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Abstract

Survival rates for childhood cancer patients (CCSs) have increased due to new treatments.
Cardiovascular disease (CVD) is the leading cause of non-cancer morbidity and mortality in
CCSs. CVD is the result of direct cardiovascular (CV) damage caused by cancer treatment
and accelerated atherosclerosis. CCSs are at increased risk of metabolic syndrome, yet
CV risk factors are underdiagnosed and undertreated in this population. A structured
transition care plan plays a key role in promoting greater awareness of the importance of
appropriate CV risk management and a healthy lifestyle. This narrative review aims to
provide a comprehensive illustration of how transition programs face many barriers in
daily practice and the need for a widespread transition culture.
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1. Introduction

Cardiovascular (CV) mortality is higher in Childhood Cancer Survivors (CCS) than in
the general population, due both to direct myocardial damage secondary to chemotherapy
and chest-directed radiotherapy (RT), and to long-term effect of CV risk factors, such as
hypertension, obesity, abnormal lipid profile, and inadequate physical activity [1]. These
individuals are at excess risk of developing a wide range of chronic comorbidities compared
to a matched sibling control population [2]. CCSs treated with anthracycline (AC) are at
15-fold increased risk of chronic heart failure (HF) and 10-fold of ischemic heart disease
and stroke [3,4]. Due to increased survival, the problem of late CV adverse effects has
become more prominent, and appropriate strategies of long-term care, including long-term
surveillance, promotion of health, control of CV risk factors, and transition from a pediatric
to adulthood care setting are required. Optimal CV care of CCSs requires an active role
by oncologists, cardiologists, and patients, and it requires coordination among health care
teams to provide appropriate screening, medical therapy, and lifestyle-change actions [1].
Children, adolescent, and young adult (CAYA) cancer survivors are a growing population
with unique developmental, psychosocial, and health-related needs [5]. Development of
best practices for survivor transition is needed to promote early detection and treatment of
late effects among adult survivors, leading to reduced morbidity and mortality [6].
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2. Transition of Care of CAYA Cancer Survivors
2.1. Transition Objectives

The transition of care from the pediatric hospital to the adult setting is necessary for
many chronic diseases, and it does not only consist in the physical transfer of care but
in a personalized process of education and empowerment of the young patient. Health
Care Transition (HCT) is the process of moving from a child /family-centered model to an
adult/patient-centered model of health care, with or without transferring to a new clinician.
HCT includes planning, transfer, and integration into adult-centered health care. The goals
of HCT are improving the ability of youths and young adults to manage their own health
care and effectively use health services and ensuring an organized process in pediatric
and adult health care practices to facilitate preparation for transition, transfer of care, and
integration into adult-centered health care.

In America, to improve organizational HCT practices, the US Center for Health Care
Transition developed Got Transition’s Six Core Elements of Health Care Transition 3.0™,
endorsed by the American Academy of Pediatrics (AAP), the American Academy of Family
Physicians (AAFP), and the American College of Physicians (ACP). The six core elements
represent the approach to be adopted for the transition process for adolescents with different
pathologies, and it is structured in three distinct packages with customizable sample tools
for each core element [7-10].

2.2. Transition Models

Regarding CV diseases, transition models have been developed mainly for children
with congenital heart disease (CHD) [11,12]. CV transition was first proposed for children
born with CHD to lower the phenomenon of loss of follow-up, which is even reported in
patients with moderately complex and complex CHD. The Brompton model, for example,
is based on three “steps” (Ready, Set, Go) [13]. In the first step, cardiac conditions, including
previous interventions, complications, and therapies, are extensively analyzed with patients.
In the second phase, a checklist of skills to be acquired is completed with patients, including
the ability to describe and understand their own heart disease and its implications for
everyday life. The final phase consists in the evaluation of self-care skills. In this kind
of model, the transition clinic is led by specialist nurses, with the input of a physician
experienced in CHD. The leadership role of nurses appears to be a crucial aspect, often
emphasized in the literature regarding transition in CHD. This requires, however, specific
training that is not equally provided in all countries. Concerning the role of transition for
the pediatric population with CHD, the ideal timing to begin the process, possible models,
and limitations are discussed in a recent scientific statement from the American Heart
Association, in which a “family-centered” approach is recommended [14]. Some of the
fundamentals of transition for CCSs could be extrapolated from the broader experience
of transition in CHD patients [15]. Both conditions represent a chronic disease, requiring
continuous CV care with a multidisciplinary approach. The three-steps model (Ready,
Steady, Go) could probably be adapted to other populations, such as CCSs [13]. While
there are many significant differences between various pediatric populations’ transition
processes, which certainly require specific programs, they likely share some key points:
the need for a standardization of the process, the “education” and the empowerment
of the young patients and their families, and the assessment of skills at the end of the
program [16]. In addition to gaining knowledge about cardiovascular disease (CVD) and
self-management skills, specific recommendations regarding modifiable CV risk factors
should be provided [17].
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3. Existing Transition Programs for CAYA Cancer Survivors

Indications for long-term surveillance (up to 5 years after diagnosis) in CAYA sur-
vivors have been established for the first time by the International Harmonization Group
that has uniformed all the previous guidelines of the different American and European
groups [18]. Recommendations for cardiomyopathy surveillance, revised in 2023, un-
derline the importance of an end of cancer therapy CV risk assessment and long-term
follow-up planning based on the type and the cumulative dose of cancer therapy (AC and
chest-directed RT) [2].

The European Union funded the PanCareFollowUp project, initiated by the Pan-
European Network. For. Care of Survivors after Childhood and Adolescent Cancer, to
promote survivorship care across Europe. The PanCare working group has recently de-
veloped recommendations for short-term surveillance of CCSs. A website for clinicians
and patients has been created, with digital tools containing information about cancer thera-
pies and providing personalized recommendations, including the promotion of a healthy
lifestyle (the PanCare Survivorship Passport—SurPass) [19]. The PanCareFollowUp In-
tervention is a person-centered model of surveillance, based on Harmonization Group
guidelines [18,20,21]. Based on expert opinion and low-quality evidence, the PanCare
group recommends that long-term follow-up should be available for all CAYA cancer sur-
vivors throughout their lifespan and that survivorship care should be provided under the
guidance of a cancer survivorship expert service or cancer center, preferably in a multidisci-
plinary setting. The survivorship expert center should include a key worker/coordinator; a
lead doctor specialized in late effects; a nurse practitioner; a multidisciplinary expert team
of specialists; and the possibility of consulting specific specialists. The cancer survivorship
expert center should provide an individualized survivorship care plan, including a treat-
ment summary with risk stratification care plan; patient/survivor and parent education; a
plan for transition of care [20].

In the real world, over the past decade many cancer programs have been proposed and
developed to provide long-term support to survivors and their caregivers [22,23]. However,
only a few of them focus on CV problems and on the adherence to long-term cardiac
follow-up. A recent systematic review by Otth et al. analyzed different transition models
reported in the literature for CCSs [24], concluding that studies in this field are still limited
and that adherence to follow-up is often considered a surrogate/synonym of transition.
According to a recent survey distributed to COG institutions to assess CCS services, such as
transition practices and barriers, only two-thirds of responding sites implement a transition
process. No COG institutions reported offering HCT services in complete alignment with
recommendations from Got Transition, and only one service matched with any of the
six core elements. Continuation of care at the pediatric center/treating institution and
transfer to primary care were equally (33.6%) common models of long-term surveillance.
Only 13,9% of sites transfer to adult oncology or adult survivorship programs. Staff
involved in introducing survivors to the concept of transition consisted of a “Survivorship
Physician” (70.3%), a “Survivorship Advanced Practice Provider” (56%), a “Survivorship
Nurse Coordinator” (22%), and a “Survivorship Psychologist” (5.5%). As regards age at
transition, a quarter of sites do not have limitations and transfer survivors when they
are ready [25]. Structured transfer is certainly important and has been shown to improve
compliance with controls, but it is not sufficient; education is a crucial point in the transition
due to its impact on lifestyle. Although patient and caregiver education, psychological
support, and promotion of self-efficacy are key points for any transition program, CV
and metabolic issues represent a specific area/field of long-term intervention in these
patients. Furthermore, some modifiable risk factors (particularly dyslipidemia and physical
inactivity) seem to have a negative impact on quality of life, which is worse than in the
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general population [26]. Different tools, such as an educational workbook, as proposed by
Ryan et al., can improve comprehensibility and acceptability by patients [27].

Although the term transition refers specifically to the transfer of care and education
of early adolescents, in oncology, as in other disease conditions where long-term patient
survival is often expected and adverse CV effects may appear late, even after middle
age, we should consider a kind of “extended transition,” involving adult patients and
their adult physicians. The transition of care, understood as an educational process and
CV risk-factor control, should be started early in the short term follow-up and continue
throughout life (Figure 1) [28,29]. A cardiologist expert in cardio-oncology should be
involved in the multidisciplinary team both for long-term CV surveillance and the CV
transition process, having specific skills in CV risk stratification, cardiotoxicity diagnosis,
and CVD management.

* Close assessment and management of CV risk
factors
peiSalad o CV therapy if needed P
~
* Planned CV follow-up
* Assessment of CV risk factors
=l « Promotion of healthy lifestyle Y
o
* Planned CV follow-up
s Appropriate control of CV risk factors
arsesall o Early recognition of CV complications g

Figure 1. Continuum of CV transition care for CAYA cancer survivors from short- to long-term follow-up.

4. Barriers to Transition

Despite the wide availability of national guidelines from various groups, familiarity
with and implementation of recommended evidence-based guideline care is low outside of
CAYA-focused survivorship programs [2,30]. The most prevalent barriers to transitioning
survivors to adult care that emerged from a COG survey were as follows: perceived “lack
of late-effects knowledge among clinicians survivors are transferred to”; perceived lack
of survivors’ desire to transfer care (fear about late effects or cancer recurrence or to be
treated as ill); and lack of survivors” access to a primary care provider for reasons other than
insurance, such as geography. Moreover, few structured transition programs to transfer
adult-aged CCSs and to support survivors are available in clinical practice [25].

An older age at the beginning of the transition is associated with the lower success
of the process, despite better skills and greater interest shown by older adolescents (17-20
vs. 14-16 years) [30]. In addition to patients’ barriers, socioeconomic conditions are
a recognized factor that influences the transition of each pediatric patient with chronic
disease; the most “fragile” subjects may require a different and more intensive approach [31].
Early recognition of individual barriers by specialist nurses could prevent loss of follow-up
and offer strong support to promote patient advocacy and self-efficacy [32,33].
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5. Prevention and Health Promotion
5.1. CV Risk Factors’ Control

Until recently, late cardiotoxicity due to direct cardiac effects of chemotherapeutic
agents, particularly AC, was the primary and often sole concern of cardiologists treating
CCSs. Interventions to reduce AC-related cardiotoxicity and long-term monitoring of
cardiac status have therefore been recommended [34,35]. Nowadays, as has happened
for other serious pediatric diseases (for example CHD), the extraordinary increase in
survival, due to the improvement in pediatric care, has led to focusing attention on the
role of modifiable CV risk factors, often related to the disease and/or treatments, in order
to provide for their correction and the prevention of late CV complications. This is a
real “paradigm shift” in CV follow-up, which requires promoting patient education, self-
management, and awareness of their problems and higher CV risk [36].

CV risk factors (hypertension, diabetes, dyslipidemia, overweight and obesity) as-
sociated with an unhealthy lifestyle (e.g., smoking, reduced physical activity, bad eating
habits) represent one of the main causes of CVD in the general population, and this is
even more true in fragile populations such as CCSs. Although not specifically addressing
the transition, the paper by Dixon et al. interestingly discusses the major modifiable risk
factors (including smoking, alcohol abuse, overweight, and low physical activity) in CCSs
and their relationship to excess late mortality [37]. From their data, a healthy lifestyle and
the absence of hypertension and diabetes are independently associated with up to a 30%
reduction in late mortality. The authors point out that while in the early post-treatment
period (5 to 9 years) excess mortality is mainly due to recurrence of the primary cancer,
late excess mortality (>10 years after diagnosis) appears to be mainly due to what they
define as “health-related” causes, including CVD. Currently in CCSs, CVD risk factors are
nearly twice as likely to be undertreated for these conditions than in the general population.
Undertreatment is associated with male sex, older age, previous chest RT, greater number
of adverse lifestyle habits, higher body mass index (BMI), and lower self-efficacy [3].

5.2. Endocrinological Aspects

The close relationship between late endocrinological effects after oncological thera-
pies (in particular diabetes and metabolic syndrome) and late CV complications has been
strongly emphasized by the literature [38—40]. Components of metabolic syndrome (obe-
sity, hypertension, dyslipidemia, impaired glucose tolerance, and insulin resistance) are
common adverse effects of cancer therapies. The risk of diabetes is particularly high in
pediatric patients who were younger at the time of treatment and underwent abdominal ir-
radiation (with possible damage to the pancreas and subsequent beta-cell dysfunction) and
corticosteroid therapy. Total body irradiation is also a known risk factor for diabetes and
other endocrinopathies (thyroid disease, hypogonadism, and growth hormone deficiency).
All these effects can, in turn, lead to increased total body fat mass and risk of developing
diabetes. Furthermore, high doses of corticosteroids are related to obesity, hypertension,
and insulin resistance too. Cranial RT represents an important risk factor for damage
to the hypothalamic—pituitary axis and is particularly related to intra-abdominal obesity,
dyslipidemia, and metabolic syndrome in general [41]. For hypothalamic—pituitary (HP)
dysfunction, new surveillance recommendations were formulated by a guideline panel
consisting of international experts, considering the potential benefits of early detection and
appropriate treatment. Health care providers should be aware that CAYA cancer survivors
have an increased risk for endocrine disorders, including HP dysfunction [42]. Among
endocrinological adverse effects, obesity is one of the most relevant problems in CAYA
patients, affecting approximately 40% of the population at the end of therapy according to
most authors [43]. The relationship between obesity and inflammation, as well as insulin
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resistance and dyslipidemia, has been well established. However, evidence of an increased
risk of overweight after pediatric cancer treatment compared to the general population is
still inconclusive, and the different rates of obesity between Swiss and North American
survivors suggest the need for tailored interventions that take into account socioeconomic
conditions [26,44,45]. A recent paper from Germany investigates the prevalence and risk
factors of different components of metabolic syndrome and the usefulness of biomarkers
for the surveillance of adult CCSs [40]. Among survivors, the most underdiagnosed and
undertreated risk factors are hypertension and dyslipidemia. Greater awareness among
CAYA cancer survivors, primary care providers, and cardiologists, combined with in-
creased self-efficacy among survivors and more aggressive control of CV risk factors, may
mitigate CV risk [3]. To address the transition, education regarding the individual risk
of developing obesity, hypertension, dyslipidemia, or diabetes and strategies to reduce
the risk of developing late CV complications should be considered after completion of
oncological treatments and before discharge from the pediatric hospital [46].

Recommendations about healthy living in CCSs are reported in a dedicated link by
the Children’s Oncology Group (COG) [8,47].

5.3. Psychosocial Issues

Transition implies psychosocial challenges, including emotional, developmental, and
social aspects. In addition, anxiety is often encountered shifting from a well-known pedi-
atric to an unfamiliar adult health care system [48,49]. Jin et al. examined the vulnerable
CCS population, aiming to identify the impact of previous cancer treatment on financial
balance, private life, fertility, intimacy, and. challenges with work career. Effective commu-
nication and structured transition planning are critical to guarantee adherence to long-term
follow-up care [50]. Of interest, socioeconomic factors also influence psychosocial pathways
for transition and might represent a challenge in the ongoing life of the patients [51]. In
follow-up studies conducted in the United States, socioeconomic conditions and levels of
instruction were related to CV prognosis in the general population (CARDIA study), espe-
cially in frail populations such as CCSs [31]. The data underline that follow-up programs
should be differentiated based on many factors, not only age at tumor onset and diagnosis,
type of tumor, and type of treatment (medical therapies and site/doses of RT) [52].

Preliminary results of a two-visit structured transition program called “Bridge to
Next Steps” (8 weeks before the end of cancer treatment and 7 months after completion of
therapy) were reported by Bingen et al. [53], and it was well received by patients and their
caregivers, with most describing it as feasible and helpful.

In Italy a transition protocol was recently proposed by Zucchetti et al. [54]. The main
psychosocial problems identified in CAYA cancer survivors were related to the emotional
distress left by the experience of the disease, the survivors’ ability to provide for their own
care, and the expectations of patients and their caregivers after the completion of treatment.
These three aspects could be investigated through specific validated instruments developed
by Canadian researchers, such as Cancer Distress Scales for Adolescent and Young Adults
(CDS-AYA) or Transition-Q and CCA Expectation Scale [55].

Alongside the issues experienced by patients, psychosocial challenges are also faced
by the caregivers, mostly related to anxiety about relapse, ongoing stress, or changes in
family balance [56]. The adult health care team needs to be aware of the social/familiar
background of CAYA patients, as it deeply affects the prognosis.

5.4. Physical and Sport Activity

Among the strategies for adopting a healthy lifestyle, physical exercise, and sports
activities play a crucial role, especially in patients at high risk of developing CV risk factors
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early [57-59]. Recently, the Association of European Pediatric and Congenital Cardiology
has proposed practical recommendations for surveillance and prevention of cardiac disease
in CCSs, focusing on the importance of physical activity and lifestyle changes in order to
improve CV outcomes [60].

Based on a large multicenter study involving five European countries (the physical
activity in CCS-PACCS), Gryneland et al. assessed physical activity levels versus sedentary
time in 432 CCSs compared with the general population [60,61]. The authors underline the
great heterogeneity of the population, highlighting that survivors of acute lymphocytic
leukemia—the most common disease evaluated in the current literature—may not be repre-
sentative of the entire population of CAYA cancer survivors. The study confirmed lower
levels of physical activity in females compared to males and in male CCSs compared to the
general male population. In addition, physical activity often declines during adolescence,
and there is an inverse relationship between exercise levels and overweight [62]. The
study’s findings highlight the need for personalized and tailored counseling on physical
activity and sport in CAYA cancer survivors, as an essential element of transition programs.
However, most studies regarding physical training interventions in children who have
survived cancer are inconclusive, probably due to methodological limitations and small
numbers of patients [63].

In the COG Health Guidelines, aerobic exercise is generally considered safe in CAYA
survivors, but subjects treated with high-dose AC, chest-directed RT, or a combination of
both are recommended to have a complete medical evaluation before starting any intensive
physical activity [8]. A recent study investigates the main factors that may limit physical
activity and sports participation in CAYA survivors with overweight and obesity [64].
Possible barriers are represented by physical limitations but also by the lack of social
support. The sedentary lifestyle of caregivers negatively affects physical activity levels in
children. These results emphasize the need to involve caregivers in educational programs
during cancer treatment and after completion of therapies.

6. Conclusions and Future Perspectives

A structured transition is essential for all children/adolescents who have survived
pediatric cancer. In addition to the well-known late effects on the heart related to cancer
treatment, complications secondary to unhealthy lifestyles and CV risk factors are a major
cause of long-term mortality and morbidity and should be therefore identified and treated
in a timely manner.

Upon completion of cancer treatment, transition programs that specifically address
awareness and self-management of CV risk factors in CCSs should be implemented, involv-
ing pediatric cardiologists and specialized nurse practitioners. Lifestyle education should
include caregivers, who have an important role in motivating and supporting children and in
providing lifelong social support [65]. Long-term care of CAYA cancer survivors should be
interpreted as a proactive rather than a reactive process, in which patients play a key role [1].
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