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Abstract

Workshop proceedings, priorities and recommendations from the “State of the Science and Future 

Directions in Palliative and End-of-Life Care in Pediatric Cardiology,” a Harvard Radcliffe 

Accelerator Workshop, are detailed. Eight priorities for research were identified, including: patient 

and family decision making, communication, patient and family experience, patient symptom 

measurement and management, training and curriculum development, teamwork, family hardships 

and bereavement, and ethical considerations. Barriers to research in this area were also identified: 

lack of outcome/measurement tools, lack of research funding, small population sizes, lack 

of effort/protected time for research, undervalued research topic by field and colleagues, and 

heterogeneous research participant diversity. Priorities and barriers were mostly consistent with 

those reported by the field of pediatric palliative care at large. These collective, consensus-based 

findings from diverse, multidisciplinary leaders in the field, as well as parent representatives, 

provide a catalyst for scientific advancement specific to pediatric and end-of-life care in pediatric 

cardiology.
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Introduction

Although impressive advancements have been made in the treatment of pediatric congenital 

and acquired heart disease over the past few decades, high rates of morbidity and mortality 

remain. Among infants born with critical congenital heart defects (i.e., requiring surgery 

or catheterization in the first year of life), approximately 1 in 4 will die in their first year 

of life.1 For those surviving infancy, long-term risks remain. For example, approximately 

14,000 children experience heart-failure-related hospitalizations annually in the US. Among 

this group, 7% die during their hospitalization – a mortality rate nearly 20 times greater than 

that of children without heart failure and approximately double that in adult heart failure.2 

Rates of hospital-based deaths accompanied by costly and invasive interventions near the 

end of life are also high in pediatric advanced heart disease.3-5 Among those with congenital 

heart disease or heart failure referred for heart transplantation, which is often viewed as a 

life-extending therapy for those with most critical heart diseases, up to 25% do not survive 

to transplantation,6 10% die in the first year post-transplant, and approximately 20% die 

within five years post-transplant. 6,7,8

Moreover, nearly half (47%) of parents of children who died of advanced heart disease 

believed their child suffered at the end-of-life. An even greater portion (71%) felt their 

child’s quality of life in their last month of life was “poor” or “fair”.3 Palliative care seeks 

to improve quality of life in those with serious illnesses through symptom management, 

the elicitation of goals of care, and decision making support. Palliative care is provided 

throughout the course of serious illness, and not just at end-of-life. End-of-life care is used 

to specify the medical, psychosocial, and spiritual support provided in the time surrounding 

death. Despite high mortality rates and suffering at end-of-life in pediatric advanced heart 

disease, a recent scoping review highlighted how little attention has been paid to both 

research and clinical advancements in palliative and end-of-life care in pediatric cardiology.9 

The science of both palliative and end-of-life care in pediatric cardiology is at an opportune 

juncture – there is growing interest and recognition of the field’s importance,9 but a 

meaningful, collaborative research agenda must be thoughtfully crafted by invested scholars, 

clinicians, and stakeholders from various disciplines and specialties.

Workshop Participants and Format

The Radcliffe Institute for Advanced Study at Harvard University brings together 

interdisciplinary scholars, learners, and practitioners across the fields of humanities, 

sciences, social sciences, arts, and professions to foster creative, cross-disciplinary 

advancements. Academic Ventures was created in 2009 as part of the Radcliffe Institute for 

Advanced Study to create opportunities for scientific exploration and collaboration through 

hosting and funding multidisciplinary workshops and seminars. The Radcliffe Accelerator 

Workshop Program is a competitive, grant-funded initiative, which emphasizes innovative, 

diverse collaboration to move forward an academic or public outcome, such as a grant 

application or course curriculum (www.radcliffe.harvard.edu). The Palliative and End-of-

Life Care in Pediatric Cardiology: State of the Science and Future Directions Radcliffe 

Accelerator Workshop aimed to answer the following:
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1. What is the current state of the science on palliative and end-of-life care in 

pediatric cardiology?

2. What are the next steps to advance the science of palliative and end-of-life care 

in pediatric cardiology?

a. What are the research priorities for the next five years?

b. Which measures and research methodologies should be applied to 

address these priorities?

c. How do we overcome the challenges associated with end-of-life care 

research in pediatric cardiology to address our research priorities?

3. How do we translate and widely disseminate the science of palliative and end-of-

life care to improve the clinical care provided to our cardiac patient and family 

populations?

The workshop was co-led by a pediatric cardiologist (EB) and pediatric psychologist 

(MC), both of whom are established clinicians and researchers in the fields of pediatric 

advanced heart disease and palliative and end-of-life care in pediatric cardiology. Workshop 

participants were identified by co-leaders on the basis of their 1) career-development or 

independent funding in this area of science, 2) track-record of scholarly products in the 

field, or 3) established expertise in a uniquely related field (i.e., health services research, 

oncology). All invitees agreed to participate in the workshop. In total, the 18 workshop 

participants included 12 physicians, spanning the fields of cardiology (fetal, heart failure/

transplant, adult congenital heart disease, cardiac critical care), palliative care, critical care, 

and oncology, one pediatric psychologist, one former social worker, one palliative care nurse 

practitioner, one health services scientist, and three bereaved parents (cardiac, oncologic, 

and genetics). Clinical and research participants ranged from senior leaders to emerging 

early career experts in the field. Our resultant workgroup had diverse representation of 

numerous stakeholder groups, including the National Heart, Lung and Blood Institute, 

Courageous Parents Network, Cardiac Networks United, and 10 US academic medical 

centers.

While the intention was to address these guiding questions over the course of a 

three day in-person workshop in May 2020 in Boston, Massachusetts, the COVID-19 

pandemic necessitated transitioning the meeting to a four-session virtual workshop with 

2-hour meetings held May-September 2020. Smaller workgroup discussions were held 

between the monthly, larger sessions. Modeled in part after the Pediatric Palliative Care 

Research Network Workshop,10 the virtual workshop series included a research blitz with 

presentations by all workshop participants, special topic presentations on methodologies, 

lessons learned from the fields of adult and pediatric palliative care and pediatric 

oncology,11 funding tips and opportunities, and parent perspectives.

Workshop participants also completed a Qualtrics survey on research priorities and barriers, 

which was developed by workshop co-leaders. The survey consisted of six questions, 

including a rank ordering of 16 research topics and a rank ordering of 12 research barriers. 

Both rank order lists were derived from group discussion in the first workshop session and 
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literature review. Remaining items assessed participants’ current areas of research focus and 

wishes for the field at large, patients/families, and one’s own career (Box 1). Survey results 

guided further discussion and consensus building. Descriptive statistics were performed on 

survey data. Means were used to generate rank-order lists for both research priorities and 

barriers with the top 50% described in this workshop preceding. Most workshop participants 

completed the survey (14/18; 78% completion rate). To ensure confidentiality of responses, 

we did not collect demographic data from respondents, given the small, known sample 

of workshop participants. It is important to acknowledge that these priorities and barriers 

represent the views of this consensus workshop group.

Research Priorities

Seven priorities were identified by Feudtner et al.10 for the science of pediatric palliative 

care at large and included: (a) enhance training and development of pediatric palliative 

care researchers, (b) develop and share core resources (e.g., databases), (c) advance 

symptom measurement (e.g., best practices for assessment, consistent use of tools to allow 

comparisons), (d) improve symptom management and quality of life interventions, (e) 

improve communication and decision-making supports, (f) assess family impact and provide 

intervention, and (g) examine systems, policy, and education on pediatric palliative care.

Through the discussions and survey, our workshop participants built upon these scoping 

priorities to lay out the eight highest ranked research priorities for the field of palliative 

and end-of-life care in pediatric cardiology to pursue over the next five years (top 25% 

= highest priority; top 26-50% = medium priority; Table 1). Patient and family-centered 

research questions, specifically patient and family decision-making, communication, patient 

and family experiences, and symptom management, were ranked highest by the group. 

Decision-making and communication were indicated as top areas for investigation. Patient 

and family decision-making in critical pediatric heart disease is complicated. Complicating 

factors include a multitude of surgical, interventional and innovative therapies, variations in 

heart center practices and recommendations, and serious risks of treatment complications 

and long-term sequelae. While some have begun to examine decision-making in pediatric 

heart disease,12 much remains unknown. Further, research is needed aimed at understanding 

decision making preferences, correlates of decision making, and interventions to support 

shared decision making across the pediatric heart disease course, from fetal diagnosis 

to adult congenital heart disease care. Specifically, studies examining patient and parent 

perspectives and needs on how decision making is approached across the heart disease 

course is an important next step. Both qualitative and quantitative study methods will 

be important for understanding the intricacies of such preferences. We also must seek 

to understand how demographic and disease-related correlates, such as illness severity or 

cardiac history, may impact decision making.

Descriptive investigations of decision making, communication, and advance care planning 

in pediatric12-17 and adult congenital heart disease18,19 have provided a starting point; the 

next clear step is intervention design and implementation. Communication interventions 

at the clinician, team and patient/family levels are needed, specifically targeting difficult 

conversations during the heart disease course, such as fetal diagnosis,17,20 transplant13 or 
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ventricular assist device evaluation or deactivation,21,22 and need for advanced therapies, 

such as ECMO (i.e., extracorporeal membrane oxygenation). Decision making interventions 

and support tools that have been developed and utilized in other pediatric conditions 

and adult heart disease should be adapted and trialed for use in pediatric cardiology. 

Interventions targeting when and how to consult sub-specialty palliative care is another 

area of opportunity for communication interventions.

Also ranked as high priority for investigation were patient and family experiences and 

needs. Patient-reported outcomes (PRO) are integral to clinical care, research, and policy 

efforts. Various calls for action have encouraged the uptake of PRO-based research.23 The 

APPROACH-IS (Assessment of Patterns of Patient Reported Outcomes in Adults with 

Congenital Heart Disease – International Study) enrolled over 4000 adults with CHD from 

15 countries to improve understanding of the patient experience globally.24 Similar efforts 

specific to the pediatric experience, including development and implementation of both 

patient and parent/caregiver-reported outcome measures, are necessary next steps. Two large 

pediatric heart centers demonstrated that parent-reported longitudinal data can be collected 

as part of standard care following cardiac operations as shown with data collection from 

>90% of patients obtained. Over half of parents completed the surveys via an automated 

email system.25 Efforts are underway across Cardiac Networks United learning networks 

and other organizations to implement, collect and analyze PROs, harnessing the power of 

collaboration.26-30 Including patients and parents in research design is particularly important 

to the study of palliative and end-of-life care in pediatric cardiology as this will help to 

ensure that the PROs captured are of important to patients and families themselves, while 

also helping to inform clinical intervention based on PRO findings Lastly, attention to health 

care disparities and intentional inclusion of more diverse populations is essential.

Patient symptom measurement and management, both physical and psychological, were 

also identified as areas with high research need. In earlier work on suffering and quality 

of life at end-of-life in pediatric advanced heart disease, nearly half of parents felt 

their child suffered, with breathing and feeding difficulties causing greatest suffering for 

young children and fatigue and sleeping difficulties causing greatest suffering for older 

children.3 To our collective knowledge, no symptom management interventions have been 

trialed specific to pediatric cardiology patients at end-of-life. As Feudtner highlighted,10 

interventions targeting symptom burden could include medication trials, psychological 

and behavioral interventions, and complementary and combination therapies. Interventions 

related to symptoms and quality of life that have shown promise among other pediatric 

serious illness groups,31,32 as well as models of care and palliative care interventions in 

adult heart failure33,34 can be adapted and trialed within pediatric cardiology for quicker 

translation and dissemination.

Further, symptom measurement is poorly defined in pediatric advanced heart disease. Efforts 

to define, quantify and monitor symptom burden and outcomes are needed.35 Recently, 

Almond and colleagues,36 developed a 4-point ordinal heart failure severity score across 

three symptom domains for pediatric patients hospitalized with acute decompensated heart 

failure. Similar efforts to better classify and grade symptoms and risks in pediatric and 

young adult single ventricle heart disease through a multi-institutional effort are also 
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underway (PIs: KS and MC). These tools and efforts towards a shared language and 

classification of disease and symptom burden are necessary for future intervention efforts, 

such as the standardization of referral for advanced cardiac therapies and/or palliative care 

involvement.

Additional areas for research focus identified by the group included: primary palliative care 

training (i.e., a palliative care approach taken by a non-palliative care clinician, such as the 

cardiologist)37 and curriculum development for pediatric cardiology clinicians;38 improved 

understanding of the roles of primary and subspecialty palliative care in pediatric cardiology, 

as well as the relations of interprofessional teams;14,15,39,40 examination of the impact of 

pediatric advanced heart disease and bereavement on families; and exploration of ethical 

considerations in pediatric advanced heart disease, such as use of technological interventions 

and cardiac device deactivation.41

In sum, while scientific investigation related to palliative and end-of-life care in pediatric 

cardiology has increased over the past decade, much work remains. Certainly, there are 

nuances specific to heart disease in children, particularly symptom measurement and 

decision-making about cardiac interventions, but, many of the values and priorities for 

patients and families are consistent across pediatric serious illness groups. Thus, it will be 

critical for the field to build upon the cross-sectional and interventional research in other 

pediatric critical illness groups to more rapidly bring about advancements in palliative and 

end-of-life care in pediatric cardiology.

Research Barriers

Workshop participants also identified notable barriers to palliative and end-of-life care 

research in pediatric cardiology (Table 2). Lack of outcome or measurement tools, such 

as what defines “goal concordant care” or “a good death” for patients and families was 

identified as a top barrier. As discussed above, the lack of standard symptom measurement 

tools and classification for disease and symptom burden, was also highlighted as a top 

barrier. Lack of funding, limited dedicated time/effort for research, and small and diverse 

populations were also noted as prominent barriers, which have been similarly noted as 

barriers for pediatric palliative care research at large.10 With the incredible energy and 

investment being made in collaborative registries and quality improvement networks across 

pediatric cardiology, sample size and population barriers will hopefully decrease in the years 

to come. Intentional inclusion of underrepresented minority patients and families will ensure 

representation of the diverse population impacted by pediatric heart disease.

Limited funding and dedicated effort to conduct such research remain noteworthy 

challenges. For this area of clinical science to move forward, dedicated research time for 

faculty and staff pursuing work in this field will be important. Obtaining large scale funding 

is challenging, especially in pediatrics.42 However, among workshop participants, three 

federally funded grants related to palliative and end-of-life care in pediatric cardiology were 

recently funded and are underway, pointing to a growing landscape of research on which 

to build. Additional sources for funding were also discussed, including the Palliative Care 

Research Collaborative Group, the Cambia Health Foundation, the National Palliative Care 
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Research Center, and the American Heart Association. Participants highlighted the role of 

philanthropic donors as a meaningful source of additional funding support for this area of 

research.

Notably, workshop participants also identified palliative and end-of-life focused research 

to be undervalued by the field of pediatric cardiology and pediatric cardiac surgery, as 

well as by their colleagues or leadership. The same driving forces contributing to the 

delayed uptake of this research when compared to other pediatric serious illness groups, 

such as the field’s attention on “fixing” the heart via surgical intervention and the growing 

availability of technological interventions for advanced heart disease, likely contribute to the 

under appreciation of this research topic by the field. A primary driver of this workshop, 

with strong support and representation from the National Institutes of Health, non-profit/

foundational and cardiac learning networks, was to establish palliative and end of life care 

research in pediatric cardiology as a distinct and critically important topic.

Interestingly, the Radcliffe group did not identify the presumed burden of palliative and end 

of life care focused research on participants, including institutional review board protections, 

as a top barrier, which was recently identified as a common challenge for the field of 

pediatric palliative care research as a whole.10 Participating bereaved parents, representing 

both cardiac and non-cardiac populations, stressed that families are eager to contribute to 

the body of knowledge about the lived patient and family experience. Parent participants 

framed research involvement as part responsibility to their child’s struggle and memory, 

while also recognizing research participation as meaning-making and therapeutic. Parent 

participants noted that while not all patients and families will elect to participate in research, 

most will not be offended by the invitation to contribute, with the goal of improving the care 

experience for others.

Moving Forward

Discussion during each of the workshop sessions included strong recommendations for the 

field of pediatric cardiology to build upon the more established palliative and end-of-life 

care focused research in other pediatric serious illness groups. This will allow the field 

to more rapidly move towards intervention and implementation science. Specifically, it 

was discussed that descriptive studies should be limited to a few investigations within 

original cohorts, such as fetal intervention and technological support, and then combined 

with research from other pediatric serious illness groups to provide the foundation for 

intervention design in pediatric cardiology. Understanding the specific needs of cardiology 

clinicians and the patients and families affected by heart disease must be balanced with 

the knowledge and interventions created within the pediatric palliative care field at large. 

Further, as has been outlined for the field of pediatric congenital heart disease research 

as a whole, collaborative, multidisciplinary science and the utilization of big data will 

be important for palliative care focused research in pediatric cardiology as well. As 

evidenced by the conference proceedings, psychosocially oriented research topics are of 

priority in this field, underscoring the necessity of including experts across disciplines, 

including psychology, social work, ethics, and spiritual care, among others, in research 

design and implementation. Clinical trials within the large, ever-growing pediatric cardiac 
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registries will improve research efficiency. Data sharing and linking, as well as the use 

of non-traditional data capture methods,23 such as social media based research43,44 and 

crowdsourcing methods,45 will also advance collaboration, learning, and wide dissemination 

of successful interventions in this emerging area of science.

Advances in pediatric cardiology and cardiac surgery have improved survival and quality 

of life for many children, adolescents and young adults living with critical heart disease. 

The Harvard Radcliffe Accelerator Workshop “State of the Science and Future Directions 

in Palliative and End-of-Life Care in Pediatric Cardiology,” allowed for a diverse group of 

dedicated researchers, clinicians, and parents to understand the current research landscape, 

while also outlining future research initiatives at the intersection of pediatric palliative 

care and pediatric cardiology. Many unanswered questions remain. With parent input, 

the Harvard Radcliffe Accelerate Workshop Group was able to prioritize the multitude 

of initiatives. Understanding the patient and family experience, improving communication 

around prognosis and decision making, and understanding and managing symptom burden 

were priorities along with improving primary palliative care skills in cardiology clinicians. 

Working collaboratively across disciplines while staying guided by patient and family needs 

will serve as the compass to move this important field forward.
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Box 1.

Sample Free Text Comments from Workshop Participants

Wishes for the Field of Palliative and End of Life Care in Pediatric Cardiology

“Build stronger, collaborative networks.”

“True multicenter research.”

“Advance recognition of the importance of this topic.”

“To create a more robust evidence base to guide care.”

Wishes for Patients and Families Cared For

“Comprehensive access to palliative care early in care.”

“Skillful care that alights with children and families, leading to less suffering and better lives, throughout the 
illness trajectory.”

“To experience less suffering, physical and psychological.”

“Access to quality research and interventions.”

Wishes for One’s Career

“Forge new connections that foster new projects.”

“Funding to test and implement interventions in multiple centers across the country.”

“Successful collaboration with both patients and colleagues to advance this field.”

“Advance psychosocial care in pediatric cardiology through funded research and program development.”
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Table 1.

Research Priorities

HIGHEST PRIORITY

Patient and Family Decision Making

Communication (Goals of Care, Advance Directives, Counseling)

Patient and Family Experiences, Perspectives, Disparities, and Needs

Patient Symptom Measurement and Management (Physical and Psychological)

MEDIUM PRIORITY

Palliative Care Training and Curriculum Development

Primary and Subspecialty Palliative Care (Consultation Triggers, Relationships); Interprofessional Teamwork

Family Impact (Hardships, Finances, Siblings) and Bereavement

Ethical Considerations
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Table 2.

Research Barriers

Research Barriers

1. Lack of Outcome/Measurement Tools

2. Lack of Research Funding

3. Small Population Sizes

4. Lack of Effort/Protected Time for Research

5. Undervalued Research Topic by Field/Colleagues

6. Patient/Participant Diversity
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