely treatment of late effects (21). Pulmonary surveillance is advised after exposure to
bleomycin, busulfan, carmustine, lomustine, radiotherapy to a field exposing the lungs,
and thoracic surgery, and often includes one or multiple pulmonary function tests (22,
23). However, the uncertainty regarding cyclophosphamide poses a challenge to the
development of evidence-based recommendations for childhood cancer survivors treated
with cyclophosphamide but no other established pulmonary toxic therapies.

In this pulmonary sub-study of the nationwide Dutch Childhood Cancer Survivor
Study (DCCSS)-LATER cohort (1963-2001) part 2: clinic visit & questionnaire study
(24), we sought to i) determine the prevalence of late pulmonary dysfunction (diffusion
impairment, restriction, or obstruction) among survivors treated with cyclophosphamide
with or without other pulmonary toxic therapy and controls using pulmonary function
tests with contemporary and clinically relevant cut-offs, ii) establish whether
cyclophosphamide is associated with late pulmonary dysfunction as an independent
risk factor, iii) examine potential effect modification by established pulmonary toxic
treatment, as well as iv) explore the association between cyclophosphamide and
respiratory symptoms.
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METHODS

Study design and population

The DCCSS-LATER 2 PULM sub-study is part of the cross-sectional DCCSS-LATER 2
study in a well-established population-based cohort in the Netherlands (24, 25). The
PULM sub-study was approved by the Medical Ethical Committee of the Amsterdam
University Medical Center, the Netherlands on 23 January 2015 (number 2011/011).
Informed consent was obtained from all participants. Inclusion and exclusion criteria for
the LATER 2 PULM study are shown in Figure 1.

Among the DCCSS-LATER 2 participants, four exposure-based groups were
defined: group A (cyclophosphamide without established pulmonary toxic treatment),
B (established pulmonary toxic treatment without cyclophosphamide), C (both
cyclophosphamide and pulmonary toxic treatment), and D (neither cyclophosphamide
nor pulmonary toxic treatment). For groups A and D, eligible survivors were randomly
selected with the aim to recruit at least 260 participants in each group. Groups B and C,
who are recommended to receive pulmonary surveillance, were included if a pulmonary
function was available in their medical record at the Amsterdam University Medical
Center, Erasmus Medical Center, Radboud University Medical Center or University
Utrecht Medical Center.

Data collection

Study procedures

Participants were invited to complete a study questionnaire and a clinic visit with
physical examination. Groups A and D completed a study-related pulmonary function
test, whereas medical records were reviewed for groups B and C to collect the most
recent complete pulmonary function test. Pulmonary function measurements were
performed according to American Thoracic Society/European Respiratory Society (ATS/
ERS) criteria (26), and interpreted by clinical experts including a quality check. Reports
mentioning poor quality were excluded. The investigation was rescheduled in case of
an acute pulmonary infection.

We extracted forced expiratory volume in the first second (FEV1) in liters (L) and
forced vital capacity (FVC) in L from spirometry; total lung capacity (TLC) in L from
whole body plethysmography; and diffusing capacity for carbon monoxide corrected
for hemoglobin level (DLCO) in mmol/min/kPa, carbon monoxide transfer coefficient
(KCO) in mmol/min/kPa, and alveolar volume (VA) in L from carbon monoxide diffusion
testing. Absolute values were transformed into age-, sex- and height-corrected z-scores
using the Global Lung Function Initiative (GLI) reference equations (http://gli-calculator.
ersnet.org) (27, 28).
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1 = Histologically verified diagnosis of malignancy covered by the ICCC-3* H
1 = Age 0-18 years at diagnosis E
1« Treatment in 1 of the 7 pediatric oncology centers in the Netherlands between 1963 and 2001 !
| = Treatment with chemotherapy and/or radiotherapy '
i = 25 year survival after diagnosis ]

DCCSS-LATER cohort 1963-2001

n=6,165
[
i DCCSS-LATER 2 study inclusion criteria: DCCSS-LATER 2 study exclusion criteria:
i« Alive and living in the Netherlands at eligibility + Refusalte be approached or participate
 assessment + Treatment for recurrent or subsequent malignancy at
: present or less than 1 year ago
T e e
Ineligible for DCCSS-LATER 2 study
n=1430
Deceased (n = 710), lost to follow-up (n = 55),
-1 living abroad (n = 179), refused overall
participation (m = 401), excluded by LATER
* medical specialist due to recent or current
Eligible for DCCSS-LATER 2 study cancer realment (n = 47), other (n = 38)
n=4735

« Participationin LATER 2 study
« Treated with cyclophosphamide, pulmonary toxic
treatment, or neither

+ Mental impairment leading to inability to cooperate for PFT

Ineligible for LATER 2 PULM sub-study
n=2284
""""""""""" '] Refused LATER 2 study (n = 744), non-
responder of LATER 2 study (n = 1,472),

inability to cocperate (n = 68)

Eligible for group Aor D Eligible for group B or C
(no pulmonary toxic treatment) (pulmoenary toxic treatment)
n=1854 n =597

Non-participants groups A and D
n=1270

Non-responder (n = 243), refused (n
= 129), informed consent signed but
no participation (7 = 119}, not invited
as sample size reached (n = 779)

Non-participants groups B and C
n=353

No PFT available in medical record (n
=178), PFT of unacceptable quality

Group A (cyclophosphamide, but (n = 1), medical record not reviewed Group B (pulmonary loxic treat-
no pulmonary toxic treatment) R— (n = 171), uncertainty about —# ment, but no cyclophosphamide)
n =302 radiotherapy exposure (n = 2) n =105

Group D (no cyclophosphamide Group C (cyclophosghamide and
nor pulmonary toxic treatment) [+ » pulmonary toxic treatment)
n=282 n=139

Figure 1. Flowchart of the DCCSS-LATER 2 PULM sub-study

Pulmonary toxic treatment was defined according to the Dutch long-term follow-up guidelines as
exposure to bleomycin, busulfan, carmustine, lomustine, radiotherapy involving (partial) lung or
mediastinal tissue including total body irradiation or spinalirradiation, or thoracic surgery. *Including
selected low-grade brain tumors, and Langerhans Cell Histiocytosis treated with chemotherapy
and/or radiotherapy. DCCSS, Dutch Childhood Cancer Survivor Study; ICCC-3, International
Classification of Childhood Cancer (third edition); PFT, pulmonary function test.
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Primary and secondary pulmonary outcomes

Our primary outcomes included pulmonary diffusion impairment (defined as DLCO below
the lower limit of normal (LLN)), restrictive pulmonary dysfunction (TLC < LLN), and
obstructive pulmonary dysfunction (FEV1/FVC < LLN). Diffusion impairment was further
classified as pulmonary vascular abnormality (VA > LLN), gas exchange problem due
to alveolar damage (VA < LLN and KCO < upper limit of normal (ULN)) or loss of lung
volume (VA < LLN and KCO > ULN) (26). Lower and upper limits of normal were defined
as z-scores <-1.65 and >1.65, respectively. In addition, we evaluated FEV1/FVC, TLC and
DLCO z-scores as continuous outcomes.

Secondary pulmonary outcomes were collected through the questionnaire (i.e.,
persistent coughing =6 weeks in the past year, and respiratory tract infections =3 times
a year) and clinic visit (i.e., shortness of breath and supplemental oxygen use). Clinically
relevant shortness of breath was defined as symptoms at mild exertion or at rest,
representing the most severe levels.

Childhood cancer diagnosis and treatment

Details on demographic variables, primary childhood cancer diagnosis and treatment have
previously been collected from medical charts for all DCCSS-LATER 2 study participants
(25). Treatment data was available for the primary cancer and all recurrences, but not
for subsequent malignancies. Radiotherapy information was reviewed in detail to better
capture the impact of lower neck irradiation and high abdominal fields on lung tissue
(Appendix A).

Comorbidities and lifestyle

Comorbidities and lifestyle were examined as potential confounders. Clinically relevant
cardiac dysfunction was defined as questionnaire-based self-reported heart failure or
cardiomyopathy with self-reported use of cardiovascular medication (Appendix B). Self-
reported smoking was also collected.

Statistical analyses

Continuous variables were described by median, mean, and (interquartile) range as
appropriate, and categorical variables by frequency or percentage. Causal diagrams to
identify potential confounders and colliders led to the decision to control for attained
age, age at diagnosis, clinically relevant cardiac dysfunction and pack years smoked
in all multivariable models. The prevalence of the primary and secondary pulmonary
outcomes was stratified by cyclophosphamide exposure group. To evaluate the
association between cyclophosphamide and pulmonary dysfunction (primary outcome)
or respiratory symptoms (secondary outcomes), we constructed multivariable logistic and
linear regression models adjusting for pulmonary toxic treatment on a binary (yes/no) and
detailed (type of therapy) level. Effect modification regarding the primary outcomes was
explored by including an interaction term between pulmonary toxic treatment (yes/no)
and cyclophosphamide (categorical). Assumptions were met for the logistic and linear
models. All analyses were performed in R version 4.3.0 using two-sided tests at an alpha
of 0.05, with Bonferroni correction for multiple testing where appropriate.
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Multiple imputation

We reviewed the proportion of missing data and performed multiple imputation to
improve the accuracy and statistical power of our analyses (Appendix C). All analyses
were also performed on the subset of complete cases for comparison.

RESULTS

Patient and cohort characteristics

The DCCSS-LATER 2 PULM sub-study included 828 participants who completed a
questionnaire, clinic visit, and pulmonary function test (Figure 1). Participants were
diagnosed at a median age of 5.8 years (range: 0.0-17.9), most often with leukemia/
lymphoma (60.1%) or non-central nervous system solid tumor (31.5%), and had a median
follow-up of 26.6 years (range 14.9-54.9) after diagnosis (Table 1) (Appendix D).

Prevalence of pulmonary dysfunction

Survivors treated with cyclophosphamide but without established pulmonary toxic
treatment (group A) did not demonstrate an increased prevalence of pulmonary
dysfunction or respiratory symptoms compared to controls (group D) (Figure 2).
Restrictive dysfunction and diffusion abnormalities, especially gas exchange disorders
(64.2% of all diffusion impairments), were observed much more frequently after
established pulmonary toxic treatments (groups B and C). In our cohort, 87 out of the
159 participants with diffusion impairment also had restrictive dysfunction, indicating the
presence of subclinical therapy-induced interstitial inflammation and alveolar damage.

Prevalence of respiratory symptoms

The prevalence of respiratory symptoms in group A (cyclophosphamide only) was similar
to that in group D (controls) (Figure 2). Survivors treated with cyclophosphamide and
established pulmonary toxic treatment reported more chronic cough (8.6% in groups B
and C vs. 5.7% in group D) and shortness of breath (7.6% in group B, 17.3% in group C
and 9.9% in group D). None of the participants required supplemental oxygen.

Association of cyclophosphamide dose with late pulmonary dysfunction

In the multivariable logistic models, the odds of diffusion impairment (DLCO z-score <
LLN) was 2.2 times increased (95% confidence interval (Cl) 1.2-3.8) after a cumulative
cyclophosphamide dose of 5-10 g/m? compared to no cyclophosphamide exposure, but
this effect was not carried forward in the highest dose category, providing no evidence
for a dose-response relationship (Table 2, model 2). In the multivariable linear models,
a cumulative cyclophosphamide dose of =10 g/m? was associated with a 0.3 point
reduction (95% Cl -0.6 to 0.0) in TLC z-score (Table 2, model 4).

All multivariable models included adjustment for age at diagnosis, attained age,
clinically relevant cardiac dysfunction, pack years smoked, as well as pulmonary toxic
therapy, the latter of which was strongly related to diffusion impairment (OR 5.3, 95% Cl
3.6-7.9) and restrictive dysfunction (OR 8.2, 95% Cl 5.5-12.2) (full models in Appendix
E). Interaction terms between cyclophosphamide and pulmonary toxic therapy tested in
models 1 and 3 were not significant (data not shown).
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Chapter 7

Association of cyclophosphamide dose with respiratory symptoms
Cyclophosphamide was not significantly associated with any of the respiratory symptoms
(Table 3, Appendix E).

Diffusion impairment and restrictive dysfunction were significantly associated with
shortness of breath (p-values <0.01 and 0.03, respectively), although more than 80% of
survivors with these types of pulmonary dysfunction reported no dyspnea (Appendix F).

Multiple imputation

In total, 194 out of 828 records (23.4%) were incomplete, mainly because diffusion
measurement was not always performed during guideline-based surveillance (groups
B and C), or because questions on smoking habits and respiratory symptoms remained
unanswered. When the analysis was restricted to complete cases only, the coefficients
were similar, but the findings regarding cyclophosphamide were not statistically
significant (data not shown).

DISCUSSION

We studied the effect of cyclophosphamide on long-term pulmonary dysfunction in
Dutch childhood cancer survivors with a median follow-up of more than 25 years. Our
study indicates that, after adjustment for pulmonary toxic treatment and other relevant
confounders, cyclophosphamide does not seem to be associated with clinically relevant
long-term lung damage.

Our main findings include a 0.3-point reduction of TLC z-score after a high cumulative
dose of cyclophosphamide. Although dosages of =10 g/m? still occur in contemporary
treatment protocols, the effect on TLC is modest relative to the lower limit of normal
for restrictive dysfunction at a z-score of -1.65. A cumulative cyclophosphamide dose of
5-10 g/m? doubled the odds of diffusion impairment, but without evidence for a dose-
response relationship. Consistent with previous studies, we found that the prevalence
of pulmonary function test abnormalities is high among those exposed to pulmonary
toxic treatment (10, 12, 29). Pulmonary toxic radiotherapy and surgery had a stronger
effect on pulmonary dysfunction than pulmonary toxic chemotherapy. In addition, other
variables including age at diagnosis, attained age, clinically relevant cardiac dysfunction,
and smoking were also significantly associated to several of the outcomes. Heart failure,
a well-recognized late effect, was for example influential in restrictive dysfunction,
diffusion impairment, and shortness of breath. As these factors were previously not
consistently included, our results encourage future researchers to consider causality
relations during the design of their study and to carefully adjust for potential confounders.

A potential long-term adverse effect of cyclophosphamide on pulmonary health was
first mentioned in the 1970s (18), but clinical suspicion remained low. Our study was
designed specifically to address this knowledge gap, implementing a robust methodology
and high quality standards in the conduct and evaluation of pulmonary function tests.
Its strengths include sampling from a long-term and near-complete population-based
cohort of childhood cancer survivors (25), recruitment of a sufficiently large number to
distinguish between consequences arising from cyclophosphamide versus those of known
pulmonary toxic treatment, and including a control group with no established pulmonary
toxic treatment nor cyclophosphamide. Furthermore, we performed clinical evaluation of
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the outcomes, and adjusted for relevant confounders including age at diagnosis, attained
age, comorbidities and lifestyle (30, 31). Increased detail on radiotherapy fields allowed
to accurately classify lung exposure, also for the neck and abdominally irradiated patients.

Nevertheless, long-term pulmonary health is not only affected by cancer treatment,
but also by early pulmonary complications during treatment (32-34). Unfortunately,
such information or baseline pulmonary function tests were unavailable for our analysis.
Also, there is a risk of selection bias among those exposed to known pulmonary toxic
treatment, because for this group we included only eligible survivors with a pulmonary
function test in their medical record. Lastly, due to our cross-sectional design, we could
not capture longitudinal changes in pulmonary function (13, 14, 35).

Following clinical practice and ERS/ATS endorsement, we defined our three
main pulmonary outcomes using the updated Global Lung Function Initiative
reference equations using z-scores instead of percentage of predicted (36). Important
improvements include coverage of all ages, a more representative reference population,
and correction for lung maturation (28). As the introduction of the GLI criteria primarily
affects conclusions regarding obstruction (37, 38), we expect a lesser impact on the data
related to restriction and diffusion, which are most common among childhood cancer
survivors (12).

Clinically, our findings imply that there is no need for pulmonary surveillance among
those treated with cyclophosphamide, but without other established pulmonary toxic
treatment. As cyclophosphamide is included in numerous pediatric oncology treatment
protocols, this is a relevant finding. Future research should concentrate on a better
understanding of the impact of the distinct pulmonary toxic therapies, elucidating their
underlying pathophysiology, and refining the timing and methods of surveillance. Cohorts
with longitudinal assessment of pulmonary outcomes, including prospective follow-
up of newly diagnosed children, will be highly informative in this regard (39). Another
focus should be the significance of identifying diffusion and restriction abnormalities in
at-risk groups. Itis crucial to differentiate between patients with (subclinical) confirmed
interstitial lung disease and asymptomatic individuals who only exhibit microscopic
damage to the lung tissue.

In conclusion, our study shows that cyclophosphamide is not associated with clinically
relevant long-term pulmonary dysfunction or respiratory symptoms. This knowledge
strengthens surveillance recommendations not to perform pulmonary function tests in
childhood cancer survivors treated with cyclophosphamide without other established
pulmonary toxic treatment.
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APPENDIX A. DETAILED METHODOLOGY OF RADIOTHERAPY
CLASSIFICATION

Classification of pulmonary toxic exposure to radiotherapy was performed in more detail
for the DCCSS-LATER 2 PULM sub-study compared to the overall DCCSS-LATER 2
study. Radiotherapy records and simulation images were reviewed for all LATER 2 PULM
participants that had received radiotherapy to the neck, chest and/or abdominal area,
or had received total body irradiation. The thorax was divided into eight segments (see
Figure A.1). For each participant, we collected information on the radiation field, type
of beam, radiation technique, cranial and caudal y-value of the radiation field, left and
right x-value of the radiation field, prescribed dose in Gy, boost with location and dose in
Gy, and total body irradiation with dose in Gy. We included radiotherapy of the primary
childhood cancer and all recurrences, but not of subsequent malignant neoplasms.
This information was then translated to the eight segment classification, resulting in
the coding of each of the eight segments as either exposed or non-exposed, with a
cumulative prescribed dose if applicable. Because radiation fields are variable and do not
match exactly with the eight thorax segments, we coded a thorax segment as exposed
if >50% of the segment was included in the field. For the current study, we defined
pulmonary toxic radiation exposure as =1 of the eight thorax segments exposed to any
dose of radiotherapy.
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APPENDIX B

Table B.1 Self-reported cardiovascular medication used to define clinically relevant
cardiac dysfunction

Category ATC code (category name)

Cardiovascular medication CO1 (cardiac therapy)
CO02 (antihypertensives)
CO03 (diuretics)
CO04 (peripheral vasodilators)
CO5 (vasoprotectives)
CO7 (beta blocking agents)
C08 (calcium channel blockers)
CO09 (agents acting on the renin-angiotensin system)

ATC, Anatomical Therapeutical Chemical.
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APPENDIX F

Table F.1 Relation between pulmonary function test abnormalities and respiratory symptoms

Obstruction Restriction Diffusion
ntotal n (%) p-value n (%) p-value n (%) p-value
Recurrent RTIs 44 3(6.0) 1.000 8(4.7) 1.000 7 (4.4) 1.000
Chronic cough 55 4(8.0) 1.000 14 (8.2) 0.644 14 (8.8)  0.572

Shortness of breath 91 9(18.0) 0.543 28 (16.4) 0.033 30(18.8) 0.003

Shown are the number with each symptom (n total), and the number and percentage of those
with late pulmonary dysfunction experiencing the respiratory symptom (n, %). P-values for the
association between each symptom and pulmonary function test abnormality were calculated
using a Fisher’s exact test on the multiply imputed data with Bonferroni correction for multiple
testing. Values in bold represent statistical significance. n, number; RTls, respiratory tract infections.
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Part Z

Evaluating the quality of care for childhood
cancer patients and survivors







The critical role of clinical practice guidelines
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ABSTRACT

Childhood cancer survivors are at significant risk for late cancer treatment-related
morbidity and mortality. Physicians involved in the care of childhood cancer survivors
should be aware of these specific health problems and provide high-quality, long-term
follow-up care to preserve and improve survivors' health. The steps required to achieve
high-quality care include synthesizing evidence (systematic reviews are helpful tools in
this regard), developing clinical policy from evidence into evidence-based clinical practice
guidelines, disseminating and implementing clinical practice guidelines, and evaluating
their impact on quality of care and survivor health outcomes with quality indicators. This
article describes these cornerstones of evidence-based medicine.
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INTRODUCTION

Continuing advances in the treatment of childhood cancer during the last 50 years have
contributed to greatly increased survival rates (1, 2). However, improvement in prognosis
has been accompanied by the occurrence of late, treatment-related complications (3,
4). Consequently, the number of childhood cancer survivors at high risk for premature
morbidity and mortality is growing. Late adverse effects of cancer treatment contribute
to an increased incidence of chronic diseases in adult survivors of childhood cancer and
may ultimately reduce life expectancy (5).

Long-term follow-up care is important to facilitate early detection of late effects
and timely initiation of interventions to preserve and improve health. Childhood cancer
survivors and healthcare providers need guidance to increase awareness and proactive
surveillance of cancer-related and treatment-related health risks to initiate timely
intervention. Moreover, those caring for childhood cancer survivors need resources to
address the emerging needs of their patients at risk for therapy-related late complications.

To provide high-quality care for childhood cancer survivors and optimize their
quality of life and life expectancy, clinicians must stay informed about this field and its
developments, including data generated by a rapidly expanding area of research. Keeping
up, however, is challenging since the number of survivorship studies has increased
substantially in recent decades, and quadrupled since 1996 (6). These data underscore
the need for more reliable and relevant information to translate this information into
evidence-based clinical practice guidelines (CPGs). The steps required to achieve
this include synthesizing evidence into evidence summaries and systematic reviews,
developing clinical policy from evidence into evidence-based CPGs, disseminating and
implementing CPGs, and evaluating their impact on quality of care and survivor health
outcomes. These elements form the cornerstones of evidence-based medicine, as shown
in the quality of care cycle (Figure 1).

EVIDENCE-BASED MEDICINE

The term “evidence-based medicine” (EBM) was introduced by the EBM Working Group
in 1992. They defined EBM as “the process of integrating clinical expertise with the best
research evidence to make high-quality decisions about the care of individual patients”
(7). A clinical decision based on the EBM principles combines high-quality clinical
research with clinical expertise, patient values (such as preferences and expectations),
and social considerations (such as cost) (8, 9). The introduction of EBM has informed
clinical decision-making in healthcare by clarifying the quality of the evidence available
and knowledge gaps related to specific clinical topics.

Cochrane Collaboration

In 1993 the Cochrane Collaboration was founded in response to the introduction of
EBM. The mission of the Cochrane Collaboration is to improve the availability of
the best evidence in healthcare by facilitating the preparation and maintenance of
systematic reviews. Cochrane systematic reviews help clinicians evaluate all of the
evidence concerning a particular clinical problem using standardized methodology for

169



Chapter 8

searching and appraising the literature and for reporting the results (10). The Cochrane
Collaboration, which represents the largest provider of systematic reviews for healthcare,
has produced approximately 6,000 systematic reviews available in the Cochrane Library.

Cochrane Childhood Cancer has been registered within the Cochrane Collaboration
since 2006 (www.ccg.cochrane.org). The aim of Cochrane Childhood Cancer is to
perform and sustain systematic reviews about interventions and diagnosis in childhood
and young adult patients with cancer and survivors with respect to prevention, treatment,
supportive care, psychosocial care, palliative and terminal care, nursing care, and late
adverse effects. Systematic reviews form the basis of evidence-based CPGs.

/.——_

Clinical

\resea rch

Evaluation Systematic

\of care \reviews

r—.

Clinical
practice
guidelines

Figure 1. Quality of care cycle

EVIDENCE-BASED CLINICAL PRACTICE GUIDELINES

Translation of evidence into clinical practice is essential to deliver high-quality clinical
care. Guidelines can facilitate bridging the gap between research and clinical practice.
CPGs are increasingly used to assist both clinical and healthcare policy decision-making
(11). As defined by the US Institute of Medicine, CPGs are “statements that include
recommendations intended to optimize patient care that are informed by a systematic
review of evidence and an assessment of the benefits and harms of alternative care
options” (12). CPGs help the practitioner provide clinical care based on the best available
evidence.

CPGs are seen as powerful tools to improve quality of care. Their main aim is to
improve healthcare processes and health outcomes. Guidelines recommending proven
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effective interventions and discouraging ineffective ones may reduce morbidity and
mortality. In many fields of medicine, care that is consistent with evidence-based
recommendations has led to improved patient outcomes and more efficient care
delivery (11, 13-18). Guidelines facilitate uniform care, thereby reducing variability in
daily healthcare practice. They can also contribute to the reduction of inconsistencies in
healthcare decisions between physicians, and promote effective care, communication, and
collaboration among healthcare professionals, and among healthcare professionals and
patients (11). Finally, CPGs can contribute to reduced healthcare costs by standardizing
care, increasing the efficiency of care provision, and reducing unnecessary or inefficient
components of healthcare. CPGs can decrease expenses for hospitalization, drug
prescriptions, surgery, and other procedures (11).

Before the wider implementation of CPGs, clinical practice was usually guided by
nonsystematic observations based on clinical experience. Systematic development
of CPGs within a well-defined program started in the late 1970s, with these first
efforts featuring consensus-based recommendations. The US National Institutes of
Health initiated the development of “consensus statements” by convening consensus
conferences (19). During the 1980s, several organizations outside the United States
adopted this program to develop their national and regional consensus statements
and standards for good medical care. Since the introduction of the principles of EBM
introduced in the 1990s, the method of evidence-based guideline development has
become the international standard in which the best available evidence, clinical judgment,
and patients’ perspectives are integrated (12, 14).

CHILDHOOD CANCER SURVIVORSHIP CARE GUIDELINES

Over recent decades several North American and European groups have developed
evidence-based CPGs for long-term follow-up of childhood cancer survivors (20-23).
The main goal of these CPGs is to facilitate opportunities for early detection and timely
intervention to treat or prevent late effects. In addition, these survivorship guidelines
highlight surveillance tests that may be unnecessary or inadvisable due to the potential
for overdiagnosis, psychological distress, or lack of availability of appropriate interventions
(24).

Despite all efforts, the recommendations between existing survivorship guidelines
differ, sometimes greatly, in terms of risk groups, surveillance modalities and intervals.
This may have resulted from differences in methodologies used for guideline
development, and diversity in clinical expertise and cultural variation. To combine
international expertise, reduce duplication of work, and further improve survivorship
care, a worldwide collaboration was initiated in 2010 to harmonize the existing CPGs for
long-term follow-up of survivors of childhood and young adult cancer: the International
Late Effects of Childhood Cancer Guideline Harmonization Group (IGHG; www.ighg.
org) (25). Its main goal is to establish a common vision and integrated strategy for the
surveillance of late effects in childhood and young adult cancer survivors worldwide.
The IGHG focuses on harmonizing surveillance of the more highly prevalent persistent
and late-onset adverse effects experienced by childhood cancer survivors and provides
recommendations regarding which patients need surveillance, what surveillance
modalities should be used, when surveillance should be initiated, at what frequency
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surveillance should be performed, and what should be done when abnormalities are
identified. The IGHG is a multidisciplinary collaboration that includes late effects experts
in pediatric and radiation oncology, pediatric and medical subspecialties, primary care,
nursing, and patient advocates. In addition, the effort involves individuals with formal
training in evidence-based guideline development. The recommendations are developed
to permit implementation in a variety of different healthcare and resource settings.

So far, the IGHG has developed guidelines related to surveillance for subsequent
breast cancer (26), cardiomyopathy (27), premature ovarian insufficiency (28), male
gonadotoxicity (29), subsequent thyroid cancer (30), and ototoxicity (31). In addition,
many guidelines are currently under development (Table 1).

Table 1. Overview of clinical practice guidelines of the International Guideline
Harmonization Group that are currently available and in progress

Available IGHG guidelines
Breast cancer surveillance (reference 26)
Cardiomyopathy surveillance (reference 27)
Premature ovarian insufficiency surveillance (reference 28)
Male gonadotoxicity surveillance (reference 29)
Thyroid cancer surveillance (reference 30)
Ototoxicity surveillance (reference 31)

IGHG guidelines currently being developed
Obstetric care surveillance
Central nervous system neoplasms surveillance
Coronary artery disease surveillance
Hypothalamic-pituitary dysfunction surveillance
Fatigue surveillance
Mental health surveillance
Psychosocial problems surveillance
Metabolic syndrome surveillance
Pulmonary dysfunction surveillance
Bone toxicity surveillance
Nephrotoxicity surveillance
Thyroid dysfunction surveillance
Neurocognitive problems surveillance
Colorectal cancer surveillance
Hepatic toxicity surveillance

Evidence-based methods IGHG guidelines
The IGHG guidelines are developed following consideration of the available evidence,
benefits and harms of the particular surveillance intervention, and knowledge and
expertise of healthcare professionals and patients. Guideline development involves three
phases: 1) the preparation phase, 2) the development phase, and 3) the finalization phase.
For the preparation phase a guideline panel is convened and the scope of the guideline
defined. Diversity is an essential feature of a guideline panel. Its exact composition should
be tailored to the guideline topic and reflect the range of stakeholders involved.
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The development phase consists of five steps:

1. Evaluation of concordant and discordant guideline areas among recommendations
in existing survivorship guidelines.
2. Formulation of clinical questions in the PICO format (participants, interventions,

control group, and outcome). The questions should be clear, focused, and closely
define the boundaries of the topic. They serve as a starting point for the systematic
literature search that aims to identify all the available evidence.

3. |dentification of available evidence by systematic literature searches based on
predefined inclusion and exclusion criteria.
4. Summarization of the evidence using standardized data extraction forms including

the methodological quality of the included evidence. For each clinical question
a conclusion of evidence is formulated. The quality of the total body of evidence
is graded using the Grades of Recommendation, Assessment, Development and
Evaluation (GRADE) Working Group methodology.

5. Formulation and grading of the recommendations using the GRADE Evidence to
Decision (EtD) framework. The EtD framework ensures that all important criteria
for making a decision are considered and informs the guideline panel about the
relative pros and cons of the interventions or options being considered. This
approach makes the decision-making process structured and transparent. The
panel discusses the benefits, harms, patient values, and other important factors,
and formulates recommendations. Recommendations are classified into three
categories: strong recommendation to do (green), moderate recommendation to
do (yellow), and recommendation not to do (red).

In the finalization phase the guideline is written, including a specific description
of the process and the considerations made in formulating recommendations. The
manuscript is sent out for external review by experts in the field and patient advocates,
and subsequently published in peer-reviewed journals.

The development of CPGs does not guarantee improvement in the quality of care. The
success of a guideline not only depends on the clinical context and rigor of methodology,
but also on dissemination and implementation strategies (32).

DISSEMINATION AND IMPLEMENTATION OF CHILDHOOD CANCER
SURVIVORSHIP CARE GUIDELINES

Once the IGHG recommendations are developed and published, they are integrated into
the existing region/country-specific survivorship guidelines.

Within the United States, the Children’s Oncology Group (COG) Long-Term Follow-
Up Guidelines for Survivors of Childhood, Adolescent and Young Adult Cancers (COG-
LTFU Guidelines) provide risk-based, exposure-related recommendations for screening
and management of late effects resulting from therapeutic exposures used during
treatment for pediatric malignancies (33). The COG-LTFU Guidelines include 165
sections that detail potential late effects observed following specific chemotherapeutic
agents, radiation treatment fields exposing targeted organs and tissues, blood product
transfusions, hematopoietic cell transplantation, and surgical procedures. In addition,
the COG-LTFU Guidelines offer surveillance recommendations for survivors who are
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at excess risk of subsequent neoplasms related to pediatric cancer treatment. They are
updated on a five-year cycle by system-based task forces that assess the quality of the
evidence emerging in the literature and present recommendations for guideline revisions
for approval by a multidisciplinary late effects expert panel. The COG-LTFU Guidelines
are disseminated through a website (www.survivorshipguidelines.org) that includes
surveillance recommendations, patient educational materials (Health Links), and other
resources to facilitate risk-based survivorship care, such as the web-based Passport of
Care that provides tailored late effects screening recommendations to individual survivors
based on their therapeutic exposures (34). In addition, COG members have disseminated
guideline recommendations through local, regional, and national academic and community
forums and in numerous scholarly publications. COG investigators are highly committed
and engaged in the global harmonization of surveillance recommendations for childhood
cancer survivors advocated by the IGHG.

Development and dissemination of long-term follow-up guidelines across Europe
has been led by the PanCare society (Pan-European Network for Care of Survivors after
Childhood and Adolescent Cancer, www.pancare.eu) (35). Two EU-funded projects
have played particularly important roles. PanCareSurFup (PanCare Survivor Follow-Up
Studies, www.pancaresurfup.eu) contributed strongly to the development of evidence-
based surveillance CPGs in the IGHG consortium, and also worked independently to
develop evidence-based CPGs for the delivery of LTFU care. A CPG for models of
long-term follow-up care has been published, and CPGs for requirements for transition
of care from the pediatric to adult healthcare setting and health promotion are under
development. The PanCareFollowUp project (www.pancarefollowup.eu) is developing
consensus-based surveillance guidelines for those late effects topics not addressed by
published orimminent IGHG guidelines. Dissemination of the evidence- and consensus-
based CPGs has been achieved by presentations at the biannual PanCare meetings,
the international PanCareSurFup closing conference (held in Brussels in May 2016),
and several European and international late effects and other specialist conferences.
The guidelines will also be accessible on the PanCare and PanCareFollowUp websites.
Finally, many PanCare members have publicized and disseminated the CPGs within
their own countries. It is important that dissemination includes provision of appropriate
and readily understandable information for survivors and their families. PanCare has
established a PLAIN Information Group to develop lay language summaries of the
guideline recommendations. In addition, PanCare helped to develop the Survivorship
Passport (SurPass), a web-based tool that provides a treatment summary and individual
recommendations for surveillance of late effects, to empower survivors to seek the care
they need (35).

EVALUATION OF THE QUALITY OF CARE

The last essential feature of the on-going process of quality improvement is the evaluation
of the quality of care delivered. Although developing and distributing CPGs is important
in optimizing clinical care, insight into actual care given and received is necessary to
achieve successful implementation.

Quality of care can be defined as “whether individuals can access the healthcare
structures and processes of care which they need and whether the care received is
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effective” (36). The Institute of Medicine elaborates on this by stating that high-quality
care should also be safe, patient-centered, timely, efficient and equitable (37). The quality
of the actual care delivered can be measured with so called quality indicators. Quality
indicators are “measurable elements of practice performance for which there is evidence
of consensus that they can be used to assess quality and hence change in quality, of care
provided” (38). They are statements that can be used to precisely quantify structural,
procedural and outcome-related aspects of care quality (39, 40).

Indicator measurement and monitoring has many purposes. Quality indicators
make it possible to document the quality of care; make comparisons (benchmarking)
over time between healthcare institutions; make judgments and set priorities; support
accountability, regulation and credibility; support quality improvement; and support
patient choice of care services (41). They give a reliable reflection of the quality of the
care provided. By comparing the delivered care with the recommended care in CPGs,
identification of suboptimal care can guide improvement of the quality of care.

Three types of quality indicators are distinguished, referring to the process and
structure of medical care and the outcome of delivered care (Table 2).

Process indicators assess what the provider did for the patient and how well this
was done. Process measures are direct measures of the quality of care, provided that an
association has been demonstrated between a given process and outcome. For example,
the proportion of survivors treated with greater than or equal to 35 Gy radiotherapy to
a volume exposing the heart who have received an echocardiogram within two years
after completion of therapy. Structure indicators relate to the presence or amount of
staff, clients, money, beds, supplies, and buildings. An example related to childhood
cancer survivorship care may be the proportion of pediatric oncology centers with a
long-term follow-up clinic to provide survivorship care. From the survivor or patient
perspective, as well as that of the insurer or payer, the ultimate consideration is the
desired outcome (40). Outcome indicators are valid as performance indicators to the
extent that outcomes, such as mortality, morbidity, or hospitalization, reflect the quality
of specific care (42). For instance, the proportion of survivors treated with greater than or
equal to 35 Gy radiotherapy to a volume exposing the heart who have developed clinical
heart failure before the age of 45 years. Quality indicators can be operationalized with the
support of review criteria and standards of care (i.e., CPGs). A review criterion is a clearly
defined statement referring to the actual provision of care to individuals or populations
of patients from a case-to-case basis (43). It should be precise and unambiguous, to
allow for reliable and valid retrospective review. Reliability means that the indicator
can be measured similarly in different situations and by different observers, whereas
validity implies that the indicator is related to the outcome of interest. Some types of
indicators, such as blood pressure or kidney function, are easier to quantify than others.
In the transition from evidence-based to value-based healthcare, more emphasis has
been put on patient-centered aspects of healthcare, such as health-related quality of
life or patient satisfaction.

At present, there have been no efforts for the development of quality indicators in
childhood cancer survivorship care. Several quality indicators have been developed for
adult cancer care through combined evidence- and consensus-based processes (44-
48). One of the more extensive and comprehensive endeavors is the Quality Oncology
Practice Initiative, launched by the American Society of Clinical Oncology in 1997, which
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currently encompasses 120 quality measures for cancer care. However, only seven of
these indicators relate to survivorship, of which only four are applicable to childhood
cancer survivors: 1) completion of a chemotherapy treatment summary within 3 months
of the end of chemotherapy, 2) discussion of infertility risks prior to chemotherapy, 3)
discussion of fertility preservation options, and 4) queries about smoking status including
appropriate interventions (49). A wide range of relevant topics for childhood cancer
survivors are therefore not addressed and assessed systematically. Nevertheless, it is
promising that the use of quality indicators in adult cancer care has a positive effect on
provided care (50, 51). For example, clinics that have adopted the Quality Oncology
Practice Initiative measures for cancer care improved their performance over time.
Specifically, those measures that address new clinical methods, such as giving antinausea
and antivomiting medication when administering highly emetogenic chemotherapy,
demonstrated rapidly increasing performance rates. However, for other clinically relevant
measures such as assessing smoking status and counselling for infertility risks and
fertility preservation, the participating centers consistently performed poorly, indicating
that measurement itself is not sufficient for improving clinical care (50). In a different
study, compliance to a quality measure for removal of 12 regional lymph nodes at colon
cancer resection showed improvement after introduction of a reporting program, and
better risk-adjusted survival (51).

Because the evidence base for long-term follow-up recommendations in survivorship
care is expanding, the evaluation of actual clinical quality of care becomes more
important. Although there are currently no systematic quality evaluations in childhood
cancer survivorship care, nor have there been efforts for development of quality indicator
sets, it would be useful to initiate such collaborations, to encourage further improvement
within clinics and enable benchmarking between clinics and countries. The shift from
paper to electronic medical records and the increase in cancer and survivor registries will
greatly increase their feasibility and cost-effectiveness. Survivor participation should be
central to these initiatives, as their experiences are pivotal in the concept of value-based
healthcare. However, it should be emphasized that single-center evaluations of care
quality as well as multi-stakeholder approaches can identify gaps in the current quality
of provided care and might spark new research initiatives, thereby initiating a new cycle
in the quality of care improvement process.

SUMMARY

Physicians involved in the care of childhood cancer survivors, and survivors, should be
aware of the health problems that survivors may experience and provide high-quality,
long-term follow-up care based on CPGs. The cyclical pattern of evidence generation,
implementation, and evaluation drives current healthcare practices and systems. CPGs
are essential for healthcare providers to translate research findings into clinical practice,
as well as for patients to make well-informed healthcare decisions. The development
and use of quality indicators are important to evaluate the impact of CPGs on the quality
of care and survivor health outcomes. International collaboration among clinicians,
researchers, guideline developers, patients, and survivors is essential in bridging the gap
between research and clinical practice and evaluation of the quality of care. In this way we
can optimize care and thereby the health and quality of life of childhood cancer survivors.
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ABSTRACT

The aim of treating childhood cancer remains to cure all. As survival rates improve, long-
term health outcomes increasingly define quality of care. The International Childhood
Cancer Outcome Project developed a set of core outcomes for most types of childhood
cancers involving relevant international stakeholders (survivors; pediatric oncologists;
other medical, nursing, or paramedical care providers; and psychosocial or neurocognitive
care providers) to allow outcome-based evaluation of childhood cancer care. A survey
among healthcare providers (n = 87) and online focus groups with survivors (n = 22)
resulted in unique candidate outcome lists for 17 types of childhood cancer (five
hematological malignancies, four central nervous system tumors, and eight solid
tumors). In a two-round Delphi survey, 435 healthcare providers from 68 institutions
internationally (response rates for round 1, 70-97%; round 2, 65-92%) contributed to the
selection of four to eight physical core outcomes (for example, heart failure, subfertility,
and subsequent neoplasms) and three aspects of quality of life (physical, psychosocial,
and neurocognitive) per pediatric cancer subtype. Measurement instruments for the core
outcomes consist of medical record abstraction, questionnaires, and linkage with existing
registries. This International Childhood Cancer Core Outcome Set represents outcomes
of value to patients, survivors, and healthcare providers and can be used to measure
institutional progress and benchmark with against peers.
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INTRODUCTION

Most children and adolescents receiving modern cancer therapy survive at least five years
beyond diagnosis (1-3). Substantial reductions in mortality over the past decades have
been reached through therapeutic progress and improved supportive care (4). Despite
these promising results, survival rates remain poor for specific childhood, adolescent
and young adult cancer types, such as diffuse intrinsic pontine glioma or infant acute
lymphoblastic leukemia (2). In addition, if a cure is achieved, it is often compromised by
adverse physical, psychosocial and neurocognitive effects that may significantly impact
on quality of life (5-9). Prevention, identification and timely treatment of these adverse
health outcomes among patients and survivors is one of the main pillars of supportive
and follow-up care (10, 11).

Contemporary treatment regimens and follow-up strategies aim not only to achieve
survival but also to optimize the quality of survival. Improved quality of care is evident
when survival increases without a concurrent increase in adverse health outcomes, or
when the occurrence of unfavorable health effects is reduced with similar or increased
survival rates. We advocate that measurement of outcomes that are valued by patients,
rather than monitoring processes and structures of care (such as complete and timely
documentation or the availability of dedicated facilities or staff), should be used to
define and promote high-quality care (12-14). Through measurement of these outcomes,
institutions can gain insight about their progress in treating childhood cancer, or identify
best practices by benchmarking with their peers. The rapid digitization of society and
healthcare systems, and the implementation of electronic health records, have accelerated
the routine measurement and collection of data in medical settings. Harmonization of
which outcomes to measure, compare and improve remains essential in order to draw
meaningful conclusions and make an impact on the quality of care.

Pediatric cancers, which include many rare subtypes with a substantial collective
health burden, could particularly benefit from international standardization of outcome
measures. Core sets of patient-relevant outcomes have recently been defined and
implemented for a range of other populations and disease types, including several adult
cancers (15-22). Similar initiatives are emerging in pediatrics (23) and within pediatric
oncology, for example acute lymphoblastic leukemia and brain tumors (24-27). Although
evidence-based surveillance guidelines are available to define optimum care for the
individual with or survivor of childhood cancer (28, 29), metrics to evaluate the quality
of care from diagnosis into survivorship have not been established. A well-defined core
outcome set for common types of childhood cancer provides a much needed metric to
assess quality of care during and after treatment through the evaluation of patient-
relevant outcomes.

The International Childhood Cancer Outcome Project developed the International
Childhood Cancer Core Outcome Set derived from the perspectives of childhood cancer
survivors and international healthcare providers. This core set represents physical,
psychosocial and neurocognitive outcomes for each of 17 common childhood cancer
subtypes.

187



Chapter 9

METHODS

The International Childhood Cancer Outcome Project was coordinated by a project group
with representatives from the Princess Maxima Center for Pediatric Oncology in the
Netherlands (the Princess Maxima Center) and St. Jude Children’s Research Hospital in
the United States (St. Jude), and survivor representatives. Project participants included
childhood cancer survivors and a wide variety of healthcare providers internationally
(Supplementary Table 1).

We initially focused on defining a unique core set of five to ten clinically relevant
outcomes for each of 17 childhood cancer subtypes representing common hematological
malignancies (acute lymphoblastic leukemia, acute myeloid leukemia, Hodgkin lymphoma,
non-Hodgkin lymphoma, and Langerhans cell histiocytosis), central nervous system
tumors (low grade glioma, high grade glioma, embryonal tumor of the central nervous
system, and craniopharyngioma), and solid tumors (neuroblastoma, osteosarcoma, Ewing
sarcoma, rhabdomyosarcoma, nonrhabdomyosarcoma soft tissue sarcoma, liver tumor,
kidney tumor, and extracranial germ cell tumor). Clinical relevance was defined as having
a physical, psychosocial or neurocognitive influence on daily life and persisting for or
developing two or more years after therapy. Acute toxicities and palliative outcomes
were considered to be outside the scope of the project. Moreover, we decided that overall
survival and cause-specific mortality should be a part of each core set; therefore, these
factors were not included in the selection and prioritization process (30).

A mixed methods approach consisting of the following three steps was used (Figure
1): 1) preparation, 2) outcome selection, and 3) future implementation.

Step 1: preparation

As a starting point for the prioritization process, potentially relevant outcomes for each of
the 17 childhood cancer types were collected at the Princess Maxima Center through a
survey among healthcare providers and focus groups individuals who survived childhood
cancer. Institutional approval for performing the focus groups was given by the Clinical
Research Committee on 3 November 2020 with a waiver of further medical ethical review
as the study was not considered to be subject to the Dutch Medical Research Involving
Humans Act (WMO).

The clinical, nursing, and paramedic staff at the Princess Maxima Center nominated 90
healthcare providers based on their expertise in the field to participate in an online survey
(97% response rate) (Supplementary Table 2). Together, they represented 17 professional
backgrounds: pediatric oncologists; radiation oncologists; pain specialists; supportive
care/symptom control/palliative care experts; late effects physicians; nurses; advanced
nurse practitioners; physical therapists; psychologists; neuropsychologists; medical social
workers; child life specialists; pediatric neurologists; pediatric neurosurgeons; pediatric
surgeons; pediatric endocrinologists; and pediatric oncologists with additional expertise
in allogeneic transplants. Participants were asked to identify five to ten clinically relevant
outcomes in any domain for a specific childhood cancer type as an open-ended question.
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International Childhood Cancer Outcome Project

Steps 1. Preparation 2. Outcome selection
What are . What are the most
Objective all possible outcomes |mportant_outcomes per How and when can these
per childhood cancer type? type of childhood cancer outcomes be measured?
and their definitions?
(435 international 4CPs) Measurement instruments
] derived from
Methods Survey Focus groups Delphi definitions
(HCPs) (survivors) {368 '”temt'ondl HCPs) (experts and project
Final comment rcund group)
(all Delphi participants)
¥ 3
555outcomes 107 outcomes Harmonized definitions of Yearly assessment
Results 65 unique outcomes 24 core outcomes by linkages and/or
34 to 47 per childhood 7 to 11 per childhood medical record review
cancer type cancer type and/or questionnaire

Figure 1. Overview of the International Childhood Cancer Outcome Project

The International Childhood Cancer Outcome Project consisted of three steps, from the starting point
of 17 candidate outcome lists (step 1) to the selection of 17 core sets (step 2) with measurement
instruments (step 3). Step 1, preparation, included a survey among healthcare providers from
17 professional backgrounds and focus groups of survivors. Step 2, outcome selection, included
two Delphi rounds involving 435 (round 1) and 368 (round 2) international healthcare providers,
finalized by a feedback round. Step 3, future implementation, included the selection of measurement
instruments derived from the Delphi definitions by the project group, with consultation of topic
experts. HCPs, healthcare providers.

Four online focus groups were organized for survivors: one each for adults (=18 years)
with a history of a childhood hematological malignancy (six participants), central nervous
system tumor (six participants), or solid tumor (seven participants), and a separate focus
group for adolescents (12-18 years; two participants diagnosed with brain tumors and
one with osteosarcoma) (Supplementary Table 3). We hypothesized teenagers might
experience different issues in daily life which would be more easily shared among peers.
We did not organize focus groups for parents as the parent and survivor representatives
included in the project group anticipated a risk of caregiver reporting bias compared
with the self-reports of survivors, an observation supported by recent publications (31).
Perspectives of younger patients and survivors were solicited during the adolescent
focus group. Inclusion criteria consisted of being age 12 years or older; being a five-year
survivor of a hematological malignancy, central nervous system tumor, or solid tumor; and
providing signed informed consent by the participant (if age =16 years) or both participant
and legal guardian (if age <16 years). The exclusion criterion was lack of Dutch language
fluency. Participants were recruited through flyers at the late effects clinic, social media
announcements, or nomination by their healthcare provider. We aimed for eight to ten
participants per focus group to provide optimum data richness and conversational flow
(32). The sessions were hosted digitally at the Princess Maxima Center in collaboration
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with the Dutch Childhood Cancer Organization using videoconferencing software and
online tools (that is, Mentimeter and Padlet).

Subsequently, the collected outcomes from the healthcare provider surveys and
survivor focus groups were extracted and harmonized by two researchers (RLM and
RJvK), with any discrepancies being resolved through discussion with a third party (LCMK)
and with final agreement of the project group. These informed the unique candidate
outcome lists that were established for each of the 17 childhood cancer types and served
as the starting point for the outcome prioritization.

Step 2: outcome selection

To develop the core outcome set, including outcome definitions, we performed two
Delphi rounds for 17 childhood cancer types. Both rounds were hosted electronically
on the Welphi platform (www.welphi.com). Participants included healthcare providers at
the Princess Maxima Center that participated in the healthcare provider survey (step 1),
as well as staff at St. Jude Children’s Research Hospital nominated by the project group,
and leading international experts identified by working groups at the Princess Maxima
Center and St. Jude Children’s Research Hospital. All participants were categorized into
three stakeholder groups (pediatric oncologists; other (medical, nursing, or paramedical)
care providers; and psychosocial or neurocognitive care providers) (Supplementary Table
1). Survivors of childhood cancer did not participate in the Delphi rounds because survivor
representatives expressed concerns that prioritizing outcomes on the individual level
might be too complex and could cause psychological distress. However, the intermediate
results and final core sets were reviewed and approved by the survivor representatives
in the project group.

With the first Delphi round in March and April 2021, we aimed to condense the
candidate outcome list to 15-20 outcomes per childhood cancer type and add missing
outcomes. For each of the candidate outcomes, participants were asked to rate the
prevalence and severity on a one to seven Likert scale (33). In addition, participants
selected one most important outcome to include in the core set and could suggest new
outcomes. Outcomes were moved forward to the second Delphi round if one or both of
the following criteria were met: (i) a median severity of the outcome of =6.0 in at least
one of the stakeholder groups, and median prevalence of the outcome being greater than
or equal to the median prevalence score across all participants in that same stakeholder
group; and/or (i) top ranking, that is, >10% of participants within a stakeholder group
considered the outcome the most important outcome to include in a core outcome set.
If this resulted in a selection of less than 15 outcomes, the severity threshold would be
decreased in steps of 0.5 until at least 15 outcomes were selected. New outcomes were
added to the candidate outcome list if mentioned by two or more participants within the
same type of childhood cancer.

All participants of the first Delphi round were also invited for the second Delphi round
in May 2021, including nonresponders, provided they expressed an interest to participate.
The results of the previous round were presented to the participants by e-mail. This
second iteration aimed to prioritize approximately five outcomes per childhood cancer
type and to refine the outcome definitions. Participants were asked to rate the importance
of including each outcome in a core set of five outcomes on a one to seven Likert scale,
and select the three most important outcomes per childhood cancer type (33).
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Outcomes were prioritized by the following two criteria: (i) a median score of =6.0
or higher in at least one of the stakeholder groups, and being selected by >25% as one
of the top three outcomes in that same stakeholder group; or (ii) median score of =6.0
among all participants. In order to establish the degree of consensus, three levels of
agreement were defined according to these criteria: level A (both criteria fulfilled), B (only
the first criterion fulfilled), and C (only the second criterion fulfilled). For the four central
nervous system tumors (low grade glioma, high grade glioma, embryonal tumors of the
central nervous system and craniopharyngioma), we observed that the psychosocial
and neurocognitive outcomes were more highly prioritized than the physical outcomes.
This would lead to exclusion of most of the latter outcomes if following the standard
selection criteria. In order to improve the balance in these four Delphi surveys, we lowered
the median score threshold for criterion i and ii to 5.0 for the physical outcomes in these
surveys, while also including the psychosocial and neurocognitive outcomes based on
the regular criteria. Outcomes with level A agreement, the highest level, were always
included in the core set. Level B and C outcomes were included based on evidence
presented in long-term follow-up guidelines and expert opinion within the project group.
The final core sets and definitions were endorsed by the Delphi participants in an e-mail
feedback round.

Draft definitions for each of the selected outcomes were developed by the project
group, using the criteria for clinical relevance and a threshold where the patient
experiences symptoms or an impact on daily life (for example, need to change lifestyle
or use medication). Existing frameworks were used: preferably the Common Terminology
Criteria for Adverse Events version 5 (34), supplemented by definitions used by the
International Late Effects of Childhood Cancer Guideline Harmonization Group, Ponte
di Legno Severe Toxicity Working Group, and World Health Organization. In both Delphi
rounds, participants were asked to review the draft definitions. Definitions for the core
outcomes were revised based on their feedback and presented in the final feedback
round by e-mail.

Step 3: future implementation

The project group selected measurement instruments for each of the core outcomes,
aiming to stay as close as possible to the endorsed Delphi definitions. Draft metrics were
discussed and refined during three online project group meetings until full consensus
was reached on final measurement instruments ready for implementation. For the
physical core outcomes, two separate sets were created. One describes survey questions
for symptomatic outcomes, that is, outcomes that have already resulted in a clinical
diagnosis. The other set contains asymptomatic outcomes, that is, abnormalities on
surveillance or diagnostic tests with or without a clinical diagnosis, using recommended
surveillance strategies from the International Late Effects of Childhood Cancer Guideline
Harmonization Group long-term follow-up guidelines (10). For the psychosocial and
neurocognitive outcomes, internationally validated questionnaires were identified by
expert consultation and mapped to the core outcomes. The objective was to determine
the optimal coverage of these psychosocial and neurocognitive outcomes and alignment
with other guidelines (26, 27). with minimal burden of completion on the parent (proxy),
patient or survivor.
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RESULTS

Step 1: preparation

A total of 555 outcomes were reported in the healthcare provider survey and 107
outcomes in the survivor focus groups. After combining these outcomes in the main
groups and avoiding duplication, we included 65 unique outcomes in the candidate
outcome lists for 17 separate childhood cancer types (34 to 47 outcomes per specific
childhood cancer type) (Table 1).

Step 2: outcome selection

Response rates for the first round of the 17 surveys ranged from 70 to 97%, with a
total of 435 surveys completed; response rates for the second round were between 65
to 92%, with a total of 368 surveys completed (Supplementary Table 4). Institutional
approval for the Delphi surveys was waived by the Princess Maxima Center and St. Jude.
Participants represented 68 institutions and 19 countries (Supplementary Table 5). Based
on the selection criteria, a total of 53 outcomes were carried forward from the first to the
second Delphi round, with 15 to 28 outcomes included in each of the 17 surveys, and
physical, psychosocial and neurocognitive items represented across all childhood cancer
types (Table 1). Eight outcome definitions were revised and definitions were developed
for three newly added outcomes.

After the second Delphi round, a total of 24 unique outcomes were selected across
all types of childhood cancer, in addition to overall survival and cause-specific mortality
(Figure 2 and Table 2). This translates to 7 to 11 outcomes per childhood cancer type.

Level A agreement was found in 21 of the 24 outcomes (Supplementary Table
6), with three level B or C outcomes included based on expert opinion (that is,
stroke and temperature dysregulation in craniopharyngioma, and reduced joint
mobility in osteosarcoma and Ewing sarcoma). Three domains of quality of life were
prioritized: physical, psychosocial and neurocognitive aspects. These resulted from a
re-categorization of all psychosocial and neurocognitive outcomes and four physical
outcomes (chronic pain, reduced levels of physical activity, sleep problems, and fatigue)
after the second Delphi round. Three outcome definitions were modified. The core sets,
including definitions, were accepted in the e-mail round (Table 3).

Step 3: future implementation

Measurement instruments were selected for each of the 24 physical, psychosocial and
neurocognitive core outcomes (Table 4).

For the symptomatic physical core outcomes, 29 healthcare provider survey questions
were formulated that capture each of the outcomes according to their Delphi definition,
while allowing for outcomes to resolve using follow-up questions regarding year of
diagnosis, current situation (active versus inactive) and year resolved, if applicable. For
the asymptomatic physical core outcomes, an overview was created of surveillance
tests recommended by the International Late Effects of Childhood Cancer Guideline
Harmonization Group that have added value to capture outcomes in an early or
asymptomatic stage (10). These can be extracted from medical records, if available.
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Regarding the psychosocial and neurocognitive outcomes, we recommend self-report
by the 23-item Pediatric Quality of Life Inventory (PedsQL) Generic questionnaire for
all patients and survivors, with addition of the PedsQL Multidimensional Fatigue Scale
with 18 items for those with a hematological malignancy or central nervous system
tumor to capture general fatigue, cognitive fatigue, and sleep or rest fatigue (35, 36).
Most psychosocial and neurocognitive items were captured by this approach, except
for three: behavioral problems, independence or autonomy, and body image. Finally, for
survival, we recommend performing a linkage with population registries to record overall
survival and to review the medical record for the specific cause of death, depending on
the available data sources in a country.

DISCUSSION

The International Childhood Cancer Outcome Project resulted in 17 core sets of 7 to
11 items per childhood cancer type, amounting to a total of 24 physical, psychosocial
and neurocognitive outcomes for childhood cancer. We were able to define this set of
important outcomes by an extensive two-round Delphi process including an international
expert panel and survivors of childhood cancer. The core set can be used to evaluate the
balance between survival and quality of survival for patients and survivors to measure
progress within an organization, but also to benchmark with other institutions and
identify best practices.

Strengths of this project include building on previous efforts within pediatric
oncology (24-27), expanding the scope to most types of childhood cancer, and focusing
on measures relevant to patients’ and survivors’ performance of activities in daily life.
Moreover, the Delphi methodology allows equal contribution of all stakeholder types to
the decision-making process, with substantial agreement in the prioritized outcomes (33).
Another strength is that survivors were represented in the project group and consulted in
the focus groups to ensure the final core sets reflect outcomes of importance to patients
and survivors (31, 37).

In this project, we prioritized clinically relevant outcomes for children diagnosed with
or having survived cancer, harmonized outcome definitions, and formulated measurement
instruments. A next step will be to implement this core outcome indicator set in clinical
practice. Measuring and evaluating these outcomes will be a powerful tool to advance
quality of care. By focusing not just on survival but also on the outcomes most valued
by patients, survivors, and their healthcare providers, the delicate balance between
surviving and living with the consequences of cancer and its treatment becomes visible
and actionable. It allows institutions to measure the impact of their treatment strategies
in terms of improved survival, reduced adverse health outcomes or a combination of the
two, thereby pinpointing current care needs and opportunities for future innovations.
In addition, institutions adopting the same core set may participate in benchmarking
initiatives to identify best practices across healthcare organizations to further improve
the quality of care.

Importantly, the occurrence of early and late adverse health outcomes is not only
dependent on the quality of care, but also relies on case-mix variables that describe
differences between hospital populations, such as cancer subtype and stage, sex, age,
genetic susceptibility, comorbidities, and other demographic or clinical traits. Therefore,

193



Chapter 9

such data should be precisely documented and accounted for when benchmarking
with other institutions (38). Moreover, the outcomes should preferably be measured
prospectively to improve reliability and completeness compared to retrospective
evaluation.

The International Childhood Cancer Core Outcome Set most likely cannot be
immediately and completely extracted from common electronic health records. However,
the outcomes can be measured by medical record abstraction, concise questionnaires,
and linkage with existing registries. To facilitate and harmonize its implementation, we
developed an overview of suggested measurement instruments. Regarding psychosocial
and neurocognitive outcomes, we recommend using the established PedsQL Generic and
Fatigue modules for survivors of 2 to 18 years of age. This decision aimed to balance the
instrument’s coverage of core outcomes, availability in different languages, validation
across age ranges, and response burden. The PedsQL is considered a legacy instrument
that is used widely in childhood cancer care and research, permitting comparisons with
historical data, and is free to use for clinical work. Some institutions use this measure
for follow-up until age 30 years, allowing for longitudinal assessments since diagnosis,
including during the transition from acute to short- and long-term follow-up care.
Although the PedsQL measures health-related quality of life on a more general level, it
does not capture specific conditions such as anxiety, depression, posttraumatic stress,
or suicidal ideation in detail. However, these types of psychopathology are less common
in survivors of childhood cancer (39-42). The Patient-Reported Outcomes Measurement
Information System (PROMIS) tools represent a favorable alternative, as they permit
computerized adaptive testing, feature a relatively easy to interpret scoring system and
include item banks that are increasingly becoming the international standard (43-45).
However, because PROMIS measures are currently unavailable in many languages and
only adopted by a few pediatric oncology centers worldwide, we recommend using the
PedsQL as the primary measure to evaluate psychosocial and neurocognitive outcomes
in this project. Evidently, more focused evaluations of specific physical, psychosocial or
neurocognitive sequelae, preferably according to evidence-based clinical guidelines,
remain important those at higher risk of developing adverse effects (10, 46).

The core set should be interpreted while acknowledging that an outcome prioritized
on the aggregated level might not seem relevant for the individual, or alternatively, highly
relevant outcomes on the individual level might not be part of the core set. Nevertheless,
a concise set of relevant outcomes provides benefits in terms of feasibility (47-49).
Furthermore, the 17 types of childhood cancer represented do not include all types of
childhood cancer. This resulted partly from the relevance for the participating centers (for
example, retinoblastoma is not treated at the Princess Maxima Center) or the infrequency
of certain childhood cancer types (for example, thyroid carcinoma). Lastly, the candidate
outcome lists which served as the starting point of the prioritization process were based
on outcome collection efforts in the Netherlands. This might have induced sampling bias
and limited generalizability. However, this risk is limited due to the possibility to put forth
new outcomes during the Delphi process.

The successful development of the International Childhood Cancer Core Outcome Set
is only the starting point of the implementation of outcome-based evaluation of quality
of care. Apart from the involvement of survivor representatives and diverse healthcare
providers throughout the project, additional elements including leadership, engagement,
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a high quality database, balance between patient- and provider-report, and frequent
communication of results are also crucial facilitators for the adoption of these core sets in
clinical practice and the subsequent initiation of quality improvement efforts (47, 49, 50).
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Figure 2. International Childhood Cancer Core Outcome Set

These three circles represents the core outcomes included in the International Childhood Cancer
Core Outcome Set, presented separately for central nervous system tumors, hematological
malignancies and solid tumors. ALL, acute lymphoblastic leukemia; AML, acute myeloid leukemia;
GvHD, graft-versus-host disease; HGG, high grade glioma; Hodgkin, Hodgkin lymphoma; HP,
hypothalamic—pituitary; LCH, Langerhans cell histiocytosis; LGG, low grade glioma; non-Hodgkin,

non-Hodgkin lymphoma; NRSTS, nonrhabdomyosarcoma soft tissue sarcoma; QoL, quality of life;

RMS, rhabdomyosarcoma; SMN, subsequent malignant neoplasm (including meningioma).
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Table 2. Overview of the 17 core outcome sets
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Physical

Overweight

Subsequent neoplasm

Subfertility

Heart failure

Chronic graft-versus-host disease
Hypothalamic-pituitary dysfunction®
Motor problems

Hearing

Disfigurements

Visual problems
Reduced joint mobility

Renal insufficiency

Osteonecrosis
Myocardial infarction
Neurodegenerative LCH
Pulmonary dysfunction
Seizures

Posterior fossa syndrome®
Stroke (hemorrhagic or ischemic)
Temperature dysregulation ]
Male sexual dysfunction |

Psych ial and neur

Physical aspects of quality of life¢
Psychosocial aspects of guality of life?
Neurocognitive aspects of quality of life®

Survival
Overall survival
Cause-specific mortality

Core outcomes for each childhood cancer type are marked in green, with overall survival and
cause-specific mortality to be measured for everyone. CNS, central nervous system; STS, soft
tissue sarcoma.

@ Including diabetes insipidus.

® Posterior fossa syndrome/cerebellar mutism syndrome.

¢ Including chronic pain, reduced levels of physical activity, sleep problems and fatigue.

4 Including low quality of life, social problems, behavioral regulation problems, emotional problems,
poor self-esteem, and reduced independence or autonomy with age-appropriate daily living
tasks.

¢ Including neurocognitive problems and educational or employment problems.

198



Measuring quality of survival for patients with childhood cancer

w/B> Gz 2 Jo __>_m._ 119P)0 40 SJeaA gT aby -
‘ueIpaW SpJepuelS YiMolo Py OHAN @Aoge S T < obe-10J-||Ng :SieaA gT 01 G aby -
‘UelpaW splepuels YImoun plIYD OHAM dA0de as g <1ybisy-1oj-1ybiem :siesh G 01 0 86V -

"UOIIUBAISIUI DAIRISCO J0 1BdIpaW BulINbal SIS0102U081SQ

(SOV) swordwAs SND jewlouqge
pa1eID0SSe-H)T Jo/pue (|Dy ) Bulbewl SND Jewlouge pajeidosse-H Bulpn)dul ‘HDT aAllelauabapolnap

"UOI1DJBJUI UM JUDISISU0D sabueyd H)J pue sawAzus dejpied jewlouge BUIpnIdul ‘U0DIRLUI |BIPIEIOAIN

‘uonuUaAJSIUl JUSBIN
Buninbai 1o leysesym e 1o spie Buppem Buliinbal gy 81e2-5)3s 10 1ejuswinIisul Buljiwi) S1spIosIp (2uejeqgsip
‘AyIonseds ‘eixeje "6°9) JUSWBAOW JO ‘(SSauUdRaM 2)2SNW ‘sdweld 9)asnw ‘Buiydsyimy ‘6-8) oiyredoinau dnAeied

"UOIIUSAISIUL B30 JO 1edIpaW Bullinbal uonounisAp 9110849 Jo uoienoefs
apelBouial ‘uonendafsue ‘opiqn pasealdsp ‘elwsehloue Jo 9auasald ayy BUIPN)dUl ‘UOIIDUNISAD 1BNXDS 218 |N

‘(sAoq) g @be a1049q 20 <

SWN)OA UB1N213S3 10 (S)UIB) 8 abe a1ojaq ¢g abels Jsuue| yym Ayiagnd snoioodsld 4o ‘pajedipul UOIFUSAISIUL 1eDdIpaW
yum (snpidisul seyaqgelp 1esiuad) Adusipysp HAV ‘PeIedIpUl UOIRUSAISIUL |BDIPAW YIM AduBIdysp HSH/HT ‘Paiedipul
UOIFUBAID}UI |BIIPAW YIM ADUBIDYSP HS| ‘1S9) UOIEINWIAS B AQ pawiyuod Aduainyap Ho ‘Paiedipul UoiuaAIauIl
1E2IPAW Y3IM ADUBIDYBP H | DV :Sal|ewloude 8say3 40 810W J0 3UO Y}IM ‘UoRoUNSAp Alejinyid-oiwejeyjodAH

"%01>
Uo[0e 14 UOIROB(e BUIISSI UM JO/PUE ‘UOIISXS J0 AIAIROR 91RI9POW UM 10 3581 1 SWOIdWAS Ym ‘ainjie) 1JesH

1AV 2/e2-,)95 10 JejuswNIISUl Buiiwi) swoydwAs 219A9s
U3IM sn}iuuly Jo ‘queydwi Jea)yo0od 4o ple Burieay e Bulinbal ssaujeap 4o sso) buneay Buipnioul ‘swayqold BuLieay

QY 24e2-)19s 40 1e3usWNIISUl Buiiwi siuswainBysip 1eaisAyd Jayio pue uoneindwy

"219A9S IO 912J9POW JO 21005 AYISASS 18016 B YIIM 9SESSIP 31S0Y-SNSIaA-1}elB d1uoiyD)

YBlamianQ

SISOJO”U031SO

HD7 2AeIaUSBapOINaN

UoDJRIUI |RIPIEIOAIN

Swa)qo.td J0j0|p

UOIDUNJSAP 1BNX3S 318N

uonodunsAp
AJeyinyd-siwe)eyyodA

aln)iey 1eaH

swa)qoJd BurLiea
syuswalnbysiq

95B3SIP 1S0Y-SNSIaA-14e4f d1uoiy)

syuedpied Iydiag syl Aq pe3dadde suoiiuyap swodino jeuld ‘€ a1qel

199



Chapter 9

‘Bop apIinb e 10 dULD puNg e ‘6 QY 9483-4]9S J0 1BIUSWNIISUI BUIIIWI) ‘UOIFRIIWI UOISIA JO P1Y JO UOISIA 819NOp
10 ‘9A9 Pa308}4e B} Ul 9SIOM IO T°() 4O AMNDE 1BNSIA PD3D84I0D 3S9q Y}IM UOISIA pasealdap Buipnioul ‘swaqoid j1ensin

"BuIY30)2 1BBY PazZIeIdads Se YoNS UOIUSAISIUI
Burinbal 10 }IYUBIYEH 0GE/SNIS)9D) 0GE> MO)aq PalnNseaw alnyeladwal 8100 e Y3M ‘UoeinbalsAp ainyeltadwa|

‘Bulusiealy}-a4) 3nde Jo Bulusiealyy a41-uou Jayyie ‘(ewolbuiusw
‘B9) Jown) aAlssaubbe A)ed0) Jo/pue ‘wisejdosu Jueubijew Alewiid mau e se palinddo Ydiym wsejdoau yusnbasgng

'951N02JIUI 1BNX3S pPajdajoidun
JenbBal Jo 210W JO SYUoW 7T Ja3je AdueuBaid 1edlund e ansiyoe 03 ainjiey syl AQ pauyap ‘Aiziajgns a1ewsy 1o e

‘uonezneydsoy Buninbal
BILIBYDSI JBINISBAOICIDD IO UoIezle}dsoy o uoijuaAiaiul Buliinbal abeyiioway jelueldeliul Buipnioul ‘o30S

"UOIIUBAJSIUI JBYI0UR 10 1edIpaw Bulinbal sainzieg
Juejdsuedy jeusl Jo Jo/pue siSAjelp ‘uonejuawa)ddns 91410430918 ‘Uonedipaw bulinbal ‘aseasip Asupiy dluodyd
QY 21e2-49S 40 JeuswnIIsul Buiwn (@suy ‘diy ‘moq)a Uspinoys) syuiof abie) ayy Jo Axnigow pasnpay

1QV 2J82-,)9S 40 |ejUaWNIISUI
Buniwi 410 usbAxo jeruswa)ddns snonuUOD JO JUSIWISIUI Bulinbal eixodAy Buipnidul ‘uoiduNysAp Aleuowind

‘A1abins 212143UBA U3N0y IO JB)19qa.a2 9348 AYI)Ige] Jeuoczows (Z pue ‘yosads
pa2NnpaJ 10 WSIINW }9sUo paAe)ap (T Ag paziiaidoeleyd (SWOIPUAS WSIINW Je)190a.192) SWOIPUAS BSSO) J0LID}SOH

swa)1qoid 1ensip

uonenbaisAp aunjesadwa]

wsejdoau jusnbasgng

Alnnusigns

(d1Wwayos! 4o o1beylioway) 93041
sainzias
Aduaidy4nsul jeusy

ow julof paonpay

uoidUNysAp Aseuownngd

(PwoupuAs wsnnw Jenagalad)
4@WOIPUAS eSS0} J0118}S0d

(penunuod) syuedpiped 1ydiaq oy Aq pardadde suojuysp SWO0I3IN0 Jeuld *g aiqel

o
o
N



Measuring quality of survival for patients with childhood cancer

"€0C-G6TT:(£)ZE:9T0T ISAS AJN SPIIYD 'synsal iyd)ag puejad| ayy
:BWOIPUAS wsiinw Je)agalad oLjelpad aanelsado-ysod uo Jaded snsuasuo) e 3a | Ji33opleuntpno 0} Buiplodde sWolpuAs essoy Jolalsod Jo uoiuyaq q
'£€-0€:(1)6¢T:£10T 'PoO1g
"95easIP 150Y-SNsiaA-1Jedb 21uoIyd J0) SWaISAS uonedyIsse)) ‘S 897 03 Buiplodde 2102s A}1UeAaS 18q0)6 85eaSIp 1S0Y-SNSIaA-3Je46 d1UoIYD JO uoniuyad .
‘uoneziueBbiQ yyeaH pPUoAA ‘OHM ‘2uowloy Buienwis pioJAy} ‘HS ‘SUORIABP pJepUE)S ‘(S BUoWIoy Y3molb ‘Ho) :auowioy Buiziuiain) ‘H7 ‘SIS03A2013S1Y
1122 sueylabue] ‘HDT Buowloy BuieINWI}S 31211104 ‘HSH ‘WeIB0IPIed01103)8 ‘DT [WS}SAS SNOAIBU 1eIIUSD ‘SND Xapul ssew Apoq ‘[IAg Bulan Ajep jo
SaI}IAI}OE QY ‘duowloy d3alnipiiue ‘HAY ‘duowloy 21doJ}od13i000Ualpe ‘H | DV "Uspplipag bulag jou pue ‘suoiedipaw buel ‘391103 ay3 buisn ‘J)as Buipasy
‘Buissalipun pue buissalp ‘Buiyieq oy buliiayal 1Qy 21e2-19s pue ‘Asuow Buibeuew ‘suoyda1al ay3 Buisn ‘say012 4o sale2046 4oy buiddoys ‘sjesw Buliedald
03 Buliiajal 1AV 1PIUSWNIISUI YHM ‘G UOISISA SIUSAT 9SISAPY 404 elI9}11D) ABojoulwls] uowwo)) ay) 0y Buipiodde pauysp ale (1Qv) Buian Ajlep jo seniAnay

9411 40
anbieq 10Ospad Ag painsesw swodino padnolb ‘9)gedondde joN  Alnenb jo syoadse saAniubodoinsN
941140
JlBURD) 1OSPad AQ painseaw swod3no padnolb ‘@)gedndde JoN Aynenb jo syoadse jeposoydAsy

JuBURY 1OSpad Ag painseaw awo23no padnoib ‘@)geondde joN 841 4o Aynenb jo syoadse jedisAygd

(ponuiauod) syuedpnaed Iydiag ayy Ag paidadde suoljiuyap awodino Jeuld *€ ajgel

201



Chapter 9

e ey
91B2-}19S 40 JBIUSWNI}SUI Ul JJoddns Bullinbal swoldwAS 819AS YIM ‘Snjiuuly JO sisoubelp 1ediund e pey uosiad siyy seH
pi3uedwi Jea)y20d
JO ple Bulieay e 1oj UOIEDIPUI UB YIIM ‘SSaujesp Jo SSO) Bulieay Jo sisoubelp 1edjund e pey uosiad S|y} SeH :swall 7 ,swa)goud BuliesaH

S9W021N0 2402 1edisAyd d213ewo0rdWAS ay1 104 SIUBWNIISUI JUBWSINSEIN

pcUo1IeIIPIW

uissaidowsap Bulinbai (snpidisul se}agelp 1e43usd) Aduainyap HAV 40 Sisoubelp 1eaiund e pey uosiad siyl seH
5¢(SA0Q) 6 bk 810J9Q 20 < BWNIOA JBINDI}SBY

10 (S1416) g abe a104aq 7g abeys Jsuue| yim Ayiagnd snopodsld jeljusd 4o sisoubelp 1eaiund e pey uosiad siyy seH
pUOI1BDIPBW BU0J81S03S33 40 10IpeJ}sa Bulinbai Adusipysp HSH/HT 40 sisoubelp 1ed1und e pey uosiad siyy seH

pcuonesipaw plotAyy buninbas Asusipysp HS | Jo sisoubelp 1eaiund e pey uosiad siyy seH ,snpidisul seyaqgelp
(3591 UoNBINWIS B AQ paWLIBU0d Adusipyap HO Jo sisoubelp 1ediuld e pey uosiad siy) seH Buipn)oul ‘uoRdUNYSAP
5 UOIIBDIPBW 9U0SI310204pAY BuLiinbal Adusipyap H| DV 40 sisoubelp 1eaiund e pey uosiad Siy) seH :swall 9 Alteyinyid-oiweieyyodAH

pcUonuaAIRIUL JUSBIN BuLinbal Jo Uleydeaym e 1o spie Bupjem
BunInbal QY 24e3-119S 40 JeuswnIIsul Ul oddns Buuinbal (Ajo1seds ‘eixele "6°9) J9PIOSIP JUBSWSAOW € IO (SSDUMeaM
910snw ‘sdweld a1snw ‘Buiysymy "6'8) Ayredoinau Jojow ‘sisAjeled Jo sisoubelp 1ediund e pey uosiad Siyy seH (wall T ,swa1qoad 1030|A

2p{®I9N3S 10 ,9SeasIp
91eJ2POW JO 91005 AYISASS 180016 B Y3IM 9SBaSIP 3S0Y-SNS1aA-14816 21U0IYD JO SISOUBRIP 1821UND & pey uosiad Siy) SeH :wall T 1S0Y-SNsJaA-1JelB d1uoiyd

20%0%> (43) uonoely uoipdafa Buisal Yim ainjie 1eay Jo sisoubelp 1ediund e pey uosiad siyy seH :wail T ,ain)iej yeaH

»(9S1N02JBUI 1eNXaS pPa3dajoidun Jeinbal Jo aiow Jo Syuow

2T J1914e Adueubaud 1eD1und e aASIYde 03 alnjies e Buipmoul ‘A3Ni4a4gns Jo sisoubelp 1eaiund e pey uosiad siyy seH :wa)l T SAIueigns
wisejdoau jusnbasgns Jo adA} pue 80Ua1in220 :UoI}deIIXS 81e(] qelusejdosu jusnbasgng
yBiam pue jybiay :uonoeiixs eyeq 2YBlamianQO

SaW023N0 3402 jedIsAyd d13ewo3dwWAS ay3 104 SUBWINIISUS JUBWSINSED|N

juswnJisul Juswainsean 2Wo0d}1Nno a.10)

195 aWO02INQ 2407 J9dUBRD) POOYP)IYD 1BUOIIBUISIU| B} JO) SIUSUINIISU] JUSWSINSES|N P 91gel

202



Measuring quality of survival for patients with childhood cancer

,(UOIIUSAISIUI JBYI0UE. 1O UOIIedIpaW BulInbal ‘'sainzias Jo sisoubelp 1ed1und e pey uosiad Siy} SeH wayl T ,$9INZI9g

1 1AV 2Je2-119s 40 Jejuawniisul ul 3aoddns Buliinbal uondunysAp Aleuownd Jo sisoubelp 1e21uld e pey uosiad siyy seH
plUsBAX0 1erusWeddns
SNONUIUOD 10 Jualjiwiaiul Bulinbal ‘uonounisAp Aseuownd jo sisoubelp 1ea1uld e pey uosiad SIyy SeH :Swall ¢ ,uonounysAp Ateuowngd

$8Wo021n0 2102 1edi1sAyd d13ewo3dwAs syl 404 SJUBWNIISU] JUBWSINSEI N

5.(SDV ) SwoldwAs jewsouge pajeposse-HD7 40 (|1DvV)

Buibewl SND 1ewWIoUqe pajeposse-H)T Buipnioul ‘HDT aAlRelausbapolnau Jo sisoubelp 1ed1uld e pey uosiad Sy} SeH (way T >HDT @AeIBUSBapOINaN
pcSabueyd
D)3 pue sawAzus dejpied Jewlouge Bulipn)dul ‘UoI}dIe4Ul BIPJIED0AW JO SISOUBEeIP 1edIUlD B pey uosiad SIy) SeH :wa)l T ,UODIBJUI 1BIPIBDOAN

ot Adabuns BulLinbas s1S0108U08150 JO sisoubelp 1ediuNd e pey uosiad siyy seH
oi(s3uenbeodue ‘sbnip
Buliamo) pidi) ‘seyeuoydsoydsiq) uonedipaul Bullinbal ‘s1S0128U09350 4O SISoubelp 1ed1und e pey uosiad S|y} SeH :Swayl ¢ 5S1S0129U03150

pédueydsueldy jeual e Jo/pue sisAjelp bulinbal ‘eseasip Asupiy 21uolyd Jo sisoubelp 1ea1und e pey uostad siyy seH
pcuonejuswaddns
91A104309)9 Jo uonedIpaw buuinbal ‘9seasip Asupiy 21U0IYd JO SiISoubelp 1ed1uld e pey uosiad Siyl SeH :Swall ¢ SAdusidynsul jeusy

+pe 1AV 8Jed-J18s Jo 1eruawnuisul ul poddns Buninbal ‘(@auy
‘diy ‘moQq)s apinoys) sjuiol abie) ayj Jo a1ow J0 U0 JO A}Igow padnpal Jo sisoubelp 1ed1und e pey uosiad Siyy seH :wayl T SAIniqow juiof paonpay

+ptPOpP 9pIND e U0 sued pung e a1dwexs Joj gy a.ed-))as
JO 1ejuBwWINI3SUl Ul Juoddns Buninbas ‘uoieliwl UoISIA JO P)ay JO UOISIA 81gnop 4o sisoubelp 1ed1und e pey uosiad siyy seH
»S2A8 410Q 10 BUO Ul 8SI0M

10 T°0 40 A}INdE 1BNSIA Pa32a.1402 3S3q B Buipn)oul ‘swa)gold 1ensiA jo sisoubelp 1ea1ul e pey uosiad siyy SeH :Swayl ¢ ,swaygo.d jensin

5y 1AV
91E2-})9S 10 JejUBWNIISUl Ul JJoddns Buninbal ‘yuswainbysip 1eaisAyd 1ayjo 4o uoizeyndwe ue pey uosiad Siyy seH :wayl T ,SjuswaInbysig
JUBWINJISUI JUBWAINSED|N 2Wo231N0 210)

(PaNuIU0D) 39S BWO2INQ 107 JodURD) POOYP)IYD) 18UOIIBUISIU| B} J0J SIUSWNIISUI JUSWDINSEI|N *{ d1qel



Chapter 9

1BAIAINS 104 STUBWINIISUI JUBWBJINSEd N

(enbie4 aAniubo) :uoisuswiq) eanbreq JOspad :swall 9 100

(BuluonduN4 100Y2S :uoisusWI) d1BUL) TOSPad :[SWall G 40 s3oadse aAnRIubod0INSN

100

(Buluonnoung e0S pue HuluodUNH JeUOIlOWT :SUOISUBWIJ) dUBUaD) JOSPad :Swail QT J0O s30adse 1e1D0SoydAsH

(enbBne4 1say/des)s pue anbie4 |elsauan) [suolsuswi) anbieq JOspad :swai T
(Butuonoun4 1ea1sAyd :uoisuswi) LU J1OSPad :[Swall g 700 40 syoadse 1eaisAyd

S9WO023N0 dA13/UB0I0INBU PUE 18120S0YIASd B3 104 SIUSWNIISUI JUBWSINSEIN

(@ge)ieAE JI) H4Dd :UoIROERIIXD BYE( -AdUBIDY4NSul eUDY

(219e)1AR JI) Al3oWOIPNE (UOIORIIXD Ble( .SWwa)go.d burieaH

(@)ge)IeAR JI) PUNOSEINN UO UOIIDUNY D1J0ISAS AT :UOIDERIIXD Bl .2iNle) 1iea

(91ge)1eAR 1) (SO1RWSY PUE SB1RW) HSH ‘(S91eW) JUNOD WJads :uoi3delIXs eleq A148)9ns

S9W023N0 2402 jedisAyd di3ewordwAse ay3 104 SUBWINIISUS JUBWSINSED|N

pUOIIUBAISIUI J3YI0UR 1O UonedIpaw buninbal (uonounisAp 8113088 10 uonendefls spelbosial ‘uonendsfeue
‘opiqn pasealdap ‘elwsebioue) uonounisAp jenxas ajew 4o adAy Aue Jo sisoubelp 1eaiund e pey uosiad siyy seH wayl T ,UOIIdUNJSAP 1BNX3S 31BN

»BUIY1012 1eBY pazie1dads se Yyons uoljuaAiaul Buiinbal uo 4 ,G6 10 D
©GE> MO12Q painsesw ainjesaduwa) 2102 e Yy3IM uoiyeinbalsAp ainjeladwa) Jo sisoubelp 1ed1und e pey uosiad Siy) SeH (wal T ,uoienbaisAp ainyesadws |
p;UoeZIe}IdSOY 1O UOIjUBAIRIUI >(d1wayos|
ue Buninbal (elWBYISI JR)NJISEA0IGS1aD 10 8bRYJIIOWSY JeIURIDRIIUI) 35043 JO SISoubelp 1ediuld e pey uosiad siy} SeH ‘wayl T Jo d1beysioway) a3ons
+pi 1AV ©JB2-J19S U0 JeIUBWINIISUI Ul
poddns Buninbal ‘(WOIPUAS WSNW JB))1202192) SWOIPUAS BSSO) Jo1191s0d JO Sisoubelp 1ediund e pey uosiad Siy) SeH :Wal T ,'5dWOJPUAS BSSOJ 10119}S0

juswnuisul Juswainsesn 2Wo0d2}1N0o 210D

(PENURUOD) 39S BWO0IINQ 3407 JadueD) PooypliyD 1eUOBUISIU| B3 10} SJUBWNIISUl JUBWSINSED|N { 919el



Measuring quality of survival for patients with childhood cancer

“YZ-€T1:(S)0v:zz0T 159AU| J9oueD)
110402 YJ 1V Y23In 9Y3 Ul BJD JusWIeal]} pue sisoubelp Jooued dujelpad 03 Bulplodde SIOAIAINS
192Ued POOYP)IYD Ul AJjeiow 93e7 e 18 J Juops)iy 03 Buipiodde painsesw aq 0} paysabbng
‘(Aanige pue
obe uo Buipuadap) J0AIAINS 10 Jusiied Ag 3iodai-juaied 40 310dai-})9s :924N0S elep paysabbng
. pabuojoid 8q Aew SWOIPUAS WSIINW JB)1903190 WOoJ) AISA0D3I INQ ‘JudISUeI} SABMIE S| WISIINW oY | sa1yjedoinau
1eluesd pue subis 10eay Buo) Buipmoul UodUNISAP WSS Ulelg pue aWoIpUAS aA11D8))e BAIIUBOD Je))2galad ‘BWolpuUAs Jojow Jeyagalad ayl Aq paiuedwodde
29 Ajpusnbauy Aew 3| "eibeydsAp/uonounysAp jeabuAieydolo pue eluojodAy spnidul seinjes) UOWWOD |eUORIPPY "USIP|IYD ul A1abins Jowny 9)2143UsA Yify 1O
Jeagaled Jayje AYige) jeuonows pue ydxeads padnpal/wsiinul 19suo paieiap Agq paziieldeleyd SI aUOIPUAS WsiNW Jeagalad duielipad aAnelado-1s0d,
"€0CT-G6TT:CEQTOT ISAS AIBN SPIIYD "WsinwW Jey)agalad
o1eipad aAnesado-3sod uo Jaded snsussuo) e 38 | J13opleunspno o0} Buiplodde uoniuysg
‘sisoubelp Jo JeaA 1noge uoisanb dn-mo110) suo Bulinbal ‘oW o021N0 Jusuewlad e g 03 PaJSpISUOD) &
"G UOISJISA SIUBAT 9SISAPY/ J04 BLISYID)
ABOjoUIULID| UOWWOD) Y3} WOl paydope ale suoiuYDp 9S8y | "Uspplpag 30U pue ‘suoledipaw Bupel 191103 8y buisn ‘)as Buipaasy ‘Buissaipun pue Buissalp
‘Buiyieq 03 Jsjal QY 24e3-59S 239 ‘Asuow Buibeuew ‘suoydse)a) ay) Buisn ‘sayl01d 4o saled01b Joy Buiddoys ‘siesw Buliedaid 0y Jajal QY 1LIUBSWINISU|
/€-0€:(T)62T:£T0T 'POO1g "95EaSIP 1S0Y-SNSIaA-1Je46 D1U0IYD 10} SWBISAS UOIRIYISSe)D) ‘(S 997 03 BuIpi0dde 91005 AJUBASS 18QO1D) -
"9AIDBUI A)JUSLIND JI PaAj0Sal JeaA
pue (8A132BUI/3AI30E) UOI3ENIS JUBIIND ‘sIsoubelp Jo JeaA Jnoge suonsanb dn-mon o) 931yl Bulinbas ‘awil JaA0 AleA Aew jey} aWo0d}N0 Ue 3¢ 0} PaJapIsuod) ,
"ASAINS 1apIA0id aiedyy eay :224Nn0s elep paysahbng
‘(Anysibas uonendod ‘Auysibas uadued ‘eydwexa Joj) Airsibal Bunsixs :224n0s elep pansabbng 4
‘PJ0294 1BDIPAW 1921N0S BlEP Pa1Sabbng .
‘auowIoy Buieinwiis ploJAyy ‘HS L ‘941 40 Axnenb 100 ‘A1ojusAu| 8417 40 Axnen( d1eIpad “1OSPad HeINdLIIUSA 13 ‘AT
‘auowioy bulziuiein ‘H7 S1S03Ad011S1Y 1192 sueydabueT ‘HD)T ‘duowIoy Yimoub ‘Ho ‘suoulioy Buileinwis 9121104 ‘HS 91ed uoijel}y Jejniawo)b pajewnss
‘Y4 D9 [WBISAS SNOAIBU 1BIIUBD ‘SN D BUIAN Allep JO SaIAIDe QY :Buowloy dnainipiue ‘HAy :@uouloy 21doJ102134000ualpe ‘H | DV "Salisibal Bunsixa yym
abe>ul) Jo ‘salleuuonsanb ‘uonoel}Sge PJodal 1edIpaW Bulsn 185 aW02INQO 2400 192U POOYP|IYD) 1eUO_UISIU| 3] 8inided 0] SJUBWNIISUl JUSWaINSeS|N

1esp JO @sned iuoideNXa BYe]  qeA}E}IOW DYDads-asnerd)

(Ayneyiow) yiesp Jo a3ep Jo (1eAIAINS) dN-M0)104 3Se) (UOI3dRIIXS Ble( q]BAIAINS 11BIBAQ

juswnulisul JuswaJanses iy 2Wo0d31Nn0 310D

(PENURUO) 39S BW02INQ 3407 J9due) PooYpPIIYD) 1RUOIRBUISIU| Y3 10} SJUSWNIISUl JUBWSINSED|N *{ 919el

205



Chapter 9

REFERENCES

. Schulpen M, Visser O, Reedijk AMJ, 8. Suh E, Stratton KL, Leisenring WM,

Kremer LCM, Zwaan CM, Eggermont
AMM, et al. Significant improvement
in survival of advanced stage child-
hood and young adolescent cancer in
the Netherlands since the 1990s. Eur )
Cancer. 2021;157:81-93.

. Gatta G, Botta L, Rossi S, Aareleid T,
Bielska-Lasota M, Clavel J, et al. Child-
hood cancer survival in Europe 1999-
2007: results of EUROCARE-5--a
population-based study. Lancet Oncol.
2014;15(1):35-47.

. Ward E, DeSantis C, Robbins A, Kohler

B, Jemal A. Childhood and adolescent
cancer statistics, 2014. CA Cancer J
Clin. 2014;64(2):83-103.

. Loeffen EAH, Kremer LCM, Mulder RL,
Font-Gonzalez A, Dupuis LL, Sung L, et
al. The importance of evidence-based
supportive care practice guidelines in
childhood cancer-a plea for their devel-
opment and implementation. Support
Care Cancer. 2017;25(4):1121-5.

. Geenen MM, Cardous-Ubbink MC,
Kremer LC, van den Bos C, van der Pal
HJ, Heinen RC, et al. Medical assess-
ment of adverse health outcomes in
long-term survivors of childhood cancer.
JAMA. 2007;297(24):2705-15.

. Bhakta N, Liu Q, Ness KK, Baassiri M,
Eissa H, Yeo F, et al. The cumulative
burden of surviving childhood cancer:
an initial report from the St Jude Life-
time Cohort Study (SJLIFE). Lancet.
2017;390(10112):2569-82.
Frederiksen LE, Mader L, Feychting
M, Mogensen H, Madanat-Harjuoja
L, Malila N, et al. Surviving childhood
cancer: a systematic review of studies
on risk and determinants of adverse
socioeconomic outcomes. Int J Cancer.
2019;144(8):1796-823.

206

10.

11.

12.

13.

14

Nathan PC, Ford JS, Freyer DR, et al.
Late mortality and chronic health con-
ditions in long-term survivors of ear-
ly-adolescent and young adult cancers:
a retrospective cohort analysis from
the Childhood Cancer Survivor Study.
Lancet Oncol. 2020;21(3):421-35.

Van Gorp M, van Erp LME, Maas A,
Kremer LCM, van Dulmen-den Bro-
eder E, Tissing WIE, et al. Increased
health-related quality of life impair-
ments of male and female survivors
of childhood cancer: DCCSS LATER
2 psycho-oncology study. Cancer.
2022;128(5):1074-84.

Kremer LC, Mulder RL, Oeffinger KC,
Bhatia S, Landier W, Levitt G, et al. A
worldwide collaboration to harmonize
guidelines for the long-term follow-up
of childhood and young adult cancer
survivors: a report from the International
Late Effects of Childhood Cancer Guide-
line Harmonization Group. Pediatr Blood
Cancer. 2013;60(4):543-9.

Annett RD, Patel SK, Phipps S. Moni-
toring and assessment of neuropsycho-
logical outcomes as a standard of care
in pediatric oncology. Pediatr Blood
Cancer. 2015;62 Suppl 5:5460-513.
Porter ME. What is value in health care?
N EnglJ Med. 2010;363(26):2477-81.
Porter ME, Larsson S, Lee TH. Standard-
izing patient outcomes measurement. N
EnglJ Med. 2016;374(6):504-6.

.Greenzang KA, Al-Sayegh H, Ma C,

Najafzadeh M, Wittenberg E, Mack JW.
Parental considerations regarding cure
and late effects for children with cancer.
Pediatrics. 2020;145(5).



Measuring quality of survival for patients with childhood cancer

15.Morgans AK, van Bommel AC, Stowell 22.De Ligt KM, de Rooij BH, Hedayati E,

16.

17.

18.

19.

C, Abrahm JL, Basch E, Bekelman JE, et
al. Development of a standardized set
of patient-centered outcomes for ad-
vanced prostate cancer: an international
effort for a unified approach. Eur Urol.
2015;68(5):891-8.

Martin NE, Massey L, Stowell C, Bangma
C, Briganti A, Bill-Axelson A, et al. De-
fining a standard set of patient-centered
outcomes for men with localized pros-
tate cancer. Eur Urol. 2015;67(3):460-7.
Mak KS, van Bommel AC, Stowell C,
Abrahm JL, Baker M, Baldotto CS, et al.
Defining a standard set of patient-cen-
tred outcomes for lung cancer. Eur
Respir J. 2016;48(3):852-60.

Ong WL, Schouwenburg MG, van
Bommel ACM, Stowell C, Allison KH,
Benn KE, et al. A standard set of val-
ue-based patient-centered outcomes
for breast cancer: the International Con-
sortium for Health Outcomes Measure-
ment (ICHOM) initiative. JAMA Oncol.
2017;3(5):677-85.

Zerillo JA, Schouwenburg MG, van
Bommel ACM, Stowell C, Lippa J, Bauer
D, et al. An international collaborative
standardizing a comprehensive pa-
tient-centered outcomes measurement
set for colorectal cancer. JAMA Oncol.
2017;3(5):686-94.

20.Cherkaoui Z, Gonzalez C, Wakaba-

21.

yashi T, Delattre B, Leost E, Serra S,
et al. A standard set of value-based
patient-centered outcomes for pan-
creatic carcinoma: an internation-
al Delphi survey. Ann Surg Oncol.
2021;28(2):1069-78.

De Rooij BH, van den Hurk C, Smaardijk
V, Fernandez-Ortega P, Navarro-Martin
A, Barberio L, et al. Development of an
updated, standardized, patient-cen-
tered outcome set for lung cancer. Lung
Cancer. 2022;173:5-13.

23.

24.

Karsten MM, Smaardijk VR, Velting
M, et al. International development of
a patient-centered core outcome set
for assessing health-related quali-
ty of life in metastatic breast cancer
patients. Breast Cancer Res Treat.
2023;198(2):265-281.

Alguren B, Ramirez JP, Salt M, Sillett
N, Myers SN, Alvarez-Cote A, et al.
Development of an international stan-
dard set of patient-centred outcome
measures for overall paediatric health:
a consensus process. Arch Dis Child.
2021;106(9):868-76.

Schmiegelow K, Attarbaschi A, Barzi-
lai S, Escherich G, Frandsen TL, Halsey
C, et al. Consensus definitions of 14
severe acute toxic effects for childhood
lymphoblastic leukaemia treatment:
a Delphi consensus. Lancet Oncol.
2016;17(6):e231-€9.

25.Andres-Jensen L, Attarbaschi A, Bardi

26.

27.

E, Barzilai-Birenboim S, Bhojwani D,
Hagleitner MM, et al. Severe toxicity free
survival: physician-derived definitions of
unacceptable long-term toxicities fol-
lowing acute lymphocytic leukaemia.
Lancet Haematol. 2021;8(7):e513-e23.
Limond J, Thomas S, Bull KS, Calami-
nus G, Lemiere J, Traunwieser T, et al.
Quality of survival assessment in Euro-
pean childhood brain tumour trials, for
children below the age of 5 years. Eur J
Paediatr Neurol. 2020;25:59-67.
Limond JA, Bull KS, Calaminus G, Ken-
nedy CR, Spoudeas HA, Chevignard MP,
et al. Quality of survival assessment in
European childhood brain tumour trials,
for children aged 5 years and over. EurJ
Paediatr Neurol. 2015;19(2):202-10.

28.Children’s Oncology Group. Long-term

follow-up guidelines for survivors of
childhood, adolescent and young adult
cancers. Version 5.0. 2019. Available
from: http://www.survivorshipguide-
lines.org/pdf/2018/COG_LTFU_Guide-
lines_v5.pdf. Accessed March 10th,
2023.

207



Chapter 9

29.Van Kalsbeek RJ, van der Pal HJH,
Kremer LCM, Bardi E, Brown MC, Eff-
eney R, et al. European PanCareFollow-
Up Recommendations for surveillance
of late effects of childhood, adolescent,
and young adult cancer. Eur J Cancer.
2021;154:316-28.

30.Kilsdonk E, van Dulmen-den Broeder
E, van Leeuwen FE, van den Heuvel-Ei-
brink MM, Loonen JJ, van der Pal HJ, et
al. Late mortality in childhood cancer
survivors according to pediatric cancer
diagnosis and treatment era in the
Dutch LATER cohort. Cancer Invest.
2022;40(5):413-24.
Freyer DR, Lin L, Mack JW, Maurer
SH, McFatrich M, Baker JN, et al. Lack
of concordance in symptomatic ad-
verse event reporting by children, cli-
nicians, and caregivers: implications
for cancer clinical trials. J Clin Oncol.
2022;40(15):1623-34.

Evers. J. Kwalitatief interviewen: kunst

én kunde. 2nd edition. Amsterdam:

Boom Lemma Uitgevers; 2015.

Williamson PR, Altman DG, Bagley H,

Barnes KL, Blazeby JM, Brookes ST, et

al. The COMET Handbook: version 1.0.

Trials. 2017;18(Suppl 3):280.

34.U.S. Department of Health and Human
Services. Common Terminology Crite-
ria for Adverse Events (CTCAE) version
5.0. 2017. Available from: https://ctep.
cancer.gov/protocoldevelopment/elec-
tronic_applications/docs/CTCAE_v5_
Quick_Reference_8.5x11.pdf. Accessed
December 16th, 2022.

35.Varni JW, Burwinkle TM, Katz ER,
Meeske K, Dickinson P. The PedsQL in
pediatric cancer: reliability and validity
of the Pediatric Quality of Life Inventory
Generic Core Scales, Multidimension-
al Fatigue Scale, and Cancer Module.
Cancer. 2002;94(7):2090-106.

36.Varni JW, Seid M, Rode CA. The
PedsQL: measurement model for the
pediatric quality of life inventory. Med
Care. 1999;37(2):126-39.

31

32.

33.

208

37. DiMaio M, Basch E, Denis F, Fallowfield
LJ, Ganz PA, Howell D, et al. The role
of patient-reported outcome measures
in the continuum of cancer clinical care:
ESMO Clinical Practice Guideline. Ann
Oncol. 2022;33(9):878-92.

38.Lingsma HF, Steyerberg EW, Eijkemans
MJ, Dippel DW, Scholte Op Reimer W/,
Van Houwelingen HC, et al. Comparing
and ranking hospitals based on out-
come: results from The Netherlands
Stroke Survey. QJM. 2010;103(2):99-
108.

39.McDougall J, Tsonis M. Quality of
life in survivors of childhood cancer:
a systematic review of the literature
(2001-2008). Support Care Cancer.
2009;17(10):1231-46.

40. Wakefield CE, McLoone J, Goodenough

B, Lenthen K, Cairns DR, Cohn RJ. The

psychosocial impact of completing

childhood cancer treatment: a system-
atic review of the literature. ) Pediatr

Psychol. 2010;35(3):262-74.

Brinkman TM, Recklitis CJ, Michel G,

Grootenhuis MA, Klosky JL. Psycho-

logical symptoms, social outcomes,

socioeconomic attainment, and health
behaviors among survivors of childhood

cancer: current state of the literature. J

Clin Oncol. 2018;36(21):2190-7.

Michel G, Brinkman TM, Wakefield CE,

Grootenhuis M. Psychological outcomes,

health-related quality of life, and neu-

rocognitive functioning in survivors of
childhood cancer and their parents. Pe-
diatr Clin North Am. 2020;67(6):1103-

34.

43.Cella D, Gershon R, Lai JS, Choi S. The
future of outcomes measurement: item
banking, tailored short-forms, and com-
puterized adaptive assessment. Qual
Life Res. 2007;16 Suppl 1:133-41.

44.Hinds PS, Wang J, Cheng YI, Stern E,
Waldron M, Gross H, et al. PROMIS
pediatric measures validated in a
longitudinal study design in pediat-
ric oncology. Pediatr Blood Cancer.
2019;66(5):e27606.

41.

42.



Measuring quality of survival for patients with childhood cancer

45.Reeve BB, McFatrich M, Mack JW, Pin-
heiro LC, Jacobs SS, Baker JN, et al.
Expanding construct validity of estab-
lished and new PROMIS Pediatric mea-
sures for children and adolescents re-
ceiving cancer treatment. Pediatr Blood
Cancer. 2020;67(4):28160.

46.Jacola LM, Partanen M, Lemiere J,
Hudson MM, Thomas S. Assessment
and monitoring of neurocognitive func-
tion in pediatric cancer. J Clin Oncol.
2021;39(16):1696-704.

47. Kampstra NA, Zipfel N, van der Nat PB,
Westert GP, van der Wees PJ, Groe-
newoud AS. Health outcomes mea-
surement and organizational readiness
support quality improvement: a sys-
tematic review. BMC Health Serv Res.
2018;18(1):1005.

48.Benning L, Das-Gupta Z, Sousa Fialho L,
Wissig S, Tapela N, Gaunt S. Balancing
adaptability and standardisation: in-
sights from 27 routinely implemented
ICHOM standard sets. BMC Health Serv
Res. 2022;22(1):1424.

49.Lansdaal D, van Nassau F, van der
Steen M, Bruijne M, Smeulers M. Les-
sons learned on the experienced fa-
cilitators and barriers of implement-
ing a tailored VBHC model in a Dutch
university hospital from a perspective
of physicians and nurses. BMJ Open.
2022;12(1):e051764.

50.Menard JC, Hinds PS, Jacobs SS, Cran-
ston K, Wang J, DeWalt DA, et al.
Feasibility and acceptability of the pa-
tient-reported outcomes measurement
information system measures in children
and adolescents in active cancer treat-
ment and survivorship. Cancer Nurs.
2014;37(1):66-74.

209



Chapter 9

91geondde joN

Jowny pnos 4o Jowny
wa1sAs snoAtau Jesjuad ‘Adueubijew jedibojojewsy
91gedndde joN e Y}IM SIOAIAINS J2dued pooyp|iyd Jesh-g

syladxa juejdsuely d1ousbo)y
s3s16010ulId0pUBS dl3eIpad
suoabuns dlleipad
suoabinsoinau dLeIpad
s}s160)04nau dl3eipad
sysnenads ajn pPlyD

S19510M 1BID0S 1B2IP3IA
sysibojoyoAsdoinan
s31s16010YydAsd

sysidesayy 1edisAyd
slauol}oeld asinu padueApy
SasInNN

sueldIsAyd s3da))e a1e7)
s1Jadxa

a.ied aAlened/1013u0d woldwAs/aied aanioddng
s1sierads uleq

$15160)00UO UoIIBIpEY

1S1) SW021n0 ajepipued
wojul 03 sdnoub sndo4

3sS1) w0330

9)geondde JoN 91geondde joN 515160100U0 dleIPDH d3eplpued wiojul 0] ASAINS
jeudsoy
suonRMIISUl IBYIQ  Yd4easay s.uaJp)iyd apnr-is AB0102uUQ d13eIPad 104 193U BWIXEIN SSBdUlId
Aanins

Iydiag pue sdnoltb sndoJ JoAIAINS ‘ABAINS Japinoid aiedyyjeay ayl ul buneddilied siapjoyayels 10a(oid Jo MaIAIBAQ T 9)1q9el Adejuswaiddng

210



Measuring quality of survival for patients with childhood cancer

'sdnouB Jaployaxels aaiy3 03Ul PapIAIP spunolbyoeq jeuoissajold /T Wolj siaplaoid a1edyjjeay pue s1oAlAINS Buipnioul ‘syuedipiied 30a(old ayy Jo MaIAIBAQ

s3ysibojoyoAsdoinan
s1s16010YydAsd

siapiroid a1ed aaniubod0inau
pue jeposoydAsd

:dnoub sapjoyaiels
sueldIsAyd s3da))o a1e7)
S)adxa aied aAlel)1ed/1013u0d
woydwAs/aied sAnloddng
siapirold

aleayyjesy (jesipswesed

40 ‘Buisinu ‘yesipaw)

18Y30 :dnoub sopjoyaels
$15160100U0 dLijeIpad
1s160)00U0

oLnelpad :dnoub uapjoyaxels

sisierads ajn p1IyD

SJ9340M 1BID0S 1BDIP3IN
sysibojoyoAsdoinan
s31s16010YdAsd

siapinold aied aanjubodoinau
pue jeposoydAsd

:dnoub uspjoyaels

syiadxa juejdsuely d1ousbo)y
s1s16010ULIDOPUD J143eIPad
suoabuns dljeIpad
suoabinsoinau dLleIpad
s1s160104n8U dLijeIpad
sysidesayy 1edisAyd
Siauolinoeld asinu padueApy
sasInN

sueldIsAyd s3da4)o a1e7
s1iadxa aied aAlel)1ed/1013u0d
woydwAs/aied sanloddng
siysherads uled

S1s160100U0 uoleIpeY
siapirold

aleayyjesy (jeaipswesed

10 ‘Buisinu ‘yesipaw)

18Y30 :dnoub sepjoyaels
$15160100U0 dLijeIpad
1s160)00U0

oLneipad :dnoub uspjoyaxels

sysieads ajn pIyD
SJ19340M 1BID0S 1BDIPSIN
s3ysibojoyoAsdoinan
s1s16010YydAsd
siapinold aied

aAIIubod0.NBU pue 1e120soyd4sd :dnoub uspjoyayels

syladxa juedsuely d1ousbo)y
s3s16010UlID0PUB dl3eIpad
suoabuns dlleipad
suoabinsoinau dLeIpad
s1s160)04naU dLIjeIpad
sysidessyy 1edisAyd
slauol}}oeld asinu padueApY
sasINN

sueldIsAyd s3ds))o a1e7)
sy1ladxa

a.ied aAnened/101u0d woydwAs/aied sanioddng

sisiernads uied
$15160100U0 UOIeIPRY

sJapinold aieoynesy (jedipswesed
10 ‘Buisinu ‘eaipaw) 1ay3o :dnoub sspjoysyeis

5315160100U0 d113EIPAH

1s160j0ou0 d1i3e1pad :dnoub Jspjoysyels

Aaaans 1ydyaQg

211



Chapter 9

Supplementary Table 2. Types of healthcare providers participating in the healthcare provider survey (part of step 1)
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Supplementary Table 5. Institutions represented by the participants in the 17 Delphi

surveys (part of step 2)

Institution Country
Agia Sofia Children’s Hospital Greece
Alberta Children’s Hospital Canada

Birmingham Children’s Hospital

Children’s Healthcare of Atlanta

Children’s Hospital for Wales

Children’s National Hospital

Cincinnati Children’s Hospital

Clinical Hospital Center Rijeka

Columbia University Irving Medical Center
Dana-Farber/Boston Children’s Cancer and Blood Disorders Center
Dana-Farber Cancer Institute

Faculty of Medicine and University of Turku
Great North Children’s Hospital

Great Ormond Street Hospital

Hépital Armand Trousseau

Hopp Children’s Cancer Center Heidelberg (KiTZ)
Hospital for Sick Children

Inselspital

Institut Curie

Institut d’hématologie et d’'oncologie pédiatrique (IHOP)
Institut Gustave Roussy

Institute of Oncology

Istituto Giannina Gaslini

Istituto Tumori

Justus-Liebig-University of Giessen
Kantonsspital Aarau

Maine Children’s Cancer Program

MD Anderson Cancer Center

Medical University of Vienna

Memorial Sloan Kettering Cancer Center
Memorial Sloan Kettering Kids

National Cancer Institute

Nemours Al DuPont Hospital for Children
Nottingham Children’s Hospital

Princess Méxima Center for Pediatric Oncology

250

United Kingdom

United States of America
United Kingdom

United States of America
United States of America
Croatia

United States of America
United States of America
United States of America
Finland

United Kingdom

United Kingdom

France

Germany

Canada

Switzerland

France

France

France

Slovenia

Italy

Italy

Germany

Switzerland

United States of America
United States of America
Austria

United States of America
United States of America
United States of America
United States of America
United Kingdom

The Netherlands
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Supplementary Table 5. Institutions represented by the participants in the 17 Delphi surveys

(part of step 2) (continued)

Institution

Country

Rigshospitalet

Royal Manchester Children’s Hospital
Saarland University

Seattle Children's Hospital

Skéne University Hospital

Stanford Cancer Center

Sydney Children’s Hospital

St. Anna’s Kinderspital

St. Jude Children’s Research Hospital
Texas Children’s Hospital

The Capital Region of Denmark

The Royal Marsden

University Clinic Bonn

University Clinic Heidelberg
University Clinic Minster

University College London Hospitals
University Hospital Brno

University Hospital in Motol
University Hospital Oldenburg
University Hospitals Bristol
University Hospitals Gent

University Hospitals Leuven
University Medical Center Gottingen
University Medical Center Hamburg-Eppendorf
University of California, San Francisco
University of Glasgow

University of Oklahoma Health Sciences Center
University of Padua

University of Utah Health

University of York

Vanderbilt University Medical Center
Watford General Hospital

Wroclaw Medical University

Denmark

United Kingdom
Germany

United States of America
Sweden

United States of America
Australia

Austria

United States of America
United States of America
Denmark

United Kingdom
Germany

Germany

Germany

United Kingdom

Czech Republic

Czech Republic
Germany

United Kingdom
Belgium

Belgium

Germany

Germany

United States of America
United Kingdom

United States of America
Italy

United States of America
United Kingdom

United States of America
United Kingdom

Poland
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Supplementary Table 6. Prioritized outcomes in the first and second round of the 17
Delphi surveys (part of step 2)

Hematological malignancies

8 ©
x] ]
3¢ 3% % 5E g3
<8 <2 I z> S:=
P Il O OIS e
Alopecia NP1 NP1 NP1 NP1 NP1
Arrhythmia NPC NPC NPC NPC NPC
Biliary tract disease NPC NPC NPC NPC NPC
Posterior fossa / cerebellar mutism syndrome NPC NPC NPC NPC NPC
Chronic graft-versus-host disease C A NP1 NP2 NP1
Decompensated liver disease NP1 NP1 NP1 NP1 NP2
Defecation problems NPC NPC NPC NPC NPC
Dental problems NPC NPC NPC NPC NPC
Diabetes insipidus NPC NPC NPC NPC A*
Diabetes mellitus NP2 NP1 NP1 NP1 NP1
Disfigurements NP1 NP1 NP1 NP1 NP2
Dysphagia NP1 NP1 NP1 NP1 NP1
Facial musculoskeletal problems NPC NPC NPC NPC NPC
Headache NPC NPC NPC NPC NPC
Hearing problems NP1 NP1 NP1 NP1 NP2
Heart failure A A A A NP1
Hydrocephalus NPC NPC NPC NPC NPC
Hypercholesterolemia or hypertriglyceridemia NP1 NP1 NP1 NP1 NP2
Hypertension NP1 NP1 NP1 NP1 NP1
Hyperventilation syndrome NPC NPC NPC NPC NPC
Hypothalamic-pituitary dysfunction NP1 NP1 NP1 NP1 A
Leydig cell deficiency NPC NPC NPC NPC NPC
Life-threatening infections NP2 NP2 NP1 NP2 NP1
Low bone mineral density NP1 NP1 NP1 NP1 NP2
Malabsorption NP1 NP1 NP1 NP1 NP1
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CNS tumors Solid tumors

ma

Low grade glioma
High grade glioma
Embryonal tumors
of the CNS
Craniopharyngioma
Neuroblastoma
Osteosarcoma
Ewing sarcoma
Rhabdomyosarco
Non-rhabdomyo-
sarcoma STS
Liver tumor
Kidney tumor
Extracranial germ
cell tumor




Chapter 9

Supplementary Table 6. Prioritized outcomes in the first and second round of the 17 Delphi
surveys (part of step 2) (continued)

Hematological malignancies

] ©
] ]
35 34 8 5§ g%
<38 <38 I zZ > 4=
PRYSICALOUICOMES | iiiieesssssssssssess s AR08

Male sexual dysfunction NPC NPC NPC NPC NPC
Motor problems NP2 NP1 NP1 NP1 NP2
Myocardial infarction NP1 NP1 A NP1 NP1
Neurodegenerative LCH NPC NPC NPC NPC A*
Osteonecrosis A NP1 NP2 NP1 NP2
Overweight NP2 NP1 B NP2 NP2
Peripheral sensory neuropathy NP1 NP1 NP1 NP1 NP2
Persisting immunodeficiency NP1 NP1 NP1 NP2 NP1
Physical skin changes NP1 NP1 NP1 NP1 NP2
Premature ovarian insufficiency NP1 NP2 NP2 NP2 NP1
Primary adrenal insufficiency NPC NPC NPC NPC NPC
Pulmonary dysfunction NP2 NP1 NP2 NP2 A
Reduced joint mobility NP1 NP1 NP1 NP2 NP2
Renal insufficiency NP1 NP1 NP1 NP2 NP1
Scoliosis NPC NPC NPC NPC NPC
Seizures NP1 NPC NPC NPC NPC
Speech and language problems NPC NPC NPC NPC NPC
Stroke (hemorrhagic or ischemic) NP2 NP2 NP1 NP1 NP1
Subfertility C A A B NP1
Subsequent neoplasm A A A A NP2
Temperature dysregulation NPC NPC NPC NPC NPC
Thrombo-embolic events NP1 NP1 NP2 NP2 NP1
Thyroid dysfunction NP1 NP1 NP2 NP1 NP1
Trismus NPC NPC NPC NPC NPC
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CNS tumors Solid tumors

ma

Low grade glioma
High grade glioma
Embryonal tumors
of the CNS
Craniopharyngioma
Neuroblastoma
Osteosarcoma
Ewing sarcoma
Rhabdomyosarco
Non-rhabdomyo-
sarcoma STS
Liver tumor
Kidney tumor
Extracranial germ
cell tumor
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Supplementary Table 6. Prioritized outcomes in the first and second round of the 17 Delphi
surveys (part of step 2) (continued)

Hematological malignancies

g ©
52 3% 0§ :E g3
<38 <38 I zZ > 4=
PRYSICALOUICOMES | iiiieesssssssssssess s AR08
Underweight NP1 NP1 NP1 NP1 NP1
Urinary incontinence NPC NPC NPC NPC NPC
Visual problems NP1 NP1 NP1 NP1 NP1
Wound dehiscence NPC NPC NPC NPC NPC
Quality of ife UCOMes: PYSICALASPECTS | \1ovossieesssssees s
Chronic pain NP2 NP1 NP1 NP2 NP2
Fatigue B B B A NP2
Reduced levels of physical activity NPC NPC NPC NP2" NPC
Sleep problems NP1 NP1 NP2 NP1 NP1
Quality of ife UCOMes: pYCOSOCIALISPECLS |||\ iiveessessssssssess s
Behavioral regulation problems NP2 NP2 NP2 NP2 C
Emotional problems NP1 NP2 NP2 NP2 NP2
Financial problems NP1 NP1 NP2 NP2 NP2
Low quality of life A A NP2 NP2 NP2
Poor self-esteem NP1 NP1 NP2 NP2 NP2
Post-traumatic growth NP2 NP2 NP1 NP1 NP2
Reduced independence or autonomy** NP2 NP2 NP2 NP1 NP2
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CNS tumors Solid tumors

ma

Low grade glioma
High grade glioma
Embryonal tumors
of the CNS
Craniopharyngioma
Neuroblastoma
Osteosarcoma
Ewing sarcoma
Rhabdomyosarco
Non-rhabdomyo-
sarcoma STS
Liver tumor
Kidney tumor
Extracranial germ
cell tumor

NP1 NP1 NP2 NP1 NP2 A A NP1 A B NP1 NP2
C NP2 C A NP2 NP2 NP2 NP2 NP2 NP2 B NP2
(@ € C NP2 C A NP1 NP2 B NP2 B

NP1 NP2 NP2 € B NP1 NP2 B NP2 NP1 NP2 NP2

NP2 C NP1 NP2 NP2 NP2 NP1 NP2 NP2 NP2 B B

NPC NPC NPC NPC NPC NPC NPC NPC NPC NPC NPC NPC
B A B C NP2 NP2 NP2 NP2 B NP2 NP1 NP2
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Supplementary Table 6. Prioritized outcomes in the first and second round of the 17 Delphi
surveys (part of step 2) (continued)

Hematological malignancies

g ©
-
8 § -
o - < 3
2 S g £ o 2
g' K] > o © c 8
o £ o £ = T2 5 O
[ Q (2] ] (]
3% 33 % S5E £%
<2 <=2 I z> S=
Quality of life outcomes: psychosocial aspects
Significant psychological or psychiatric concerns NPC NPC NPC NPC NPC
Social problems*** NP2 NP2 NP2 NP2 NP2
Quality of life outcomes: neurocognitive aspects
Educational or employment problems NP2 NP1 NP2 B NP2
Neurocognitive problems A C NP2 B C

A indicates level A agreement, B indicates level B agreement, and C indicates level C agreementin
the second Delphiround, with criteria for each level of agreement specified in the manuscript. NPC
(not prioritized in candidate outcome list) indicates an outcome was not included in the survey’s
candidate outcome list. NP1 (not prioritized in 1t Delphi round) indicates an outcome was included
in the candidate outcome list, but not prioritized in the first Delphi round. NP2 (not prioritized in 2"
Delphi round) indicates an outcome was included up to the first Delphi round, but not prioritized
in the second Delphi round. Outcomes are named based on the final wording, which might have
changed based on participant feedback during the Delphi surveys. *New outcome suggested
in the first Delphi round. **Full outcome name: reduced independence or autonomy with age-
appropriate daily living tasks. ***Full outcome name: Social problems, including difficulties with
peers or relationships. CNS, central nervous system; LCH, Langerhans cell histiocytosis; NP1,
not prioritized in the first Delphi round; NP2, not prioritized in the second Delphi round; NPC, not
prioritized for candidate outcome list; STS, soft tissue sarcoma.
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Solid tumors
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Chapter 10

Most children diagnosed with cancer will survive five or more years. This thesis aimed to
contribute to the quality of their survival by developing a person-centered approach to
survivorship care, providing a better understanding of their risk of pulmonary late effects
after treatment with cyclophosphamide, and facilitating outcome-based evaluation to
improve the quality of care. In this chapter, | will first highlight and reflect on the main
findings of both parts of this thesis. This is followed by several recommendations for
clinical practice, survivorship research, and care evaluation.

PART 1: LIFE AFTER CHILDHOOD CANCER AND THE IMPORTANCE OF
SURVIVORSHIP CARE

The concept of cancer survivorship and models of care

Main findings

In Chapter 2, we explored the concept of cancer survivorship and described models to
organize and provide long-term follow-up care. In summary, survivorship conceptually
begins at the moment of diagnosis, and continues throughout treatment and thereafter,
regardless of achieving remission or cure. Long-term survival is defined as five years
or more after diagnosis. In this chapter, we specifically focused on the spectrum of
endocrine late effects, their risk factors and recommended surveillance strategies. Well-
known late endocrine toxicities of a childhood cancer diagnosis and treatment include
hypothalamic-pituitary dysfunction, primary thyroid dysfunction, primary gonadal injury,
metabolic syndrome, obesity, diabetes mellitus, and low bone mineral density. Evidence-
based guidelines, including those by the International Late Effects of Childhood Cancer
Guideline Harmonization Group (IGHG), guide healthcare providers in deciding who
should receive surveillance for these late effects, when it should be initiated, at which
frequency it should be repeated, and how to proceed if abnormalities are identified. The
model of care can vary greatly, not only depending on the healthcare system, but also
on the preferences of the survivor and their healthcare provider. Most commonly, care is
delivered by the cancer center, but alternatives are general practitioner-led or shared care,
or supported self-management. Key elements include guidance by a multidisciplinary
team at a cancer survivorship expert service or cancer center, as well as the provision of
an individualized survivorship care plan with a summary of cancer treatment and personal
recommendations based on clinical practice guidelines.

The PanCareFollowUp project

Main findings

Chapter 3 introduced the PanCareFollowUp project, initiated to improve the health
and quality of life of childhood cancer survivors by facilitating the implementation
of person-centered survivorship care across Europe. We described how the project
is structured in eight work packages, focusing on the development and evaluation
of the PanCareFollowUp Care Intervention, the development and evaluation of the
PanCareFollowUp eHealth Lifestyle Intervention, dissemination of results, establishment
of policy recommendations, management of the project, and ethics.
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Reflection

Despite wide recognition of the importance of long-term follow-up to prevent late effects
or detect them in an early stage, many adult survivors of childhood cancer still do not
have access to such care (1-3). Similar challenges are faced around the world, and include
a lack of personnel and funding, insufficient time, limited awareness among survivors
and their healthcare providers, and high out-of-pocket expenses (4). PanCareFollowUp
is an example of international collaboration to synergize efforts and expertise to
reach the common goal of lifelong follow-up care for survivors. In analogy to previous
PanCare projects, the work was efficiently divided among the fourteen project partners,
representing ten European countries (5, 6). Milestones and deliverables ensured that
project aims were met in time, and that inter-dependencies did not result in a delay of
the work. The COVID-19 pandemic arose just before the Care and Lifestyle studies were
planned to start recruitment. Globally, acute clinical care was prioritized over elective care
and research, and many long-term follow-up clinics were temporarily closed (7). Despite
this unanticipated challenge, there were only minor delays in interim project deadlines.
Key aspects of this success were continued online meetings, a common understanding
of the importance of the project and its specific goals, and regular review and mitigation
of potential threats to the planning. Moreover, the study sites shared a strong feeling
of responsibility and involvement, with some centers reinforcing their recruitment when
others had to pause, also reflecting the differences in COVID-19 management across
Europe.

The PanCareFollowUp Care Intervention

Main findings

In Chapter 4, we described the PanCareFollowUp Care Intervention which was
developed by survivors, clinicians, and researchers. The aim was to empower survivors
through knowledge about their treatment history, shared decision-making about
surveillance options, and awareness about a healthy lifestyle and other beneficial
choices within their influence. The three-step approach (including pre-visit preparation,
a clinic visit and a follow-up call) was designed to allow flexible implementation in
different healthcare systems, while maintaining key requirements such as a treatment
summary and personalized surveillance recommendations (8). Core groups were leading
in the development of the Survivor Questionnaire, Treatment Summary template,
Survivorship Care Plan template, and information materials. Feedback rounds among
the PanCareFollowUp Consortium and survivors external to the project helped to further
refine and improve each of the components. For the purpose of the PanCareFollowUp
Care Study, these documents were translated from English to Czech, Dutch, Italian and
Swedish. Post-project updates of these materials are included in a Replication Manual
which will be made freely available.

Reflection

The main aim of the PanCareFollowUp project was to improve access to long-term
follow-up care. Therefore, the strengths and limitations of the PanCareFollowUp Care
Intervention will be discussed in a structured way according to the Levesque framework
for patient-centered access to healthcare (9). This model was previously applied to long-
term follow-up care after childhood, adolescent and young adult cancer by McLoone and
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colleagues, to identify supply- and demand-side factors that can be modified to optimize
care pathways (4). The framework uses a multilevel perspective, including relevant
factors for those providing (i.e., health systems, institutions, and healthcare providers)
and receiving (i.e., individuals, households, communities and populations) care. Levesque
and colleagues defined access as “the opportunity to identify healthcare needs, to seek
healthcare services, to reach, to obtain or use healthcare services, and to actually have
a need for services fulfilled”. Based on published literature, they conceptualized five
dimensions of accessibility of services: 1) Approachability; 2) Acceptability; 3) Availability
and accommodation; 4) Affordability and 5) Appropriateness. Furthermore, they defined
five dimensions of personal abilities that are required to turn accessibility into access: 1)
Ability to perceive; 2) Ability to seek; 3) Ability to reach; 4) Ability to pay, and; 5) Ability
to engage. The PanCareFollowUp Care Intervention will be appraised according to these
five dimensions and abilities in the context of childhood cancer survivorship.

The first dimension (Approachability and Ability to perceive) includes aspects such
as not knowing about the existence of long-term follow-up services, lack of knowledge
about the initial treatment and potential late effects, or the notion that surveillance
and survivorship care are only relevant for those with current health issues (10-14).
A structured transition from pediatric to adult healthcare services, as increasingly
implemented, will likely support awareness about a survivor's treatment history and
potential late effects. Reaching those that were treated in the earlier eras, however,
continues to be challenging. Survivors lost to follow-up can sometimes be retraced,
but might also have moved, changed their contact details, or died (15). For those (re-)
engaged in long-term follow-up, the PanCareFollowUp Care Intervention improves
their understanding about their need for survivorship care by providing and discussing
the survivor's Treatment Summary and Survivorship Care Plan in partnership between
the survivor and the healthcare provider. Recent studies indicate that survivorship care
plans result in a significantly improved health literacy among childhood cancer survivors
and their parents as well as a higher attendance of subsequent follow-up care (16-19).
Actively involving the survivor while respecting their narrative promotes conversations
and care decisions which are aligned with the values and preferences of the survivor (20,
21). Notably, certain subgroups seem to benefit less or not at all from using a survivorship
care plan (16, 17). It remains to be studied how to effectively reach all survivors, especially
those with the highest need of long-term follow-up care. For example, game-based
learning might be much more appealing among younger survivors of childhood cancer
and showed a significant improvement in knowledge about late effects (22).

Supply-side factors represented in the second dimension (Acceptability and Ability
to seek) include an underappreciation of survivorship issues by healthcare organizations,
and thereby limited supportin initiating and continuing long-term follow-up services for
survivors in oncology-focused settings (1, 2, 23, 24). Meanwhile, primary care providers
indicate a feeling of inexperience and insufficient knowledge regarding the management
of late effects, in addition to limited time and financial resources to provide such care (25,
26). These issues require different approaches. The PanCareFollowUp Care Intervention,
a cancer-center led care model, is expected to increase awareness and confidence
among primary care providers through the shareable Survivorship Care Plan. Using this
document, they can be informed about the delivery of survivor-related care and the
availability of expertise centers and guidelines (14). In addition, primary care physicians
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can take the lead on care within their field of expertise (e.g. cardiovascular risk or chronic
kidney disease management), with the long-term follow-up clinic staying in charge of
surveillance recommendations and guideline updates. However, acceptability on the
healthcare provider and policy level demands further attention. For example, fellowships
in childhood cancer survivorship might familiarize physicians with the concept of long-
term follow-up (27). The results of the Care Study might also contribute to a better
understanding of the benefits of person-centered survivorship care. This will support
the integration of lifelong follow-up in the care pathway for any child with cancer. On
the demand-side, attendance is better for those with higher health-related self-efficacy
and those feeling ready to transition before they move from pediatric to adult healthcare
settings (24, 28-30). In contrast, those with cognitive impairment are less likely to attend
planned clinic visits, whereas these survivors may be at higher risk for other late effects
and more in need of risk-based surveillance (31). Person-centered care, as integrated in
the PanCareFollowUp Care Intervention, combines evidence-based surveillance with
a holistic view. It acknowledges that the survivor may have physical, mental and social
health needs and that these may depend on personal preferences and values (20). The
approach consists of three main elements: 1) initiating a provider-survivor partnership by
focusing on the survivor's perspective on life and health; 2) integrating this partnership
through information sharing; and 3) safeguarding the partnership by considering and
discussing the individual's preferences and values in care decisions (32). Using this
empowering strategy which supports them to manage their own healthcare needs, less
survivors might be lost to follow-up. Another important consideration is the reluctance of
some survivors to engage with long-term follow-up care due to painful emotions or a fear
of discovering late effects or a cancer recurrence (11, 33). The PanCareFollowUp Care
Intervention specifically addresses worries and fears in the Survivorship Questionnaire. If
issues emerge, these can be further explored during the clinic visit, with specialist referral
for psychological or social support if needed. Acknowledgement and validation of their
concerns may prevent disengagement from care. Recent work indicated that healthcare
providers are conscious of the risk of increased distress due to a survivorship care plan,
although survivors mostly reported positive effects (18, 34). Nonetheless, aspects such
as the need for information and support, cognitive abilities, coping style and personal
preferences warrant further exploration in future studies in order to optimally support a
survivor's ability to seek care.

The third dimension (Availability, Accommodation and Ability to reach) underscores
the importance of established long-term follow-up programs with survivorship expertise
and close collaboration with other subspecialists (1, 30, 35, 36). The PanCareFollowUp
Care Intervention very specifically addresses availability of care, as it provides institutions
with many of the materials needed to initiate a long-term follow-up clinic. For survivors
with potential access to a late effects clinic, a longer travel distance and restricted
opening hours can be additional barriers to participate in follow-up care (33, 37). Other
common obstacles relate to transportation, responsibilities regarding childcare or informal
care, or work commitments (31, 33, 38). The PanCareFollowUp Care Intervention partly
mediates these issues by efficiently planning potential surveillance tests on the day of
the clinic visit, leveraging the information collected beforehand through the Treatment
Summary and Survivor Questionnaire. Moreover, a post-visit phone call is used to
finalize the Individualized Survivorship Care Plan, reducing the travel time. Other studies
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suggested that leveraging virtual care services and delivering interventions remotely
could facilitate attendance (39-41). Nevertheless, a recent study on a completely
distance-delivered program indicated that survivors only recalled 1.9 of their average of
6.6 recommendations correctly, and 56% did not adhere to any of the recommendations
after six months (42). However, similar numbers are found throughout the landscape of
healthcare, with up to 70% non-compliance when lifestyle changes are required (43).
This exemplifies the challenging nature of changing health behaviors and the importance
of a person-centered approach. Including a clinic visit, as in the PanCareFollowUp Care
Intervention, might be more effective than using telephone or videoconference meetings
only. Another alternative would be to use other models which allow care provision closer
to home, such as primary-led care. However, limited expertise on survivor-specificissues,
as discussed in the first dimension, remains an influential barrier among primary care
providers, with most survivors preferring follow-up by a medical oncologist (14, 44, 45).
The fourth dimension (Affordability and Ability to pay) includes financial factors on
both the supply- and demand-side. Healthcare providers experience limitations due to
insufficient funding and, partly related to this issue, staff shortages (2). On the survivor
side, limited reimbursement and high out-of-pocket expenses can be important factors
that affect their ability to pay, as well as the fear of losing insurance coverage after
the detection of late effects (24, 37, 38, 46). These factors might be less influential in
countries with universal health coverage. In addition, the “right to be forgotten”, which has
been implemented in several European countries including the Netherlands, may limit the
adverse financial impact of being a childhood cancer survivor as it ensures eligibility for
life insurance and mortgages regardless of a survivor's medical history (47). Although the
PanCareFollowUp Care Intervention does not specifically address the financial impact,
we did collect costs incurred by the healthcare provider and survivor as part of the Care
Study. This will allow a comprehensive assessment of the costs associated with the
person-centered care visit in relation to short-term and projected long-term effects.
Lastly, the fifth dimension (Appropriateness and Ability to engage) includes supply-
side elements such as insufficient knowledge about and adherence to existing guidelines
among healthcare providers, limited multidisciplinary care and poor coordination and
continuity of care (23, 25, 26, 48). Several components of the PanCareFollowUp
Care Intervention address these barriers. For example, the Survivorship Care Plan
helps to educate healthcare providers about a survivor's treatment-related risks and
communicates evidence-based recommendations to specialists and the primary care
physician (19, 49, 50). In a Swedish study, a care plan helped improve the adherence to
breast cancer screening guidelines among female childhood cancer survivors, leading
to the detection of three novel cases (51). A promising perspective in this regard is the
development of digital support tools that can generate and provide survivorship care
plans using treatment information and the most recent guidelines. These instruments,
such as the European Survivorship Passport (34) and US-based Passport for Care show
significantimprovement in guideline adherence (52, 53). However, their implementation
is not straightforward and includes the consideration of many ethical, legal, social,
economic and technological aspects (34, 54). Important factors regarding the ability to
engage are independence and personal responsibility (37, 55). Similar to other chronic
conditions, self-management skills are essential among survivors to understand their
treatment-related risks, monitor symptoms, set goals, and seek care when needed (49,
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56). With empowerment as a fundamental outcome, the person-centered approach in
PanCareFollowUp Care may positively impact on the ability of survivors to engage in care.

The PanCareFollowUp Recommendations

Main findings

In Chapter 5, we presented the PanCareFollowUp Recommendations. We used a
pragmatic methodology to develop recommendations for long-term follow-up care
for relevant topics where no evidence-based IGHG guidelines existed. This included
reviewing four existing national long-term follow-up guidelines for answers to six clinical
questions: 1) Who needs surveillance?; 2) What surveillance modality should be used?;
3) At what age and time should surveillance be initiated?; 4) At what frequency should
surveillance be performed?; 5) When should surveillance be discontinued?; and 6) What
should be done when abnormalities are identified? For conditions that would benefit from
prevention, we added an additional question: 7) What standard recommendations should
be given to survivors at risk? If three out of four guidelines agreed, we adopted their
recommendation, whereas topics with less or no concordance were discussed within the
Working Group to reach agreement. The resulting 25 consensus-based recommendations
describe strategies including awareness only (n = 6), awareness, history and/or physical
examination (n = 9), or additional surveillance tests (n = 10), and complement the existing
IGHG guidelines in anticipation of evidence-based guidance for these topics.

Reflection

Following their publication, these recommendations have not only been implemented at
the four study sites of the PanCareFollowUp Care Study, but are currently being used in
various European countries, including Germany and Austria (57). As anticipated, several
IGHG guidelines have been published since, covering topics such as bone mineral density
surveillance (58), dexrazoxane cardioprotection (59), and education and employment
outcomes (60), while guidelines on cardiomyopathy surveillance and subsequent breast
cancer have been updated (61, 62). An update of the PanCareFollowUp Recommendations
by PanCare is expected in 2024. As many of the consensus-based topics presented in
this chapter have not been addressed by the IGHG yet, our work remains relevant for
current clinical practice in anticipation of evidence-based guidelines. A benefit of the
pragmatic approach of the PanCareFollowUp Recommendations was the accelerated
process of only nine months to develop 25 consensus-based recommendations. An
average evidence-based guideline, by contrast, can take multiple years. A solution
integrating evidence-based precision and condensed timelines might lie in the concept
of living guidelines (63). Using automated searches, the process is optimized so individual
recommendations can be updated once new relevant evidence is released and identified.
Frequent, smaller updates may be more feasible and ensure the translation of the most
recent evidence to clinical practice. Most living guidelines have been found to stay up-
to-date, but the risk of exceeding the planned period of being updated still exists and
remains dependent on the continued efforts of the guideline panel (64).

267



Chapter 10

The PanCareFollowUp Care Study

Main findings

Chapter 6 introduced the protocol for the PanCareFollowUp Care Study, designed to
evaluate the feasibility, effectiveness and costs of implementing the PanCareFollowUp
Care Intervention. In this prospective cohort study, 800 survivors receive the
PanCareFollowUp Care Interventions at four study sites in Belgium, the Czech Republic,
Italy and Sweden. Follow-up is performed until six months after the clinic visit. The
survivor-reported outcomes, survivor-reported experiences, clinical outcomes and
feasibility outcomes will be described and analyzed with attention to the repeated
measurements, the multicenter design, the use of multiple testing, and potentially
relevant subgroups. Moreover, the health economic outcomes provide insight into the
costs associated with implementation, as well as observed and modeled benefits. The
data is managed centrally by one of the project partners. The Reach, Effectiveness,
Adoption, Implementation and Maintenance (RE-AIM) framework has been used to
assess the impact of the PanCareFollowUp Care Intervention throughout the project
and after the study ended.

Reflection

Although long-term follow-up care is widely endorsed, evidence on the efficacy and
cost-effectiveness is very limited. Survivors that attended follow-up demonstrated
better awareness about their cancer diagnosis, treatment, and late effects, and had
less hospitalizations than non-attendees (15, 65). There is also some evidence pointing
toward the cost-effectiveness of specific surveillance strategies and interventions (66-
69). However, at the start of the PanCareFollowUp project, the comprehensive approach
of person-centered care had not been evaluated yet. Recently, a program aimed at
childhood cancer survivors disengaged from cancer-related follow-up care was piloted
in Australia (15). Recognizing similar challenges in initiating and providing survivorship
care, the “Re-engage” program was developed as a distance-delivered, nurse-led
intervention aiming to educate and empower survivors (15). Their target population
is similar to that of the PanCareFollowUp Care Study, but the intervention is slightly
different, as it completely relies on videoconferencing software and telephone calls,
with recommended surveillance performed by specialists or primary care services after
referral. However, their primary outcome is similar: health-related self-efficacy measured
at baseline, one month and six months post-intervention, with initial reports indicating a
significant increase due to the intervention. However, despite experiencing the program
as beneficial, survivors did not show significant improvement on health behaviors, and
demonstrated low recall of and adherence to individualized healthcare recommendations
(15, 42). Perhaps a clinic visit, as included in the PanCareFollowUp Care Intervention, is
more efficient to tailor the information to the needs of the survivor, thereby resulting in
better adherence to recommendations and future follow-up (14). Analyses on the cost
consequences were planned according to the Re-engage study protocol, but have not
been published yet. Compared to Re-engage feasibility study, the PanCareFollowUp
Care Study provides an equally comprehensive evaluation of person-centered follow-
up care and its effects on empowering survivors. Moreover, it is analyzed in a larger
study population (800 compared to 30 survivors). In addition, it will provide insight in
variations according to healthcare system and country, which is relevant information in
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the European context. Lastly, the cost-effectiveness evaluations will provide the much-
needed knowledge about the costs associated with implementing person-centered
follow-up care in relation to the expected benefits. Together, this information will be
valuable to healthcare providers, managers and policy makers to efficiently allocate
resources and improve access to long-term follow-up care for all survivors of childhood
cancer in Europe.

The DCCSS-LATER 2 PULM sub-study

Main findings

In Chapter 7, we examined long-term pulmonary dysfunction in relation to
cyclophosphamide exposure among childhood cancer survivors. In this Dutch Childhood
Cancer Survivor Study (DCCSS)-LATER 2 PULM sub-study, 828 survivors that had
been treated with cyclophosphamide and/or pulmonary toxic treatment, and controls,
completed a questionnaire, a clinic visit and a pulmonary function test. Our primary
outcomes included diffusion abnormalities, restrictive dysfunction, and obstruction
measured by a pulmonary function test. Secondary outcomes were chronic cough or
recurrent respiratory tract infections identified by a questionnaire, and shortness of breath
or supplemental oxygen need observed during a clinic visit. Consistent with previous
studies, diffusion and restriction abnormalities were most prevalent among those treated
with pulmonary toxic treatment (70-72). We constructed several multivariable logistic
and linear regression models to examine the association between cyclophosphamide
and several pulmonary outcomes with adjustment for relevant confounders, such as
pulmonary toxic treatment, age at diagnosis, attained age, clinically relevant cardiac
dysfunction and smoking. The linear regression on total lung capacity z-score,
indicative of restrictive dysfunction, showed a 0.3 point reduction after a cumulative
cyclophosphamide dose of =10 g/m?. However, this is a modest effect compared to the
lower limit of normal for restrictive dysfunction at a TLC z-score of -1.65. Moreover,
the logistic regression on diffusion impairment showed an odds ratio of 2.0 for those
treated with a cumulative cyclophosphamide dose of 5,000-10,000 mg/m?, but did not
provide further evidence for a dose-response relationship. We concluded that there were
no clinically relevant effects of cyclophosphamide on any of the primary or secondary
outcomes.

Reflection

Our study was the first to be able to clearly distinguish between the adverse effects of
cyclophosphamide and pulmonary toxic treatment. Strengths included the leverage of
the DCCSS-LATER cohort (1963-2001) as a long-term population-based cohort and
inclusion of a survivor control group. Moreover, we performed clinical evaluation of most
outcomes, used contemporary reference equations for the pulmonary function tests, and
had accurate data on diagnosis, treatment and relevant confounders (73, 74). In addition,
multiple imputation helped to increase the accuracy and statistical power of our analyses
(75). However, our findings should be interpreted in the context of a few limitations. Due
to the study design, we could not account for the impact of lung complications during
cancer treatment on long-term pulmonary health, nor could we evaluate longitudinal
changes (76-78). Also, the use of pulmonary function tests performed according to
surveillance guidelines for those exposed to pulmonary toxic treatment might have
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produced selection bias, which means that the impact of pulmonary toxic chemotherapy,
radiotherapy or surgery might be over- or underestimated. In summary, our results can be
used to strengthen evidence-based pulmonary surveillance recommendations for many
survivors of childhood cancer treated with cyclophosphamide, but without established
pulmonary toxic treatment.

PART 2: EVALUATING THE QUALITY OF CARE FOR CHILDHOOD CANCER
PATIENTS AND SURVIVORS

Clinical practice guidelines and quality indicators in pediatric oncology

Main findings

In Chapter 8, we described the importance of clinical practice guidelines and quality
indicators in pediatric oncology. Through systematic reviews of clinical research, the
most recent and relevant evidence is translated to clinical guidance. Quality indicators
are an important tool in the evaluation of the quality of care that is provided. These
measurable elements of clinical practice give insight about the processes (e.g., adherence
to surveillance recommendations), structures (e.g., the availability of a long-term follow-
up clinic) or outcomes (e.g., survival rates or low occurrence of adverse health outcomes)
that are associated with high-quality care.

The International Childhood Cancer Core Outcome Set to measure quality of
survival

Main findings

In Chapter 9, we presented the International Childhood Cancer Core Outcome Set. In
close collaboration with parent and survivor representatives and healthcare providers
worldwide, we prioritized the outcomes which are most relevant in defining quality of
survival after childhood cancer. Using this metric, institutions can measure their own
progress over time or benchmark with peers. This will benefit the quality of care in
pediatric oncology. A total of 24 physical, psychosocial and neurocognitive outcomes
were selected to capture quality of survival for 17 types of childhood cancer. Agreement
was found on outcome definitions and measurement instruments, which include medical
record abstraction, questionnaires (for patients, survivors and/or healthcare providers),
or linkage with existing registries.

Reflection

The International Childhood Cancer Core Outcome Set integrated the perspectives
of many stakeholders to provide a comprehensive but concise selection of outcomes.
Using outcomes to evaluate the quality of care has increasingly gained attention
since the introduction of value-based healthcare in 2010 (79). Porter defines value
as “health outcomes achieved per dollar spent”, shifting the focus from the amount of
work performed or the volume of services delivered to the results that are achieved.
Other important elements of value-based healthcare include an emphasis on the
patient perspective, recognition that relevant outcomes are condition-specific and
multidimensional, and the promotion of standardized outcome measurement as a tool
to better understand value and identify opportunities for improvement (80). In the
Netherlands, the implementation of outcomes measurement was accelerated by the
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2018-2022 program “Value-based healthcare” by the Dutch Association of Hospitals. It
focused on three pillars: 1) learning and improving using outcome data; 2) learning and
improving using patient experiences; and 3) promoting shared decision-making. One of
its ambitions was to use value-based healthcare for at least 50% of the disease burden
by the end of the program.

Core sets of outcomes for different conditions and populations are essential to
harmonize outcome measurement and allow benchmarking between institutions. By the
start of our project, these had been defined for several types of adult cancer, as well as for
childhood acute lymphoblastic leukemia and brain tumors (81-91). However, our project
was the first to cover most types of pediatric cancers, agree on harmonized definitions
and measurement instruments across all included subtypes, and involve many different
stakeholders including childhood cancer survivors in the decision-making process. Some
of the lessons learned that were recently published by the International Consortium
for Health Outcomes Measurement (85) were already integrated in our project, such
as the use of the Delphi methodology to form consensus and the engagement of
survivor representatives throughout the process (92). The physical, psychosocial and
neurocognitive outcomes prioritized in the International Childhood Cancer Core Outcome
Set cover several of the domains outlined by ICHOM. These include disutility of care (i.e.,
early and late adverse effects of cancer treatment), functioning and quality of life, and
survival and disease control (92).

Agreement on the International Childhood Cancer Core Outcome Set is only the
starting point toward outcome-based evaluation of care. The next step is integration of
outcome measurement in clinical practice. Implementation requires the alignment and
engagement of many stakeholders. Experiences with health outcomes measurement
in other fields can inform about effective strategies in pediatric oncology. For example,
continued patient involvement has been shown to be an important facilitator for
successful implementation, in addition to a high quality database, frequent reporting
and feedback, engagement and leadership (93). Nevertheless, despite the added
value for understanding experiences and care pathways, patient engagement can also
be challenging (94). Clarification about the role of patients, survivors and caregivers
throughout the implementation process will help to involve them where needed most.
Moreover, our strategy to define harmonized measurement instruments across the 17
types of childhood cancer will be advantageous to the standardization and comparability
of results (92). Lastly, it would be worthwhile to explore the use of dashboards to display
and evaluate outcomes, as end users describe them as “thrilling” and highly motivating
to complete outcome registration (94).

RECOMMENDATIONS

Recommendations for clinical practice

Provide person-centered long-term follow-up care to empower survivors in managing their
own healthcare needs and navigating the healthcare system.

Share and discuss a summary of treatment and personalized evidence-based surveillance
recommendations with each survivor of childhood cancer by the end of their treatment, to
improve awareness of their risk of late effects and their need for lifelong follow-up and to
ensure they receive high-quality care.
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Recommendations for clinical practice (continued)

Establish a structured transition process from pediatric to adult healthcare settings to support
survivors in obtaining self-management skills and reduce the number lost to follow-up at this
crucial moment.

Establish a structured transition process from pediatric to adult healthcare settings to support
survivors in obtaining self-management skills and reduce the number lost to follow-up at this
crucial moment.

Perform surveillance for late health problems of childhood cancer treatment, including
pulmonary effects, according to published long-term follow-up guidelines.

Recommendations for survivorship research

Collaborate in multidisciplinary national or international research networks to effectively
address relevant knowledge gaps while integrating different perspectives and types of
expertise.

Include childhood cancer survivor representatives in the design, conduct and evaluation of
research to ensure the results meet their needs.

Evaluate interventions aiming to improve access to long-term follow-up with attention for
supply-side (i.e., health systems, institutions, and healthcare providers) and demand-side (i.e.,
individuals, households, communities and populations) factors, to correctly identify which
dimensions are being targeted and to highlight which barriers and facilitators regarding the
accessibility of healthcare and the abilities of survivors require further attention.

Study the effects of receiving a survivorship care plan on positive outcomes such as
empowerment, health and quality of life, but also take into account the potential risk of
increased anxiety and distress. Furthermore, explore the factors that can influence the
effectiveness of providing a survivorship care plan in improving a survivor's health literacy and
self-management skills, and use this knowledge to develop targeted strategies to support
survivors in their abilities to seek and receive appropriate care.

Collect information on the costs associated with novel long-term follow-up strategies, so
effective approaches can be evaluated on a health economic level and used to optimize care
pathways.

Investigate the potential of living guideline tools to support and accelerate the development of
new evidence-based guidelines and the update of existing recommendations.

Implement statistical methods to improve the accuracy and power of research in the presence
of missing data, for example by performing multiple imputation, and consider causality
relations between variables during the study design and analysis.

In future studies on long-term pulmonary health, focus on a better understanding of the
significance of diffusion impairment and restrictive dysfunction, to differentiate between
(subclinical) confirmed interstitial lung disease and microscopic damage to the lung tissue.
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Recommendations for evaluation of care

Leverage known facilitators (e.g., continued patient involvement, high quality database,
interactive dashboards, frequent reporting and feedback, engagement and leadership) to
improve the successful implementation of outcome-based evaluation and provide insight into
the progress in improving the quality of care at the Princess Maxima Center.

Involve other pediatric oncology centers in the implementation of the International Childhood
Cancer Core Outcome Set to facilitate benchmarking and the identification of best practices to
further improve the quality of care.

CONCLUSIONS

The research described in this thesis aimed to contribute to the health and wellbeing
of childhood cancer survivors from diagnosis throughout their lives. We described
the development and evaluation of a person-centered care model, provided a better
understanding of the potentially pulmonary toxic effect of cyclophosphamide, and defined
an international core outcome set to measure quality of survival. This work has resulted
in several tools and recommendations which are currently being used or implemented to
provide, improve and evaluate clinical care. Moreover, the results can be used to further
strengthen surveillance guidelines and have given rise to new research questions. In the
context of limited resources, future efforts should continue to involve childhood cancer
survivors ensure that research and care are aligned to meet their needs.
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leder jaar wordt bij ongeveer zeshonderd kinderen in Nederland kanker vastgesteld.
De kans op overleven na kinderkanker is in de afgelopen decennia sterk toegenomen
door steeds betere behandelingen en ondersteunende zorg. Vijf jaar na de diagnose
is nog meer dan 80% van de kinderen in leven. Helaas kunnen de kanker zelf, maar
ook de behandelingen met bijvoorbeeld chemotherapie, bestraling, chirurgie en
stamceltransplantaties bijwerkingen geven op de lange termijn. Deze fysieke en
psychosociale late gevolgen, zoals hartfalen, verminderde vruchtbaarheid, tweede
tumoren of vermoeidheid kunnen jaren later nog ontstaan en hebben een negatieve
invloed op de kwaliteit van leven na kinderkanker.

Het is belangrijk om late effecten te voorkomen, waar mogelijk, of om deze zo vroeg
mogelijk te ontdekken en te behandelen. Daarom wordt aangeraden om hier gedurende
de rest van het leven gericht op te controleren. In Nederland heeft elke overlevende
van kinderkanker (ook wel: survivor) toegang tot lange termijnzorg. Op Europees niveau
bestaan hierin echter grote verschillen. Na het bereiken van de volwassen leeftijd worden
de controles bij de kinderoncoloog vaak afgesloten, maar slechts een op de drie survivors
van kinderkanker kan deze vervolgens voortzetten in de volwassen zorgsetting. Dit komt
onder andere door een tekort aan tijd, onvoldoende zorgverleners, beperkte kennis over
late effecten en ontoereikende financiéle vergoedingen. Het Pan-European Network for
Care of Survivors after Childhood and Adolescent Cancer (PanCare) is in 2008 opgericht
als samenwerking tussen professionals, survivors en hun families om de toegang tot en
kwaliteit van lange termijnzorg in Europa te verbeteren. Vanuit dit oogpunt heeft PanCare
meegewerkt aan verschillende Europese projecten, waaronder PanCareFollowUp. Het
PanCareFollowUp Consortium bestaat uit veertien partijen uit tien Europese landen.
Binnen het project is er onder andere gewerkt aan een persoonsgericht zorgmodel (de
PanCareFollowUp Care Interventie) en een persoonsgerichte digitale zorginterventie
voor het verbeteren van de leefstijl (de PanCareFollowUp eHealth Lifestyle Intervention).
Persoonsgerichte zorg is afgestemd op de persoonlijke behoeften, wensen en voorkeuren
van de survivor, in plaats van enkel zijn of haar medische toestand.

Evidence-based richtlijnen helpen om zorg te verlenen die is gebaseerd op de meest
recente en betrouwbare wetenschappelijke inzichten. Ze beschrijven bijvoorbeeld
na welke behandelingen voor kinderkanker er wel of geen onderzoek moet worden
gedaan naar specifieke late effecten, hoe vaak er controle moet plaatsvinden en wat de
vervolgstappen zijn als er afwijkingen worden gevonden. Aanvankelijk ontwikkelden
verschillende landen hun eigen richtlijnen. Sinds 2010 wordt er binnen de International
Late Effects of Childhood Cancer Guideline Harmonization Group (IGHG) op
internationaal niveau samengewerkt om evidence-based richtlijnen op te stellen voor
het voorkomen, herkennen en behandelen van late effecten. Tot op heden zijn er 20
klinische praktijkrichtlijnen gepubliceerd. Voor een aantal belangrijke onderwerpen is
de richtlijn echter nog in ontwikkeling, een proces dat vaak meerdere jaren duurt. In
Europa speelt de PanCare Guidelines Group een rol in de ontwikkeling, implementatie
en verspreiding van richtlijnen.

Onderzoek ligt aan de basis van evidence-based richtlijnen en helpt om inzicht te
geven in het ontstaan van late effecten en effectieve behandelopties. Wereldwijd zijn
er verschillende cohorten van mensen die als kind kanker hebben gehad. In Nederland
heeft het Dutch Childhood Cancer Survivor Study (DCCSS)-LATER cohort (1963-2001)
samen met de bijbehorende DCCSS-LATER studies deel 1 en 2 bijgedragen aan een
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beter begrip van hartfalen, vruchtbaarheid, vermoeidheid, tweede tumoren, nierfalen,
hoge bloeddruk, mondgezondheid, psychosociale gezondheid en mortaliteit bij survivors
van kinderkanker. Een van de onderzoeksvragen betrof de lange termijn-invloed van
cyclofosfamide op de longgezondheid. Binnen de DCCSS-LATER 2 PULM sub-studie is
hier door middel van vragenlijstonderzoek, een poliklinisch bezoek en longfunctietesten
in 828 deelnemers nauwkeurig naar gekeken.

De missie van het Prinses Maxima Centrum is om elk kind met kanker te genezen met
optimale kwaliteit van leven. Hiervoor is zorg van de hoogste kwaliteit nodig. Inzichtin de
genezingskans, maar ook in andere uitkomsten die de kwaliteit van overleven bepalen,
is nodig om de voortgang in het bereiken van deze missie te kunnen beoordelen. Er
bestond echter nog geen overeenstemming over de uitkomsten die van waarde zijn bij
het evalueren van de kwaliteit van overleven en daarmee de kwaliteit van zorg. Bij het
vaststellen van een set van belangrijkste uitkomsten is het van belang om de meningen
en waarden van survivors van kinderkanker en verschillende zorgverleners mee te nemen,
zodat er uitkomsten worden geprioriteerd die voor hen belangrijk zijn. Daarnaast is
internationale samenwerking essentieel, omdat resultaten tussen verschillende centra
alleen goed vergeleken kunnen worden als dezelfde uitkomsten op een vergelijkbare
manier worden gemeten.

Dit proefschrift beoogt bij te dragen aan de kwaliteit van overleving na kinderkanker.
Specifieke doelstellingen zijn: 1) het ontwikkelen van een persoonsgericht zorgmodel
voor lange termijnzorg (PanCareFollowUp Care Intervention), inclusief richtlijnen voor
de controles op late effecten en materialen voor de implementatie; 2) het opstellen van
een studieprotocol om de haalbaarheid, effectiviteit en kosten van de implementatie
van dit persoonsgerichte zorgmodel te evalueren in verschillende centra in Europa; 3)
het bestuderen van de associatie tussen cyclofosfamide en lange termijnschade van de
longen in Nederlandse survivors van kinderkanker; en 4) het vaststellen van een set van
belangrijke uitkomsten voor 17 typen kinderkanker inclusief geharmoniseerde definities
en meetinstrumenten.

DEEL 1: HET LEVEN NA KINDERKANKER EN HET BELANG VAN LANGE
TERMIJINZORG

Het eerste deel van dit proefschrift geeft een introductie op het leven na kinderkanker
en verschillende modellen voor lange termijnzorg, belicht verschillende aspecten van
het PanCareFollowUp project en onderzoekt de potentiéle longschadelijke effecten van
cyclofosfamide.

In hoofdstuk 2 wordt beschreven dat het leven na kinderkanker al begint op het
moment van de diagnose. Lange termijnsoverleving wordt gedefinieerd als vijf jaar of
langer na diagnose. Het hoofdstuk richt zich specifiek op het spectrum van hormonale
late effecten, ziekte- en behandelingsgerelateerde risicofactoren en aanbevolen
diagnostische testen. Lange termijnzorg kan via verschillende zorgmodellen worden
georganiseerd. Meestal wordt de zorg gecodrdineerd vanuit een (kinder)oncologisch
centrum, maar het kan ook worden aangeboden vanuit de huisarts, in samenwerking
tussen huisarts en (kinder)oncologisch centrum, of als zelfmanagement door de survivor
met ondersteuning vanuit een (kinder)oncologisch centrum waar nodig.
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De opzet van het PanCareFollowUp project wordt gepresenteerd in hoofdstuk 3.
PanCareFollowUp heeft als doel om de toegang tot lange termijnzorg in Europa te
verbeteren. Acht werkgroepen hebben de verantwoordelijkheid over verschillende
taken zoals de ontwikkeling en evaluatie van de PanCareFollowUp Care Intervention,
ontwikkeling en evaluatie van de PanCareFollowUp eHealth Lifestyle Intervention,
verspreiding van resultaten, opstellen van beleidsaanbevelingen, projectmanagement
en ethiek.

In hoofdstuk 4 wordt de ontwikkeling van de PanCareFollowUp Care Intervention
beschreven. Dit persoonsgerichte zorgmodel is tot stand gekomen in samenwerking met
survivors, zorgverleners en onderzoekers. Het bestaat uit drie stappen: 1) voorbereiding
op het bezoek aan de polikliniek door de survivor (middels een voorbereidende vragenlijst)
en door de zorgverlener (door het uitwerken van de behandelgeschiedenis); 2) een bezoek
aan de polikliniek en 3) een telefoongesprek. Door deze strategie krijgen survivors een
beter begrip van hun behandelgeschiedenis, kunnen zij samen met hun zorgverlener
besluiten maken over hun lange termijnzorg en ontvangen zij voorlichting over het belang
van een gezonde leefstijl. Hiermee worden zij in staat gesteld om regie te nemen over
hun eigen gezondheid en zorgbehoeften. Als onderdeel van de PanCareFollowUp Care
Intervention is er een voorbereidende vragenlijst voor de survivor (Survivor Questionnaire),
een template voor de behandelsamenvatting (Treatment Summary) en een template voor
het individueel zorgplan (Survivorship Care Plan) ontwikkeld. Ook is er informatie voor
zorgverleners en survivors opgesteld.

Vervolgens worden in hoofdstuk 5 de PanCareFollowUp Recommendations
gepresenteerd. Voor onderwerpen waar nog geen IGHG richtlijn voor beschikbaar was,
werd een pragmatische methodologie gebruikt om aanbevelingen te formuleren. Hiervoor
werden vier bestaande nationale lange termijnzorg-richtlijnen gebruikt om zes klinische
vragen te beantwoorden: 1) Wie heeft er een hoog risico?; 2) Welke diagnostiek zou
moeten plaatsvinden?; 3) Wanneer moeten de controles worden gestart?; 4) In welke
frequentie moeten de controles worden herhaald?; 5) Wanneer kunnen de controles
worden afgerond?; en 6) Wat is de vervolgstap als er afwijkingen worden geconstateerd?
Voor aandoeningen waarbij preventie een belangrijke rol speelt, werd er een aanvullende
vraag gesteld: 7) Welke standaard aanbevelingen moeten worden gegeven aan survivors
met een verhoogd risico op deze aandoening? Indien drie van de vier richtlijnen dezelfde
aanbeveling beschreven, werd deze overgenomen. Bij onderwerpen waarbij er minder of
geen overeenstemming bestond, werd er binnen de werkgroep overlegd. Dit resulteerde
in 25 pragmatische aanbevelingen, gebaseerd op consensus, waarbij strategieén worden
aanbevolen zoals bewustwording (n = 6), bewustwording, anamnese en lichamelijk
onderzoek (n = 9) of aanvullende onderzoeken (n = 10). Deze aanbevelingen vormen
een aanvulling op de huidige IGHG richtlijnen.

Hoofdstuk 6 beschrijft het protocol van de PanCareFollowUp Care Study. Deze
studie is opgezet om de haalbaarheid, effectiviteit en kosten van de implementatie van de
PanCareFollowUp Care Intervention te onderzoeken. In opzet worden 800 survivors van
kinderkanker uitgenodigd om deel te nemen aan de PanCareFollowUp Care Intervention
in vier centra in Belgié, Tsjechié, Italié en Zweden. Zij worden vervolgd tot zes maanden
na het bezoek aan de polikliniek. Verschillende gegevens worden verzameld, waaronder
de ervaringen en het welbevinden van de survivor, klinische uitkomsten zoals het aantal
nieuw ontdekte late effecten en informatie over de haalbaarheid en kosten van het
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aanbieden van de PanCareFollowUp Care Intervention. De data wordt centraal beheerd
door een van de projectpartners. Door middel van het Reach, Effectiveness, Adoption,
Implementation and Maintenance (RE-AIM) framework wordt gedurende en na de studie
beoordeeld welk effect de PanCareFollowUp Care Interventie heeft.

In hoofdstuk 7 is gekeken naar de associatie tussen cyclofosfamide en late
longproblemen. De behandeling tegen kinderkanker kan schadelijk zijn voor de
longen en bijvoorbeeld leiden tot een kleinere longinhoud of verlittekening van het
longweefsel. Voorbeelden van bekende longschadelijke behandelingen zijn bepaalde
soorten chemotherapie (bleomycine, busulfan, carmustine en lomustine), bestraling
van de longen (als specifiek veld of als onderdeel van totale lichaamsbestraling) of
operatie aan de longen of borstkas. Indien iemand een van deze behandelingen heeft
gekregen, wordt er aangeraden om de longfunctie te vervolgen. In de jaren '70 werd
echter ook beschreven dat cyclofosfamide, een type chemotherapie dat regelmatig
wordt gebruikt, schadelijk zou kunnen zijn voor de longen. In vervolgstudies kwam dit
in wisselende mate naar voren. Binnen de DCCSS-LATER 2 PULM sub-studie werd
daarom specifiek gekeken naar het potentiéle longschadelijke effect van cyclofosfamide
in survivors van kinderkanker. De primaire uitkomsten van deze studie waren afwijkingen
op een longfunctietest: verminderde gaswisseling (diffusieprobleem), een verminderd
longvolume (restrictie) of vernauwde luchtwegen met problemen bij het uitademen
(obstructie). Daarnaast werd er gekeken naar het voorkomen van een chronische hoest,
terugkerende luchtweginfecties, kortademigheid en zuurstofbehoefte. Wat betreft
restrictieve dysfunctie hadden survivors die waren behandeld met een cumulatieve dosis
cyclofosfamide van =10 g/m? een gemiddelde daling van 0.3 punten in de z-score van de
totale longcapaciteit. Dit is echter een beperkt effect ten opzichte van de afkapwaarde
voor de diagnose van restrictieve dysfunctie, die wordt gesteld op een z-score van -1.65.
Ook hadden survivors die waren behandeld met een cumulatieve dosis cyclofosfamide
van 5-10 g/m? een tweemaal zo hoge kans op het ontwikkelen van diffusieproblemen
als survivors die geen cyclofosfamide hadden gehad. Doordat deze kans niet significant
verhoogd was voor survivors met een nog hogere cumulatieve dosis cyclofosfamide
waren er geen sterke aanwijzingen voor een dosis-respons relatie. Verder werden er
geen significante bevindingen gedaan. Daarom concludeerden wij dat cyclofosfamide
na correctie voor relevante confounders niet geassocieerd lijkt met klinisch relevante
longschade op de langere termijn.

DEEL 2: EVALUATIE VAN DE KWALITEIT VAN ZORG VOOR KINDEREN
MET KANKER EN SURVIVORS

Het tweede deel van dit proefschrift richt zich op evaluatie van zorg en beschrijft de
ontwikkeling van een set van belangrijkste uitkomsten om de kwaliteit van overleven
na kinderkanker te beoordelen.

In hoofdstuk 8 wordt het belang van klinische praktijkrichtlijnen en
kwaliteitsindicatoren binnen de kinderoncologie beschreven. Door systematische
beoordelingen van klinisch onderzoek worden de meest recente en relevante
wetenschappelijke bevindingen vertaald naar klinische aanbevelingen in evidence-based
richtlijnen. Kwaliteitsindicatoren zijn belangrijke hulpmiddelen bij het evalueren van de
kwaliteit van zorg. Het zijn meetbare elementen van de klinische praktijk die inzicht
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geven in processen (bijvoorbeeld navolging van aanbevelingen voor lange termijnzorg),
structuren (bijvoorbeeld beschikbaarheid van een LATER poli) of uitkomsten (bijvoorbeeld
overlevingskans of verminderd voorkomen van late effecten) die geassocieerd zijn met
een hoge kwaliteit van zorg.

Tot slot toont hoofdstuk 9 hoe er in samenwerking tussen onderzoekers, zorgverleners,
survivors en ouders een set van belangrijkste uitkomsten is ontwikkeld die gebruikt kan
worden om de kwaliteit van overleven te beschrijven. Hiervoor werden vragenlijsten
afgenomen, focusgroepen gehouden en Delphi processen georganiseerd waarbij ruim
400 experts wereldwijd betrokken waren. De International Childhood Cancer Core
Outcome Set bevat 24 fysieke, psychosociale en neurocognitieve uitkomsten die samen de
kwaliteit van overleven voor 17 typen kinderkanker beschrijven. Er was overeenstemming
over de uitkomstdefinities en meetinstrumenten, waarbij gekozen werd voor extractie
van informatie uit het medisch dossier, vragenlijsten (voor patiénten, survivors en/of
zorgverleners) of koppelingen met bestaande registraties. Met de International Childhood
Cancer Core Outcome Set kunnen kinderoncologische centra inzicht krijgen in hun
eigen voortgang over de tijd of hun resultaten benchmarken met andere instituten. Dit
geeft aanknopingspunten om de kwaliteit van zorg steeds verder te verbeteren. Het
samenstellen van deze set met belangrijkste uitkomsten vormt een belangrijke eerste
stap. Vervolgens is het belangrijk om de uitkomstregistratie op een duurzame manier
te implementeren. Hierbij kunnen lessen uit eerdere uitkomstimplementatietrajecten
worden toegepast, zoals het belang van patiéntparticipatie, een goede database,
regelmatige rapportage en feedback, betrokkenheid en leiderschap.

Samenvattend is het doel van dit proefschrift om bij te dragen aan de gezondheid
en het welbevinden van allen die als kind kanker hebben gehad, vanaf hun diagnose
en gedurende de rest van hun leven. Dit proefschrift heeft geresulteerd in meerdere
hulpmiddelen en aanbevelingen die momenteel worden toegepast of geimplementeerd in
de praktijk. Ook kunnen de bevindingen worden gebruikt om de bewijskracht van klinische
praktijkrichtlijnen te versterken en nieuwe onderzoeksvragen te formuleren. Het blijft
van belang om survivors van kinderkanker te betrekken in de opzet van onderzoeken en
interventies. Zo kunnen zorg en onderzoek optimaal op elkaar worden afgestemd om
tegemoet te komen aan hun behoeften en hun vragen te beantwoorden.
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en prof. dr. Katrin Scheinemann voor het vrijmaken van jullie tijd om mijn proefschrift
grondig te lezen en te beoordelen. Ik kijk ernaar uit om hierover met jullie van gedachten
te wisselen. Thank you for taking the time to read and assess this thesis. | look forward
to discussing its findings with you.

Prof. dr. Kremer, beste Leontien, vanaf de eerste seconde gaf je me alle vertrouwen.
Met bewondering heb ik gezien hoe je met jouw creativiteit, innovatieve mindset en
bevlogenheid nieuwe dingen in beweging zet. Gedreven om onderzoeksresultaten
in de zorg te implementeren en om vragen die leven in de zorg te beantwoorden via
onderzoek. Altijd met de survivor centraal en in samenwerking met velen. Bedankt voor
deze prachtige kans om hieraan mee te werken.

Prof. dr. Pieters, beste Rob, uit alles spreekt hoe begaan je bent met het Maxima en de
kinderen die hier worden behandeld. In onze samenwerking zette je de lijnen uit, maar
liet je de vlakken aan ons om in te kleuren. Je moedigt aan om in beweging te komen als
er een goed plan ligt, dan volgt de rest vanzelf wel.

Dr. Mulder, beste Renée, je was voor mij onmisbaar als begeleider. Ik had nooit zo vlot
en tegelijk ontspannen mijn projecten kunnen uitvoeren zonder het snelle schakelen wat
bij jou kon. Je straalt enorm veel rust uit en was altijd bereikbaar om kort mee te denken
of wat langer te sparren. Daarnaast breng je ook een enorme dosis plezier mee —in jouw
nabijheid wordt altijd gelachen.

Dr. Van der Pal, beste Heleen, de survivors lopen met je weg en dat begrijp ik wel. Je
deur staat altijd open. Wanneer er toch een hobbel op de weg is, denk jij mee over een
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goede oplossing. Het is inspirerend om te zien hoe jij de polikliniek en het onderzoek met
elkaar in verbinding brengt en altijd bereid bent om jonge collega’s mee te laten lopen.

Alle collega’s van het Mdxima en daarbuiten wil ik bedanken voor de waardevolle
samenwerking. ledereen van groep Kremer, bedankt voor jullie gezelligheid en
betrokkenheid in het dagelijkse werk en tijdens alle leuke activiteiten die er werden
georganiseerd. Beste Lieke, Birgitta, Sabine en Dorine, we hebben samen heel wat
gepuzzeld over de DCCSS-LATER 2 PULM sub-studie — dank voor jullie klinische,
statistische, scherpe of pragmatische blik (afhankelijk van de situatie). Thanks to everyone
from PanCareFollowUp for the warm welcome at the start of my PhD. | am grateful
that our collaboration will continue in the upcoming years. | would also like to express
my gratitude to my colleagues in the International Childhood Cancer Core Outcome
Project for their support and involvement. Tot slot wil ik TULIPS bedanken voor de
kans om mij te ontwikkelen binnen het PhD Curriculum samen met zo veel inspirerende
mede-onderzoekers.

Wat fijn om zo veel lieve vrienden en familie om mij heen te hebben. Lieve mama,
dankjewel dat je me altijd het volste vertrouwen gaf om mijn eigen pad te vinden. Lieve
papa, ook jij stond altijd achter me. Jullie hebben me geleerd om dankbaar te zijn voor
de kansen die ik krijg en om nieuwe avonturen aan te gaan. Lieve opa Grootendorst,
ik denk met heel veel warmte terug aan de maandelijkse logeerpartijen in Maassluis
tijdens Junior Med School. Uw levenslust en betrokkenheid, ook op mijn proefschrift, zijn
bewonderenswaardig. Simon en Anna, lieve broer en zus, wat ben ik trots op jullie en
blij dat jullie op deze dag naast mij staan.

Liefste Jeroen, jij brengt letterlijk en figuurlijk muziek in mijn leven. Bedankt voor jouw
oneindige steun en liefde. Lieve Jelte en Nine, wat maken we veel plezier samen. Ik hou

van jullie.

Rebecca van Kalsbeek-Grootendorst
24 februari 2024, lJsselstein
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