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Abstract

Survivors of childhood cancer are at risk of long-term adverse effects and late effects of the 

disease and/or its treatment. In response to national recommendations to improve evidence-based 

follow-up care, a web-based support system for clinical decision making, the Passport for Care 

(PFC), was developed for use at the point of care to produce screening recommendations 

individualized to the survivor. To date, the PFC has been implemented in over half of the nearly 

200 clinics affiliated with the Children's Oncology Group across the USA. Most clinician users 

report that the PFC has been integrated into clinic workflows, and that it fosters improved 

conversations with survivors about the potential late effects a survivor might experience and about 

the screening and/or behavioural interventions recommended to improve health status. 

Furthermore, clinicians using the PFC have indicated that they adhered more closely to follow-up 

care guidelines. Perspectives on the challenges encountered and lessons learned during the 

development and deployment of the PFC are reviewed and contrasted with other nationwide 

approaches to the provision of guidance on survivor follow-up care; furthermore, the implications 

for the care of childhood cancer survivors are discussed.

Introduction

Between 2003 and 2006 in the USA, the Institute of Medicine (IOM), the President's Cancer 

Panel, and the Centers for Disease Control and Prevention (CDC) issued a series of reports 

focusing on the quality of care for cancer survivors in the USA.1–4 Acknowledging advances 

that have been made in the treatment of cancer, these reports contained similar 
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recommendations targeted at meeting the needs and challenges of individuals completing 

cancer therapy and entering the realm of the ‘cancer survivor’.1–4 Cancer survivors embark 

on a life-long journey over the course of which continued vigilance is required to protect 

their health (Box 1),5 including follow-up assessments for late effects associated with cancer 

and cancer therapies. Among other recommendations, these reports highlighted the need to 

develop guidelines for survivorship care, to provide survivors with end-of-treatment 

summaries, and to create evidence-based follow-up care plans for all cancer survivors.1–4

In this Perspectives article, we describe the experience obtained and the lessons learned 

through collaborative efforts that integrated guideline development with concurrent decision 

support initiatives and that led to the creation of the Passport For Care (PFC) for childhood 

cancer survivors.6 The PFC is a web-based platform for storing childhood cancer survivor 

treatment summaries, and can dynamically generate individualized survivor care plans, 

along with other educational resources, for use at the point of care. In addition, we explore 

insights, drawn from recent experience in adult cancer, related to interest in and the use of 

treatment summaries and survivor care plans for supporting clinical decisions.

Childhood cancer—a success story

Childhood cancer represents a compelling story of medical success. In the 1950s, few 

children survived childhood cancer.7 By contrast, at present, >80% of paediatric patients 

with cancer treated with modern therapy survive for 5 years or more.8 Although cancer 

remains the leading disease-related cause of death in children in the USA and other 

developed nations, survival rates continue to improve;9 in 2010, nearly 380,000 childhood 

cancer survivors were recorded in the US population, with projections indicating that the 

prevalence of survivors could increase to 0.5 million by 2020.10

Unfortunately, childhood cancer survivors are at substantial risk of late, and potentially long-

term, adverse effects of cancer treatment. These adverse events can involve major organ 

systems, such as the cardiac, endocrine, gastrointestinal, genitourinary, musculoskeletal, 

neurological, and pulmonary systems, and can affect skeletal maturation and growth, 

cognitive and emotional development, psychological and psychosocial functioning, and 

sexual development, fertility and reproduction. Cancer survivors are also at an increased risk 

of secondary neoplasms.10 Adverse effects can manifest soon after cancer therapy and 

persist, or appear many years later.10–12 By 30 years after diagnosis, almost 75% of all 

childhood cancer survivors will experience at least one late treatment effect with adverse 

consequences for their health and/or quality of life;13–15 in four out of 10 survivors, these 

late effects of treatment are severe, disabling, or life-threatening.13–15 The high prevalence 

of wide-ranging late effects of treatment and/or secondary tumours in childhood cancer 

survivors highlights the need for guideline-informed survivor follow-up care.

Focusing on survivorship

Guideline development

The Children's Oncology Group (COG),16 supported by the National Cancer Institute (NCI), 

represents the world's largest organization devoted to clinical trials and research focused on 
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childhood and adolescent cancer. In response to a request from the IOM to develop 

guidelines to standardize long-term follow-up care for paediatric cancer survivors,1,4 the 

COG undertook an effort to review and critically summarize the medical literature and 

develop risk-based, exposure-related clinical practice guidelines to follow-up care for 

survivors of childhood cancer.17 The COG Late Effects Committee and Nursing Discipline 

undertook this project collaboratively through the efforts of multidisciplinary teams—

comprising health-care professionals working in nursing, paediatric oncology, radiation 

oncology, and other clinical specialties and disciplines, including patient advocacy and 

behavioural health.17 Draft versions of recommendations for screening and follow-up 

assessments were reviewed, refined, and scored in iterative cycles by these multidisciplinary 

panels of experts in the late effects associated with paediatric cancer.17 Using a modified 

version of the National Comprehensive Cancer Network ‘Categories of Consensus’ 

system,18,19 the panels scored the strength of scientific data linking particular therapeutic 

exposures with specific late complications and determined the appropriateness of screening 

recommendations based on expert scorers’ collective clinical experience.17 Accompanying 

survivor-education materials (‘Health Links’), developed by the COG Nursing Discipline, 

were reviewed by medical experts and patient advocates before being finalized.20

‘Version 1.0’ of the COG Long-term Follow-up Guidelines for Survivors of Childhood, 

Adolescent, and Young Adult Cancers (the COG Guidelines) was released in September 

2003,17 with planned ongoing review and updating involving 10 multidisciplinary COG task 

forces. Task force recommendations, sent to a 25-member Long-Term Follow-Up Guidelines 

Core Working Committee, are evaluated and scored before changes to the extant guidelines 

are made. This content management approach has resulted in update releases in 2006 

(Version 2.0), 2008 (Version 3.0), and 2014 (Version 4.0).21

Survivor-care plans

Major barriers—relating to survivors, health-care practitioners, or the health-care system—

can impede provision of evidence-based follow-up screening services to childhood cancer 

survivors (Box 2; Supplementary Box 1).22–32 To address these barriers, the IOM 

recommended, among other approaches, the development and use of treatment summaries 

and survivor care plans.1,4 Survivor and clinician perspectives on the use of treatment 

summaries and survivor care plans are provided in the following discussion.

Survivor perspectives—Cancer survivors are concerned about the transition and 

coordination of care between their oncologists and their primary-care physicians (PCPs), 

and have expressed uncertainty about the roles of PCPs in their follow-up care.33 In 

addition, the expectations of survivors and professional caregivers might not always be in 

alignment.34–36 Among survivors of breast cancer, one study documented concerns related 

to their PCPs’ knowledge of the late effects of cancer therapies (59%), cancer follow-up care 

(50%), and treatment of the adverse effects of cancer or cancer therapies (41%).37 Other 

reports have indicated positive responses to receipt of care plans that support transitions 

from acute care to long-term survivorship care for persons treated for breast cancer,38–42 

colorectal cancer,42–44 gynaecological cancer,45–47 and cancers acquired in adulthood, in 

general.48–51 Survivors view survivorship care plans as valuable tools in facilitating 
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survivor–physician communication and physician–physician communication relating to 

individualized health risks and approaches to managing such risks.38,41,42 The perspectives 

of childhood cancer survivors regarding survivorship care plans, and particularly their value 

in addressing health issues and maintaining optimal health, are not well documented, 

although one study reported that one-page care summaries were “well received” by 

childhood cancer survivors.52

Primary-care physician perspectives—Evidence from surveys indicate that PCPs are 

concerned about their own readiness to assume responsibility for follow-up care of survivors 

of both adult and childhood cancer. With regard to adult cancer survivors, in a survey 

conducted by Bober et al.,53 PCPs reported inadequate access to treatment histories (36%). 

In that study, 92% of PCPs also reported being unfamiliar with the IOM report on 

survivorship.53 Another study found that only 52% of the PCPs surveyed were comfortable 

conducting follow-up surveillance for cancer recurrence, and only 43% felt that they were 

following standard guidelines for tumour surveillance in cancer survivors.54 Furthermore, 

approximately half of PCPs who responded to the survey by Bober et al.53 described 

themselves as unprepared to evaluate or manage late effects, and expressed enthusiasm for 

survivor-care plans or similar products; more than 90% welcomed practice guidelines in 

print or online, >95% wanted descriptions of survivors’ diagnoses and treatment summaries, 

and a similar percentage desired individualized recommendations for late-effect 

management of cancer survivors.53

Similarly, with regard to the care of survivors of childhood cancer, 72% of general internists 

reported never receiving a treatment summary (although over half reported caring for at least 

one cancer survivor).30 In general, the internists reported feeling ‘somewhat uncomfortable’ 

in caring for survivors of Hodgkin lymphoma, acute lymphoblastic leukaemia, and 

osteosarcoma and ‘somewhat unfamiliar’ with the available surveillance guidelines;30 in a 

case vignette, most did not recommend appropriate surveillance for late adverse events or 

cancer recurrence.30 Treatment summaries and access to surveillance guidelines were 

viewed by the general internists surveyed as the most-useful resources in caring for 

childhood cancer survivors.30

Care plan adoption—Evidence indicates that the use of or the intent to use survivor care 

plans is increasing. In a national survey of care programmes for survivors of adult cancer, 

45% of programmes reported using survivor care plans, with higher usage reported for 

survivors of certain tumour types.55,56 Furthermore, 78% of survey respondents reported that 

they do or will use treatment summaries and survivor care plans,55 motivated in part by the 

2015 cancer-centre accreditation requirements of the American College of Surgeons 

Commission on Cancer.57 At present, evidence is early, limited, and mixed regarding the 

effectiveness of survivor care plans in changing clinician behaviour and survivor 

outcomes.40,58

The Passport for Care

To address the needs of childhood cancer survivors and clinicians who provide care—and to 

respond to national recommendations1–4—investigators at the Baylor College of Medicine, 
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Texas Children's Cancer Center (TCCC), and the COG merged parallel initiatives. The COG 

developed guidelines for survivor care, whereas the Baylor College of Medicine and TCCC 

investigators developed the PFC application system. The PFC represents an ongoing 

collaboration between these groups. The PFC has been funded through philanthropy and 

grants, and philanthropic partners are currently interested in providing long-term support.

Description of the PFC

The PFC is a web-based clinical-support tool for clinical care providers and the survivors of 

paediatric, adolescent, and young-adult cancer, which is provided free of charge.6 On the 

basis of the survivor's clinical characteristics and treatment history, the PFC uses rules based 

on the COG guidelines on late effects to generate individualized recommendations for 

follow-up screening and to select educational materials relevant to the specific survivor.59 

The PFC provides the following resources: a treatment summary; an individualized care plan 

for clinicians, including potential late effects, and associated risk factors and screening 

recommendations; the full COG guidelines together with scores indicating the strength of 

the supporting evidence for and the appropriateness of the recommendation; surveillance 

guidelines for secondary and other malignancies; references for each guideline linked to 

abstracts in the MEDLINE database; and select educational information relevant to the 

survivor (Health Links), regarding potential late effects, overall treatment risks, and healthy 

lifestyle behaviours (Figure 1). At present the PFC is not integrated with guidelines for other 

chronic conditions, and the management of such conditions is beyond the scope of the 

current tool, which is focused specifically on the late effects of cancer. In summary, the PFC 

is designed to foster clinician–survivor conversations and decision making, with the overall 

goals of enhancing screening and long-term follow-up care, and ultimately to improve health 

outcomes.

In general, clerical or clinical staff members (such as, nurses and nurse practitioners) enter 

treatment information into the PFC before the survivor's visit to the clinic; entry of chart-

abstracted information is usually a 5–10-minute process once the data have been retrieved 

from records. The entered treatment data drives the PFC algorithms in extracting guidelines 

relevant to and individualized for survivors based on their treatment exposures and personal 

characteristics. The PFC provides multiple output options for the user. For example, 

clinicians with greater familiarity with survivorship follow-up care may select an output 

option summarizing only the recommended tests and/or screening protocols; others might 

prefer more detailed options, which include a comprehensive listing of items to be explored 

in considering the survivor history, findings to be aware of when conducting the physical 

examination, and recommended tests and other assessments to be ordered for the survivor. 

Output formats are available that are suitable for use online, or for printing and/or electronic 

dissemination—including recording in an electronic medical record.

Experience in a large clinic indicates that often the clinician is able to review the PFC data 

before the survivor's appointment, and can therefore order the tests recommended by the 

PFC in advance. Using the PFC interface, the clinician can also review the references, 

abstracts, and level of evidence for the guidelines proposed as well as the risk factors for 

development of a specific potential late adverse effect. Clinics can also provide the survivor 
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with a treatment summary, a plan for follow-up care, and relevant educational materials on 

potential late effects, as well as guidance on follow-up screening for such events. Many 

clinics use the PFC to generate information for the survivor's PCP or referring doctor (see 

‘User assessment of the PFC’ section). At this point, whether the PFC has changed clinical 

work flows remains unclear, and any effects might differ among clinics depending on their 

prior use of treatment summaries and COG guidelines; these aspects are the subject of 

ongoing study.

Thus, the PFC provides information to facilitate a survivor's transition from acute cancer 

care to long-term follow-up care. The tool was designed to accommodate the needs of 

clinicians with varying levels of familiarity with survivorship care issues. The strategy was 

to develop and deploy the PFC initially in COG-affiliated clinics, at which >90% of 

paediatric patients with cancer in the USA are treated, therefore representing a setting in 

which treatment summary data can be captured. Leveraging this large treatment network 

provides opportunities to generate care plans for many childhood cancer survivors 

throughout the USA. Furthermore, the PFC enables users to store the survivor treatment 

summaries and automatically generate survivor care plans using the latest guidelines when 

needed for reference. This approach also facilitates modification of the treatment summary 

and survivor care plan should the survivor experience a relapse or subsequent malignancy.

Because the guideline database and PFC application is managed centrally, changes to the 

guidelines or other resources (such as survivor education materials) can be made in one 

location and survivor care plans updated automatically for relevant survivors. Alerts to 

clinicians are provided if more-immediate attention is required for particular survivors. The 

PFC is updated with each guideline version release by the COG; version 4.0 of the COG 

guidelines was released by the COG on 15th September 2014,21 and the updated 

recommendations were simultaneously deployed in the PFC.

These important features differ from two other national initiatives—focused on survivors of 

adult cancers—that aim to disseminate care plans widely via information technology. One of 

these initiatives, the LIVESTRONG Care Plan,60 also a web-based application, was 

developed by the LIVESTRONG foundation in collaboration with Penn Medicine's 

OncoLink.61,62 This tool uses the responses to specific questions, which can be answered 

either by survivors or their clinicians, to generate a care plan that can be printed or saved as 

a portable document format (PDF) file.60 No survivor data is stored (for example, in a 

treatment summary) and, therefore, updating or reviewing the plan requires re-entry of all of 

the survivor information.60 By contrast, the second initiative also for adult cancer survivors, 

Journey Forward (a partnership involving the National Coalition for Cancer Survivorship; 

the University of California, Los Angeles [UCLA] Cancer Survivorship Center; the 

Oncology Nursing Society; WellPoint; and Genentech),63 offers downloadable software that 

can be used locally to record the survivor's treatment summary and create a care plan with 

recommendations for follow-up care and surveillance using templates for care plans 

specifically for breast, colon and lung cancer, and lymphoma, or a generic adult cancer 

template.64 Journey Forward reports that their Survivorship Care Plan Builder represents an 

adaptation of the ASCO Chemotherapy Treatment Plan and Summary Templates, and 

Poplack et al. Page 6

Nat Rev Clin Oncol. Author manuscript; available in PMC 2016 December 07.

A
uthor M

anuscript
A

uthor M
anuscript

A
uthor M

anuscript
A

uthor M
anuscript



surveillance guidelines.65,66 The treatment summaries and care plans generated using the 

Journey Forward software can be shared in print or electronically.

Access to personal health information (PHI) is associated with important security concerns. 

In the LIVESTRONG Care Plan system, no PHI is stored. This approach reduces security 

vulnerability; however, the data must be re-entered each time a user wishes to examine the 

care plan or when guidelines change. The Journey Forward approach stores survivor 

information locally on the personal computers on which the software is used and/or on 

shared-network drives, which could potentially introduce distributed security vulnerabilities 

across all installations of the software in clinics and offices. The distributed nature of the 

Journey Forward system also requires that each installation of the software/templates (for 

example, in each clinic) be updated as templates/guidelines change. By contrast, the PFC 

stores PHI in a central, encrypted database, which provides easy access to authorized users 

for generating updated care plans as the treatment history changes or guidelines are revised. 

The PFC also enables the sending of alerts to clinicians of affected survivors when important 

guideline changes occur. The central repository used in the PFC also permits security 

resources to be focused in one location. One potential disadvantage of using such a central 

repository is that, should security be compromised, the number of records at risk is greater. 

In addition, use of a central repository containing PHI by the PFC requires that participating 

institutions complete agreements about how the data is to be stored, accessed, owned, and 

secured (Box 3; Supplementary Box 2).

PFC deployment

Multiple stakeholders were consulted on an ongoing basis throughout the PFC development 

and deployment process. Included among the stakeholders were childhood cancer survivors 

and their parents or guardians; survivorship experts; guideline-development groups; 

specialty and primary-care clinicians; clinical support staff; experts in information 

technology; specialists in risk management, security and legal aspects; and state and national 

policymakers. These stakeholders were engaged using various methods (as proved most 

suitable for the individuals) including focus groups, working-group meetings, interviews, 

usability testing, surveys, online user feedback, and training or user-support sessions.

During development of the PFC, the decision rules were tested individually and also with 

fictional treatment summaries and survivor cases to ensure alignment of the generated care 

plans with published guidelines. Pilot testing was conducted in select clinics to examine 

potential barriers to PFC use and integration into workflow (for example, the data-entry time 

needed, demands placed on clinicians, and possible expenditure of staff resources). The pilot 

tests provided user feedback that enabled iterative refinement of prototype models before 

widespread deployment of the PFC, which began in 2009.59

Deployment of the PFC has been accompanied by the successful enrolment of clinics and 

their survivors. By early 2014, 102 clinics had enrolled over 13,600 survivors in the PFC 

programme (Figure 2 depicts enrolment in the PFC from 2009 through to the end of 2013). 

The sites that have deployed the PFC are geographically dispersed and range from large 

medical centres serving >1,000 cancer survivors to medium-sized clinics that see fewer 

survivors, as well as smaller clinics that serve only a small number of survivors annually. 
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Another 50 clinics are currently at some stage of implementation of the PFC initiative (D. G. 

Poplack, unpublished data).

However, nine institutions declined to participate; five had internal systems established to 

support decision making, two had legal barriers relevant to storage of data off-site, and two 

declined without providing reasons (D. G. Poplack, unpublished data). Although no clinic 

cited staff resources as a reason for not deploying the PFC, one might anticipate that small 

clinics might be reluctant to pursue deployment if they were not currently devoting staff 

resources to the preparation of the treatment summaries required for application of the COG 

guidelines.

User assessment of the PFC

In early 2013, for purposes of ongoing improvement, the PFC evaluation team and clinical 

experts in survivor care, together with the PFC leadership team, developed a brief 

questionnaire that was used to examine the use and user experiences of the PFC (D. G. 

Poplack, unpublished data). The 17-item questionnaire was constructed by selecting items 

from a longer questionnaire that was developed and pilot tested with survivorship experts to 

promote content validity. The longer questionnaire had been administered to clinicians in 

multiple survivor clinics and adjusted based on empirical data to improve item wording, 

response options, and item-scaling characteristics. To minimize response bias, the 

questionnaire was uploaded to a standalone website unrelated to the PFC, and all data were 

collected anonymously.

Of the 70 clinics surveyed, 45 participated in the survey (that is, a 64% response rate) 

yielding a total of 84 completed questionnaires averaging 1.9 responses per clinic. The 

represented clinics varied in size, geographical location, and percentage of survivors to 

patients with cancer served. Respondents included physicians (43.0%), nurses (26.9%), 

nurse practitioners (15.1%), research coordinators (5.4%), research associates (4.3%), social 

workers (2.2%), physician assistants (1.1%), and others (2.2%). All of those surveyed were 

asked to answer questions based on their individual use of the PFC within their specific 

clinical roles.

A key finding was that 82% of respondents reported adhering more closely to guidelines on 

late-effects screening and ordering of recommended tests/labs when using the PFC. 

Furthermore, 83% of survey respondents viewed the PFC as useful in fostering additional or 

improved conversations with survivors about late effects, screening approaches, and/or 

healthy behaviours, with 79% indicating that the PFC enabled the sharing of more 

comprehensive information with survivors. Entering data into the PFC was found to be 

‘easy’ by 78% of the respondents for whom the item was applicable. In fact, 74% of the 

individuals indicated that they were using the PFC in at least 75% of their survivor visits 

(Figure 3). To date, of the 189 COG clinics in the USA, 119 have completed the necessary 

paper work for implementation, 103 clinics have enrolled survivors and, on the basis of data 

from the PFC log files, 75% of sites with a survivor enrolled have accessed the PFC multiple 

times in the past 6 months (D. G. Poplack, unpublished data).
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Moreover, 93% of those surveyed described the PFC as ‘well integrated’ or ‘partially 

integrated’ into their clinical workflow, in contrast to 7% for whom the PFC was ‘not at all 

integrated.’ The main purposes of the PFC for survivor care among those respondents 

indicating at least partial integration of the PFC into their clinical workflow included 

determining potential late adverse effects and appropriate approaches to screening, 

generation of follow-up recommendations and treatment summaries for survivors, among 

others (Figure 4).

Importantly, the survey respondents indicated high levels of satisfaction with the tool: 90% 

satisfied (60% ‘very satisfied’ and 30% ‘generally satisfied’), 8% neutral, and 3% 

dissatisfied. Recommendations for improving the PFC focused on guideline changes (for 

example, to decrease the number of follow-up tests); PFC integration with electronic health 

records (EHRs); provision of direct access to survivors; and additional interface features and 

functionalities. More generally, the feedback comments received from clinicians and clinical 

staff members who have used the PFC since its availability have generally been very 

favourable, with a number of clinicians describing specific ways in which their clinical 

practices have been improved. Box 4 lists examples of the comments received from health-

care providers obtained via the survey as well as concurrent interviews of PFC users from 

diverse survivor clinics in which the PFC has been made available. Users have indicated that 

the PFC is helpful when transitioning survivors to primary-care or adult-care services, 

simplifies adherence to guidelines, saves time in the compilation of late effects, and is well 

received by survivors owing to the provision of treatment summaries and educational 

information (COG Health Links). Studies of the reception of the PFC among survivors are 

ongoing.

Challenges facing the PFC

At the time when the PFC project was initiated, a variety of medical record systems (for 

example, paper-based systems, rudimentary electronic systems used for billing, and 

sophisticated systems with clinical alerts) were in use. Prior to passage of the Health 

Information Technology for Economic and Clinical Health (HITECH) Act of 2009,67 

adoption of EHRs was proceeding slowly in the USA; EHR vendors had limited incentive to 

address issues relating to interoperability for data sharing and exchange.68 In addition to the 

diversity in medical record systems, the PFC developers anticipated other challenges related 

to differences in the following areas between clinics: size and support available; care-

provider familiarity with survivorship care; technology infrastructure; staff familiarity with 

and availability to abstract charts and enter treatment summaries; clinical workflows; user-

training requirements; and policy and procedural issues, such as local security approval 

processes.

Despite the numerous challenges anticipated, relatively few of these barriers posed major 

impediments to PFC use with the exception of policy and procedural issues related to 

security concerns. There are several possible explanations for the limited number of major 

barriers encountered. First, the PFC uses a web-based platform that requires minimal 

technical infrastructure (a computer with Internet access) and training. Presumably this 

approach contributed to the observation that many COG clinics have been able to integrate 
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the PFC into their clinic workflow. Second, continuing stakeholder engagement, including 

user feedback obtained during development, beta testing, and training, resulted in 

application refinements that met the needs of many stakeholders. Third, it is possible that 

only those clinics with few barriers chose to participate. However, other barriers do exist. 

For example, although the web-based platform accommodates clinics with a wide variety of 

medical record systems, barriers to more-complete integration of the PFC across proprietary 

EHR platforms remain (such as, automated abstracting of survivor treatment information 

from the EHR).

The PFC—lessons learned

In Box 3 (and Supplementary Box 2) we have summarized, using the eight-dimension 

Sittig–Singh sociotechnical model for health information technology evaluation,69 lessons 

learned from the PFC development and deployment experiences. In addressing user needs 

across the eight dimensions, three overarching lessons emerged.

Chief among the knowledge gained was the importance of early and continuing stakeholder 

engagement in defining and refining the requirements, goals, pathways, features, interface, 

workflows, and implementation of the PFC. Our experience using ongoing stakeholder 

engagement to improve the PFC aligns with that previously and articulately summarized in 

implementation strategies for clinical decision support.70

The second key lesson learned centred on the development of solutions to problems related 

to diverse interinstitutional policies and procedures (for example, issues of data ownership, 

content usage, data storage, security, and liability; Box 3 and Supplementary Box 2). Early 

in the rollout phase of the PFC programme, negotiating and executing each inter institutional 

agreement extended over months. To improve control and streamline the agreement process 

the PFC team assembled multidisciplinary groups of experts in risk management, security, 

health policy and law, information technology, and project management; created standard 

documents and agreements specifying roles, rights, ownership, responsibilities, and security 

issues; and developed workflows for tracking and executing clinical enrolment agreements 

through institutions. This standardized approach reduced the time spent by the PFC team on 

enrolment to days or a few weeks, and proved workable for the overwhelming majority of 

clinics interested in implementing the PFC.

A third area in which understanding increased, perhaps unsurprisingly, was that continuing 

and escalating resource investments would be required by the PFC team associated with 

evolving security requirements. These include the security measures mandated (in the USA) 

by the 1996 Health Insurance Portability and Accountability Act (HIPAA) Administrative 

Simplification Regulations,71 and the Federal Information Security Management Act 

(FISMA) of 2002.72 With the current PFC architecture (that is, the use of a central data 

repository) the PFC team has managed the hosting and security costs without burdening 

participating clinics.
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Future considerations

Empowering survivors

Early in the development and deployment of the PFC, focus was placed on the enrolment of 

those centres with internal access to treatment records and those in which transition from 

acute treatment to survivorship care could be facilitated by the PFC, specifically COG-

affiliated clinics. However, in settings in which recommended follow-up services are not 

available, many other survivors are receiving either limited follow-up care or no care.73 

Fewer than one in five survivors report receiving guidance on how to reduce the long-term 

risks associated with the cancer treatment they have received or have participated in 

discussions about ordering relevant screening tests.74 For these survivors, lack of access to 

treatment summaries and follow-up recommendations considerably limits their ability to 

manage their own care.1–4,10,20,27,75,76

For this reason, the PFC system is being expanded, with a web-based ‘survivor PFC portal’ 

scheduled for launch in the autumn of 2014, which will provide survivors with electronic 

access to PFC resources whenever needed. The survivor PFC portal will enable survivors to 

view, via a computer or mobile platform, their treatment summaries, follow-up survivor care 

plans, relevant survivor education material, and other information tailored to their 

individualized risks of late effects. Furthermore, it will be possible for survivors to share 

treatment summaries and care plans with their health-care provider.

This survivor PFC portal will offer the potential to empower survivors by offering them 

increased control over their recommended follow-up care and by providing the ability to 

share information with PCPs and other caregivers who might not otherwise have access to 

this information. This opportunity will require systems of care that will enable survivors not 

currently in survivor follow-up clinics to obtain access to their treatment summaries and 

enrol in the survivor PFC. Approaches to providing such systems of care—involving 

survivor navigators, for example—are currently under study.

Evidence for acceptance and use of patient portals in the management of disease is 

mounting, with patients reporting that such resources are “...removing barriers to 

communication, reducing hassles, maximizing convenience, providing a sense of control and 

independence, reducing anxiety, and providing reassurance.”77 Furthermore, the growth in 

mobile phone (including Smartphones) use among minority and disadvantaged groups, who 

are now increasingly using mobile phones to access the internet might bode well for 

reaching and serving populations of survivors who previously had limited or no access to 

health-care information, let alone long-term follow-up services.78–80

However, intensifying efforts to engage and support all childhood cancer survivors, 

particularly those ‘lost to follow-up’, will likely require a variety of interventions at all levels

—that is, strategies aimed at survivors, the clinicians (oncologists and PCPs) who provide 

their care, the health-care systems (for example, access to ‘patient navigators’ who are 

trained to provide support and guidance throughout a patient's cancer care), and general 

models of care used therein.76,81,82 Investigations are needed to determine which 

interventions and additional tools most effectively improve outcomes important to survivors, 

Poplack et al. Page 11

Nat Rev Clin Oncol. Author manuscript; available in PMC 2016 December 07.

A
uthor M

anuscript
A

uthor M
anuscript

A
uthor M

anuscript
A

uthor M
anuscript



such as quality of life. That a single tool or technology, including the PFC, will be sufficient 

to meet the diverse needs of survivors is unlikely; multiple complementary approaches will 

be needed.

In the USA, two recent policy changes might positively affect survivorship outcomes. 

Firstly, the passage of the Patient Protection and Affordable Care Act in 2010,83 an initiative 

designed to increase access to health insurance, could have important implications for the 

continuing care of survivors of paediatric cancer.84 Secondly, the accrediting body for cancer 

centres, the American College of Surgeon's Commission on Cancer, added standards 

requiring that, by 2015, cancer centres have systems to provide survivors with 

comprehensive care summaries and follow-up plans upon completion of treatment.85 These 

two policies hold the potential to remove important barriers to follow-up care for cancer 

survivors.

Global perspective

The focus of this article reflects perspectives primarily based on the experience in the USA, 

although several inter national sites have also enrolled in the PFC. International cooperation 

will become increasingly important to accommodate the needs of cancer survivors 

worldwide. To meet the needs of childhood cancer survivors worldwide, the International 

Late Effects of Childhood Cancer Guideline Harmonization Group (IGHG) was assembled 

in 2010,86 with the aim of establishing a common vision and integrated strategy for the 

surveillance of late effects of cancer or its treatment in survivors of childhood, adolescent 

and young-adult cancer throughout the world. The IGHG collaboration aims to reduce 

duplication of effort, optimize the use of expertise, and enhance research opportunities 

through harmonization of currently available recommendations for clinical practice.87–91 

International guideline harmonization, drawing on standard-setting conventions from several 

organizations, is already underway and offers the potential for continuity of survivor follow-

up care globally informing the future directions of initiatives such as the PFC.86,87,92–95

PFC as an education and research tool

The PFC, with a portal for clinicians and soon one for survivors, provides education at the 

point of care for clinicians, survivors, and parents regarding key medical issues in 

survivorship follow-up care. In addition, the PFC potentially offers opportunities for 

reaching and engaging survivors, family members, and clinicians to work collaboratively 

with researchers to answer questions important to survivors. With many thousands of 

survivors enrolled in the PFC, participating institutions will have a unique opportunity to 

collaborate in conducting studies across a wide variety of topics in survivorship. A 

governance infrastructure to facilitate institutional review board (IRB)-approved research 

using the PFC across multiple institutions is in development. In this regard the NCI-funded 

Childhood Cancer Survivor Study96 experience offers a model of successful governance and 

processes for interinstitutional research collaboration.

Evolving technology

In developing the PFC, challenges were posed by the continuing use of paper-based record 

systems, the lack of interoperability and data exchange across EHRs, and disparate systems 
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used for record archiving. These experiences have informed the current approaches to 

treatment summary creation and delivery of the decision support, which use a web-based 

platform. However, the recording and use of patients’ medical data and health information is 

evolving in the USA and globally. In the USA, the 2009 HITECH Act67 created financial 

incentives for health-care providers to adopt EHRs and meet requirements for ‘meaningful 

use’ of clinical data.97 The definition of ‘meaningful use’ reflects an intended move from 

recording systems that are mainly used for billing and coding purposes to approaches that 

“improve quality, safety, efficiency, and reduce disparities; engage patients and family; 

improve care coordination and population and public health; maintain privacy and security 

of patient health information”.98 Early evidence indicates that EHR adoption has increased 

since the HITECH Act was passed.99,100 As part of the initiatives associated with 

meaningful use of health information, the Office of the National Coordinator for Health 

Information Techno logy is also leading efforts to promote the exchange of health 

information (for example, sharing of health information among the consumer, health-care 

providers, pharmacies, laboratories, and others) across health information technology 

systems.101 Improved information exchange will in turn facilitate, among other efforts, the 

integration of clinical decision support applications such as the PFC into EHRs and/or 

delivering functionality to EHRs, improving communications, clinical workflow, and 

lowering the barriers to use.102–108

Conclusions

Herein, we have described our experiences and perspectives on the successful creation of a 

web-based clinical decision support system, the PFC, designed to support the needs of 

childhood cancer survivors for life-long, evidence-guided follow-up care, as articulated in 

national policy recommendations.1–4 Our initial efforts focused on deployment of the tool in 

COG-affiliated clinics, where most patients with paediatric cancer in the USA are treated 

and transitions from acute care to survivorship begin. Chief among the lessons learned was 

the importance of early and continuing stakeholder engagement.

In looking to the future, we identified several opportunities for expanding the potential 

utility of the PFC. Important among these are (in the clinical arena) establishing direct 

survivor access to tools supporting clinical decisions as one part of intensified efforts to 

reach not only those transitioning from treatment to survivorship, but also those ‘lost to 

follow-up’ at the completion of therapy, and (in the research arena) applying decision-

support tools such as the PFC as a research resource supporting wide-ranging investigations 

to advance the evidence base on the effectiveness of survivorship services.

Initiatives in decision support, such as the PFC, are likely to contribute to transforming the 

experience of cancer survivorship, which has been likened to beginning a trackless journey 

without a map in a vehicle of questionable reliability (Box 1), into one in which survivors 

realize greater control, confidence, and satisfaction in charting their life-long course.

Supplementary Material

Refer to Web version on PubMed Central for supplementary material.
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Box 1 | The experience of survivorship, the requirement for ongoing 
support, and the PFC

The following quote from a publication by Cantrell and Conte5 provides an analogy 

illustrating that, for survivors, the reality of experiencing survivorship is one of 

unknowns: “Picture yourself being told you must take a trip. You are given a general 

destination, but not a certain end point to your journey. You are provided a car, but are 

unsure as to whether or not it is capable of making the trip. You have no map, no 

directions. You also do not know the conditions of the road, or whether or not you will 

encounter adverse weather conditions or detours.”

This analogy highlights the requirement to provide information and support for cancer 

survivors throughout their lives. The PFC is a free-of-charge, web-based clinical support 

tool for survivors of childhood cancer and their health-care providers. The PFC provides 

select information on late effects of cancer and its treatment, overall treatment risks, and 

healthy lifestyle behaviours that are relevant to the survivors. The tool can also be used to 

generate recommendations for individualized follow-up screening and accompanying 

survivor educational materials to support clinician–survivor discussions during decision 

making, and provides other relevant data including treatment summaries, Children's 

Oncology Group Guidelines and associated references.

Abbreviation: PFC, Passport for Care.
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Box 2 | Examples of barriers to effective care for the late effects of 
childhood cancer*

Barriers to the effective provision of care for the late effects of childhood cancer can 

relate to survivor, care-provider, and health-care domains.

Survivor issues

■ Lack of knowledge and/or understanding of treatment history22–24

■ Lack of transportation to care sites26,27

■ Lack of trust in their provider25

Care-provider issues

■ Lack of knowledge about late effects of childhood cancers28–30

■ Inability to manage all facets of survivor care26,27

■ Inability to devote sufficient time to the assessment of late effects during 

care visits31

Health-care system issues

■ Lack of coverage under patients’ health insurance and, therefore, 

inability to fund the care required10,32

■ Problems or communication breakdowns in referral networks10,25

■ Lack of professional training opportunities for care givers10,25,30

*An expanded version of this Box, discussing each barrier in turn, as well as the 

opportunities they create with regard to the Passport for Care programme is provided in 

Supplementary Box 1.
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Box 3 | Lessons learned from implementing the PFC*

Hardware and software

■ Clinical-decision-support project (software): proved feasible to provide 

both recommendations for evidence-based follow-up screening and 

surveillance, and survivor-specific educational resources to users with 

diverse needs and technological infrastructures

Clinical content

■ Content and technical development: simultaneous engagement of 

guideline authors and the developers of the clinical-decision tools at project 

initiation would facilitate and accelerate tool development

■ Content management: clinical-decision support requires an ongoing 

commitment to and processes for evidence synthesis, review, and updating

■ Content updates: the public release of guideline revisions and PFC 

updates should be coordinated to avoid potential confusion among user 

communities

Human–computer interface

■ User-centred design: iterative feedback from stakeholders informed 

development and enabled developers to accommodate a wide range of user 

needs

■ Web-based platform: a web-based platform proved feasible for 

addressing the diverse working and technical environments of users

People

■ Training and support: early and ongoing stakeholder engagement in 

software development lead to simplified and effective approaches to 

training

Workflow and communication

■ Treatment summaries: developing and/or capturing treatment summaries 

for use in the PFC posed several challenges; additional data-entry time was 

recognized as a potential barrier to adoption of the PFC, and the option to 

use an abbreviated form when time was limited was developed for use in 

patients without relapse or second malignancies

■ Workflow adjustments: in response to user input describing diverse 

workflow needs, the individualized survivor-screening recommendations 

were made available with varying levels of detail and in differing formats

■ Communications: some guideline revisions affecting follow-up care 

necessitated the development of alerts to clinical users

Organizational policies and procedures
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■ Enrolment: deployment to approximately 100 institutions proved 

feasible, but required addressing differences in organizational policies and 

procedures at the different enrolling institutions

External rules, regulations, and pressures

■ Security: a multidisciplinary team was required to manage the external 

rules and regulations, through document standardization, and a formal 

review and agreement execution process

■ Pressures: continuing security investments are needed

System measurement and monitoring

■ Systems monitoring 24 h per day, 7 days per week: required for ongoing 

system assessment for security vulnerabilities, and to ensure quality of 

service and availability for clinic users

■ Informing survivors: surveys revealed that the PFC better informs 

survivors109

*On the basis of the eight-dimension Sittig–Singh sociotechnical model for evaluation of 

health information technology.69 An expanded version of this Box is provided in 

Supplementary Box 2.

Abbreviation: PFC, Passport for Care.
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Box 4 | Examples of user comments on the PFC

■ “Eliminates human error as long as data correctly entered. Dramatic 

improvement in time to review and prepare for upcoming visits.” Physician

■ “It is an excellent tool [that allows one] to be more organized in looking 

after survivors, to make sure one pays attention to all the important things 

and does not forget all the aspects that need to be considered to deliver 

better patient care.” Physician

■ “... it has allowed me not to have to make the clinical decision of what 

long-term follow-up [is needed] because it is already going to be given to 

them. I may say, ‘I’m only going to do general screening at these times 

because of cost, but if we need to do further testing we will.’ And I think it 

has increased the information I give to them. It has actually lessened 

preparation time because it automatically generates the summary for you.” 

Nurse Practitioner

■ “I think it's fantastic. [The PFC-based resources] provide the family with 

so much information in a very succinct manner, and they just love it. I love 

it because it makes my job so much easier, and I've become much more 

efficient in preparing for my patients, as well as during my interaction with 

them, and examining them—all of that.” Nurse Practitioner

■ “...you had this huge amount of information that you had to weed 

through to find the late effects. It's like ‘night and day’ as far as the amount 

of time now [spent] preparing for my patients, and preparing for their visits, 

as well as ordering all of the blood work, or tests, or whatever we’re 

ordering—[these are all] so much smoother and easier to do with the 

Passport for Care.” Nurse Practitioner

■ “I think overall that some of the COG guidelines are requesting too many 

tests too often—but that is not PFC's fault.” Physician

■ “Note: neither PFC nor COG seems to include [follow-up] issues raised 

by the genetics or biology of the malignancy itself...” Physician

Abbreviations: COG, Children's Oncology Group; PFC, Passport of Care
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Figure 1. 
Illustrative examples of PFC pages. The screen shots show examples of a treatment 

summary (1); a care plan that a user can access online (2) or via an output suitable for 

printing (3); specific guidelines (4), with evidence rating (5) and references for each 

guideline linked to MEDLINE abstracts (6); and downloadable survivor education resources 

(Health Links; 7). This online tool thus provides valuable resources aimed at ensuring 

survivors and their clinicians are adequately informed of the potential late effects, and 

individualized recommendations for screening and monitoring. To expand the view of the 

screenshots, please see the article online. Abbreviation: PFC, Passport for Care.
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Figure 2. 
Growth in PFC enrolment. The graph illustrates the annual and cumulative number of 

survivors enrolled in the PFC (left axis and lines). The annual number of survivors enrolled 

is increasing considerably each year, and in 2013 the cumulative number of survivors 

registered was in excess of 12,000. The number of clinics using the PFC is also presented 

(right axis and bars), and reveals uptake of the PFC by clinics is also increasing each year, 

with approximately 100 centres across the USA using the tool. Abbreviation: PFC, Passport 

for Care.

Poplack et al. Page 26

Nat Rev Clin Oncol. Author manuscript; available in PMC 2016 December 07.

A
uthor M

anuscript
A

uthor M
anuscript

A
uthor M

anuscript
A

uthor M
anuscript



Figure 3. 
Clinic respondent estimates of the percentage of cancer survivors for whom the PFC is used, 

based on a survey by the PFC developers (D. G. Poplack, unpublished data). The graph 

shows that a large proportion of clinics (73.9%) enrolled in the PFC programme use the tool 

in 75% or more of visits by cancer survivors. Almost all of the clinics (around 97%) enrolled 

in the PFC programme use the tool in 25% or more visits by survivors, with only 2.9% not 

using the tool during any consultations with survivors. Abbreviation: PFC, Passport for 

Care.
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Figure 4. 
Breakdown of uses of the PFC. The graph depicts the main uses of PFC outputs in cancer-

survivor care in clinics that described the PFC as ‘well integrated’ or ‘partially integrated’ 

into clinic workflow in a survey by the PFC developers (D. G. Poplack, unpublished data), 

representing 93% of clinic respondents. The data demonstrate that the main applications of 

the PFC resources are determination of the potential late effects of cancer and recommended 

screening protocols, and generation of information for primary-care providers, as well as the 

generation of health outputs to inform and educate the survivors (follow-up 

recommendations, treatment summaries, and health information resources). Abbreviation: 

PFC, Passport for Care.
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