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Abstract

Hematopoietic cell transplantation (HCT) survivors are at risk for development of late 

complications and require lifelong monitoring for screening and prevention of late effects. There is 

an increasing appreciation of the issues related to healthcare delivery and coverage that are faced 

by HCT survivors. The 2016 National Institutes of Health Blood and Marrow Transplant Late 

Effects Initiative included an international and broadly representative Healthcare Delivery 
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Working Group that was tasked with identifying research gaps pertaining to healthcare delivery 

and to identify initiatives that may yield a better understanding of the long-term value and costs of 

care for HCT survivors. There is a paucity of literature in this area. Critical areas in need of 

research include pilot studies of novel and information technology supported models of care 

delivery and coverage for HCT survivors along with development and validation of instruments 

that capture patient reported outcomes. Investment in infrastructure to support this research such 

as linkage of databases including electronic health records and routine inclusion of endpoints that 

will inform analyses focused around care delivery and coverage are required.
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BACKGROUND

It is projected that the number of HCT survivors in the United States (US) will surpass half a 

million by 2030.1 HCT survivors continue to be at risk for late complications and lifelong 

follow-up for screening and prevention is recommended.2, 3 Similar to the principles of 

cancer survivorship care,4–6 care for HCT survivors should include surveillance for cancer 

recurrence and new cancers, prevention of subsequent cancers and late effects, interventions 

for other illnesses caused by cancer and its treatment, and coordination of care among 

healthcare providers to ensure that all health needs of survivors are met. Several healthcare 

delivery models have been offered for the longitudinal care of cancer survivors.7–10 

However, the applicability of these survivorship models to HCT recipients has not been 

evaluated. HCT is a specialized procedure and transplant survivors have unique treatment 

exposures, risk factors, and healthcare needs that are likely best addressed through patient-

centered, integrated health delivery models that are specific for HCT. 4, 5, 11

Economic considerations are important determinants of healthcare delivery, and issues 

around costs and resource utilization at the patient, provider, institutional and societal levels 

need to be addressed within the healthcare delivery model for HCT survivors. Successful 

HCT may decrease health care utilization, as has been reported in patients with sickle cell 

disease, as compared to controls who did not undergo transplantation.12 While quality of 

care is the fundamental goal of long-term management of patients, value of care is equally 

important for sustainability of the health care system. “Value” which in simple terms is the 

ratio of quality over cost, can integrate other healthcare goals such as safety, patient-

centeredness, efficiency, cost containment, equity and access.13 There is increasing 

recognition of the need to better address other elements of value-based care among the HCT 

recipient population (e.g. improved data collection/reporting, use of innovative technological 

tools, evidence-based practice supported by clinical trials, and reduction of variation to 

facilitate these elements).14
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Healthcare Delivery Working Group

The Healthcare Delivery Working Group (HCD-WG) is one of the 6 working groups 

established in June 2015 as part of the National Institutes of Health (NIH) Blood and 

Marrow Transplant Late Effects Initiative. Sponsored by the National Cancer Institute and 

National Heart, Lung and Blood Institute, it is a collaborative multi-stakeholder effort 

focused on developing research agendas to improve transplant survivor outcomes. The 

Working Groups met via regular conference calls and convened for a final symposium in 

June 2016. The HCD-WG was assigned the task of identifying research gaps pertaining to 

healthcare delivery and to identify initiatives that may yield a better understanding of the 

long-term value and costs of care for HCT survivors. The group had representation from 

transplant center medical directors, payers, NIH, Health Resources and Services 

Administration (HRSA), health services researchers, and allied health practitioners from the 

United States (US), Canada and Europe. Members also represented stakeholder professional 

organizations including the American Society for Blood and Marrow Transplantation 

(ASBMT), the European Group for Blood and Marrow Transplantation (EBMT), and the 

Center for International Blood and Marrow Transplant Research (CIBMTR), as well as 

patient advocacy groups.

For the purposes of this overall effort, HCT survivors were defined as pediatric or adult, 

autologous or allogeneic HCT recipients who had survived for one year or longer after their 

transplant. From a care delivery model and coverage perspective, the HCT episode can be 

divided into several phases.15, 16 These include: (1) Evaluation phase, during which services 

required to assess and evaluate whether a patient, and in the case of allogeneic HCT the 

donor, are suitable for the transplantation procedure, (2) Pre-transplant care phase, that 

includes care provided from the time a patient is identified as a candidate for HCT and 

includes all related care until the initiation of conditioning regimen, (3) Transplant phase, 

which usually begins with the start of the conditioning regimen and can last 30 to 120 days 

post-transplant; this phase covers the stem cell infusion and the transplant hospitalization 

and often includes graft procurement, stem cell mobilization and processing, and (4) 

Followup care phase, that starts on completion of the transplant phase and can extend until 

the patient is discharged from routine transplant center follow-up care. Survivorship care is 

considered to be part of this last phase.

This manuscript provides background and a summary of pertinent issues, priorities and 

opportunities for future research relevant to healthcare delivery for HCT survivors.

HEALTHCARE DELIVERY MODELS

Conceptual Framework and Methodology

To identify the essential components of survivorship care, the HCD-WG considered several 

overlapping perspectives with emphasis on individualizing survivorship care for HCT 

recipients (Figure 1). First, emphasis was placed on both the whole patient/family unit 

impacted by the HCT survivorship experience. Second, it was determined that patient-

centered survivorship care should be responsive to patient healthcare needs and preferences. 

Third, models should be developed with the specific considerations of the HCT care 
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experience in mind; for example, the care delivery model may need to consider the distance 

from the transplant center, active transplant specific complications such as graft-versus-host 

disease (GVHD), and availability of local providers who are willing to learn and take care of 

medical issues in partnership with the transplant team. Fourth, care models need to be 

dynamic and adaptable as patient status and healthcare needs can change over time (e.g., 

disease recurrence, onset or resolution of GVHD, and occurrence of infections or late 

complications), with a keen focus on both the economic environment and the payer 

landscape. Responding to this continuum of care necessitates coordination between the 

transplant center and local providers including hematologist-oncologists, specialists, and 

primary care providers. Fifth, survivorship care should be evidence-based, high-quality and 

individualized to patient-specific exposures and risk-factors from the pre- and post-

transplant period. Finally, care delivery models must account for the variability of resources 

and personnel available at transplant centers,17, 18 and at community practices, and consider 

use of innovative care delivery methods that integrate technology.

Stakeholders in HCT Survivorship—In addition to the patient/families, stakeholders in 

HCT survivorship care include transplant center, referring hematology-oncology and 

primary care providers. We acknowledge the increasing importance of non-physician 

providers in the care of HCT survivors (e.g., advanced practice professionals, nurses, social 

workers, and pharmacists). HCT patients regularly receive fragmented care as they move 

between community providers and the transplant center, which are most often located in 

academic health centers. In this mix of care delivery settings, the payer may be the only 

common link between providers and can play an important role in ensuring patients receive 

optimally coordinated care. Ultimately, transplant centers bear the overall responsibility for 

the longitudinal healthcare of their patients, including providing care management advice to 

community providers who may not have relevant expertise. Policy makers at the local, 

regional and national level are responsible for helping to ensure equitable access to 

healthcare for HCT survivors. The HCD-WG also considered researchers to be important 

stakeholders in survivorship care, as strong basic and clinical research will eventually lay the 

foundation for high-quality survivorship care.

Barriers to Coordinated Care—General categories of barriers are: (1) Patient barriers 

(e.g., knowledge, distance, access, literacy, preferences, disparities), (2) Caregiver barriers 

(e.g., knowledge, availability, burnout, financial resources), (3) Provider barriers (e.g., 

adequate numbers of trained individuals, knowledge, time, competing priorities), (4) 

Resource barriers at the institutional level (e.g., adequate personnel, space, competing 

financial priorities), (5) Information barriers (e.g., lack of high-quality evidence and clinical 

trials), (6) Operational barriers (e.g., care transition, healthcare fragmentation, technology 

limitations including limitations in electronic records), and (7) Financial and coverage 

barriers (e.g., optimal payment models, patient financial toxicity, transplant center being out 

of network for survivorship care).

Assessing Models of Healthcare Delivery for HCT Survivors

The applicability of models proposed in the literature for cancer survivorship was explored 

for HCT.7 In addition, other models of care delivery that are prevalent among transplant 
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centers of different size and geographic location were considered. The Working Group chose 

not to endorse one specific care model over another, but to evaluate all models on the 

strengths and weaknesses they present for HCT survivors and their individualized needs. 

Furthermore, there is no evidence to support the superiority of one model over another. 

Emphasis was placed on multidisciplinary care that adapts to patient circumstances, and the 

type of healthcare providers involved may vary based on individual patient needs. Risk-

stratified shared care models, as have been described for cancer survivors,19 may also apply 

to HCT survivors and especially patients with severe chronic GVHD.20, 21 Table 1 lists the 

required components (see below) as prioritized by the HCD-WG, and potential models, sites 

and providers of comprehensive HCT survivorship care, along with examples of models for 

providing such care. A common theme across the HCT survivorship care continuum is early 

and accurate recognition of patient clinical needs (e.g., presence of GVHD) and patient, 

transplant center and referring provider preference.

Essential Components of Survivorship Care—Comprehensive survivorship care 

should include surveillance for recurrence of primary malignancy or hematologic disorder 

for which transplantation was performed, surveillance for and treatment of late 

complications, including screening for subsequent neoplasms (Table 1). Additionally, 

psychosocial support and evaluation and management of quality of life (QOL) impairments, 

health promotion and education about risk factors, exposures and late complications, 

ongoing management of pre-transplant medical conditions, and financial counseling should 

be incorporated within the context of routine survivorship care. Rehabilitation services may 

be necessary for patients with functional impairments, and healthcare issues that prevent 

reintegration into society (e.g., return to school or work) should be addressed. Care models 

that incorporate these elements will meet the essential components of survivorship care 

identified by the Institute of Medicine (IOM), which include safety, effectiveness, patient-

centeredness, timeliness, efficiency, and equity.5

Care Delivery Models—An “integrated care model” may apply to transplant centers that 

continue to follow patients long-term and where survivorship care is incorporated within the 

routine follow-up for HCT related issues. In a “consultative model”, one or more dedicated 

visits focused on transplant specific survivorship care are provided in addition to any 

ongoing oncologic or primary care. A shared or “collaborative care model” includes 

coordinated care between HCT and other providers, often based on patient circumstances. 

HCT providers play a greater role in managing HCT complications (e.g., GVHD) while 

primary care providers may oversee routine medical care and screening and prevention of 

late complications, ideally with close collaboration with HCT providers. Finally, the 

“transitional care model” applies to patients who are ‘discharged’ from the transplant center 

at a certain time period post-HCT and their care is transitioned to their hematologist-

oncologist or primary care physician. Patients who develop complex transplant-related 

medical issues may need to return to the care of HCT providers and transition to an alternate 

care model.

Site of Care—Sites may include a transplant program, cancer center or institutional area 

with space, personnel and infrastructure that can be used for the care of HCT survivors. 
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Some programs have dedicated long-term follow-up or survivorship clinics for transplant 

survivors. Survivorship care may be provided through hematology-oncology provider and/or 

primary care provider offices. There is increasing interest in providing care remotely using 

telemedicine services to improve efficiency and the patient experience in situations where 

patients live remotely from a specialty center. Although several aspects such as models of 

care and reimbursement for such services needs to be evaluated within the US healthcare 

system, this approach is well implemented in other health care systems (e.g. in Canada).

Research Priorities and Opportunities

Table 2 shows research priorities and opportunities identified by the HCD-WG (Table 2). A 

theme that emerged with primacy was the need for innovation in patient-centered and 

coordinated care delivery models that maximize patient outcomes and resource efficiency. A 

related theme was the need to find opportunities for greater integration of information 

technology, both using electronic health records (EHR) as well as other tools. This entails 

continued contact with HCT survivors via web tools (e.g., email, EHR or social media). A 

third topic was the development of individualized survivorship care plans. There is 

considerable interest among transplant centers and some accrediting agencies to provide 

treatment summary and care plans while systematic evaluation of optimal cost- and 

resource-effective models for their generation, delivery and implementation are lacking. 

Other areas of interest include role of supportive therapies to provide better quality of care, 

effectiveness of evidence-based guideline development and implementation, best methods to 

enhance rehabilitation and reintegration into society, and understanding survivorship issues 

faced by caregivers and families. Research for optimal integration of care between HCT and 

other specialties was also emphasized (e.g., psychology/psychiatry, palliative care, 

gynecology, dermatology, pulmonology, ophthalmology, dentistry). The Working Group 

recognized the need for investigation of healthcare disparities in HCT survivorship (e.g., 

access to care and culturally appropriate care). The application of research results of 

healthcare delivery among cancer survivors and patients with other chronic diseases also 

needs to be evaluated in HCT recipients.

Research on healthcare delivery frequently requires participation of diverse and large groups 

of providers, institutions and healthcare systems. Development of infrastructure to facilitate 

such research is needed, including, leveraging existing registries (e.g., CIBMTR) and multi-

institutional trial mechanisms (e.g., Blood and Marrow Transplant Clinical Trials Network 

[BMT CTN]), and accessing large secondary databases such as electronic medical records 

and payer databases. Routine capture of identifiers (e.g., Social Security number) could 

enhance linkage of registry and clinical trial data with other databases (e.g., administrative 

databases) and provide a rich resource for quality initiatives and research in this area. There 

was strong consensus about the importance of longitudinal outcomes registries in research 

on late effects and care delivery for HCT survivors, and recommendation that transplant 

centers provide high-quality and complete data on long-term follow-up to the CIBMTR or 

similar outcomes registries. Additionally, transplant center accreditation organizations (e.g. 

Foundation for Accreditation of Cellular Therapies) should consider including quality 

standards that emphasize life-long longitudinal followup of HCT survivors and adequate 

infrastructure for their care.
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Endpoints that are generally considered in HCT related research, such as incidence, 

prevalence, and risk factors of transplant complications and their outcomes (e.g., survival, 

relapse, non-relapse mortality, disease-free survival, GVHD-free relapse-free survival), are 

relevant to research in healthcare delivery (Table 3). However, additional traditionally 

underemphasized endpoints such as health behaviors, healthcare adherence and utilization, 

patient and provider satisfaction, and quality of care are equally relevant and need evaluation 

and validation. The cost and value implication of care delivery models needs to be 

constantly evaluated by well-defined success measures. Another important aspect of 

research is development and validation of patient reported outcomes (PROs) specifically 

focused on HCT survivorship related issues (e.g., QOL, symptom burden, ongoing disability, 

return to work, cognitive function).

COVERAGE AND VALUE

Conceptual Framework

There are significant direct financial implications of transplantation on patients, transplant 

centers, institutions and the society in general.22–27 HCD-WG discussions around insurance/

payment coverage as well as value followed the same principles as healthcare delivery 

models – all HCT recipients should have access to high-quality, affordable, patient-centered, 

and coordinated survivorship care that is delivered according to their preferences and to 

meet their healthcare needs while conserving limited healthcare resources. Emphasis was 

placed on coverage and value for the continuum of care, through the four previously 

identified phases.

Although several definitions of value in health and cancer care have been proposed in the 

literature, common themes are outcomes, QOL, productivity and cost.28, 29 According to 

Ramsey and Schickedanz, a cancer intervention has value “if patients, their families, 

physicians, and health insurers all agree that the benefits afforded by the intervention are 

sufficient to support the total sum of resources expended for its use”.29 This definition of 

value also applies to HCT survivorship.14 Measuring healthcare value is challenging, but 

basic value metrics include efficiency and effectiveness, QOL and other PROs, and costs. 

Other healthcare value frameworks have focused on improving the patient experience of 

care, improving the health of populations, and reducing the per capita cost of health care.30 

The American Society of Clinical Oncology and the National Comprehensive Cancer 

Network have provided conceptual frameworks for assessing the value of cancer 

treatment.28, 31 In their current format, translation of their these models to HCT survivors is 

not feasible, and research on defining optimal models for defining and assessing value in this 

population of patients is urgently needed.

Several stakeholders were identified, with patients and caregivers being the primary focus 

for coverage and value issues. It is important to define the perspective that is being 

considered in policy and research around coverage and value for HCT survivors. For 

example, cost and value from a patient viewpoint will be different compared to what is 

perceived by transplant centers or payers or society as a whole. At the same time, all 

stakeholders have common goals of improving the overall performance, quality, 

accessibility, effectiveness and accountability of healthcare delivery.
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Reimbursement Models for HCT Survivorship Care

In general, health insurance is defined as a method that helps pay for healthcare related 

medical expenditures through the pooling of risk. In the US, individuals can obtain 

insurance via employer provision, private purchase, or a governmental program. Common 

mechanisms for reimbursement of HCT care in the US are described below, along with their 

pros and cons with respect to HCT survivorship (Table 4).16 LeMaistre and Farnia have 

reviewed payment models for HCT recipients with a focus towards pay for performance and 

value-based purchasing.32

Fee for Service (FFS)—FFS is the most traditional of healthcare payment models and is 

frequently applied to HCT survivorship care. Patients or payers reimburse the healthcare 

provider for each service performed. FFS is not optimal for survivorship care as there are no 

incentives for providing preventive care and it does not cover ‘indirect’ services such as care 

coordination or developing and delivering treatment summary and survivorship care plans. 

Reimbursement provided varies by payer, including differences between commercial payers 

and government payers‥

Capitation—In this model, payment is made per person rather than paying for each service 

provided. Capitation models can be modest and limited to cover primary care to 

comprehensive and structured to provide coverage for all services. Capitation models by 

themselves are not amenable to coverage for HCT services, given the relative rarity of this 

procedure within a beneficiary pool and its unpredictable course and expense. There has 

been increasing interest in exploring capitation as part of alternative payment models (e.g., 

patient centered medical home).

Pay for Performance (P4P)—Also known as “value-based purchasing’, where hospitals, 

clinicians, and other healthcare providers are rewarded for meeting certain performance 

measures for quality and efficiency, and conversely, may be penalized for poor outcomes, or 

substantial increase in costs above average. Systematic reviews of P4P programs in 

healthcare have shown a full spectrum of possible outcomes for specific targets, from absent 

or negligible to strongly beneficial effects.33, 34 Currently, Center for Medicare and 

Medicaid Services (CMS) and many private payers are looking into incorporating this model 

into their payment systems due to the added dimension of assessing outcomes and value. 

Although this model is attractive for application to HCT, several issues need to be 

considered. Outcomes and quality metrics are not well defined in the context of HCT 

survivorship. Acuity adjustment, which is commonly done for some diseases for each 

episode (e.g., hospitalization for complications) can be challenging for HCT survivors given 

the complexity and unpredictability of medical issues.

Bundled Payments—Under this model, the reimbursement of institutions or providers is 

on the basis of expected costs for clinically-defined episodes of care. This payment system 

best suits an acute episode and the transplant phase is usually covered through the related 

concept of a ‘case-rate’. It encourages efficiency and quality of care as there is only a set 

amount of reimbursement available for the entire episode of care and it works best in 

circumstances where resource consumption is predictable. However, it may be challenging 
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to consistently apply this model to chronic, complex, long-term, and primarily outpatient 

care where the clinical course varies, is unpredictable, and an episode is hard to define. This 

is particularly relevant for patients with chronic GVHD, where disease flares can occur 

along with other complications such as infections, and patients frequently have to transition 

between community providers and transplant centers.

Accountable Care Organization (ACO)—An ACO is not a type of payment model, but 

constitutes a healthcare organization which utilizes a model of both payments and care 

delivery linking provider reimbursements to quality metrics and reductions in the total cost 

of care for a well-defined population of patients. It typically comes with a greater incentive 

for care coordination; however, it may not be feasible if the target population (e.g., HCT 

survivors) is small. It may use various payment models which can range from shared 

savings, capitation, FFS or their combination. Typically, a large group of integrated health 

care providers form an ACO, which then provides care to a group of patients. Similar to the 

issues described for P4P, for an ACO to provide care to HCT survivors, sufficient population 

size, relevant quality metrics and domains specific to HCT need to be defined.

Patient Centered Medical Home (PCMH)—PCMH is a team-based healthcare delivery 

model typically led by a health care provider who provides comprehensive and continuous 

care to patients with the goal of optimizing health outcomes. Transplant centers, in essence, 

often offer a PCMH like approach in the early post-transplant period, where comprehensive 

care is provided and coordinated through a relatively small team of providers. HCT 

survivorship care can be a model for a “specialty” medical home, since it requires intense 

coordination, accessible services and comprehensive preventive services.35 The 

disadvantage of PCMH model for HCT survivors is that once the acuity of care decreases 

(after the first few months after transplant), most patients return to their respective 

geographic residences. The provision of complex care (e.g., for chronic GVHD, 

management of infections in immune-compromised host) is often beyond the scope of a 

primary care provider. However, PCMH models developed as an extension of the transplant 

team through a combination of satellite offices, telehealth and return visits to the transplant 

center may apply to HCT survivorship care.

The HCD-WG recognized that adequate coverage models should consider the unique 

characteristics of HCT survivors, such as the need for significant care coordination, financial 

toxicities, complex chronic disease care, involvement of a range of clinical providers and 

specialists, coverage of preventive and treatment services, substantial variability in duration 

and intensity of illness (and therefore cost of care), transition from one phase and place of 

care to another, and coverage of certain out-of-pocket expenditures (e.g., expenses 

associated with temporary relocation near transplant center).36 It is unlikely that one 

reimbursement model will comprehensively address the coverage needs for HCT 

survivorship care. Instead, multiple integrated or hybrid models will need to be considered, 

with components of P4P, bundled payments, ACO and PCMH, depending on patient status 

and location.
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Financial Toxicity of HCT on Patients

The HCD-WG and the patient advocates participating in the NIH initiative identified 

financial toxicity as a priority research area that has immediate and direct impact on patients 

and their families (see Research Priorities and Opportunities below). Financial toxicity has 

been defined as the subjective and objective financial hardship faced by patients and families 

during and after cancer treatment that can lead to significant morbidity among HCT 

survivors.22, 23, 25, 37, 38 Financial toxicity can start at the time of diagnosis and during initial 

treatment and can continue and may persist or deepen during the survivorship phase, 

especially among patients with chronic GVHD. Tools to measure financial toxicity are being 

developed and the evaluation of these tools should be integrated into the research agenda.

Contemporary Healthcare Environment and HCT Survivorship

The Affordable Care Act (ACA) has stimulated rapid evolution of the healthcare 

environment and significant changes in healthcare reimbursement in the US and has 

encouraged introduction of alternative payment models. Recently, the Medicare Access and 

CHIP Reauthorization Act of 2015 (MACRA) introduced comprehensive changes to how 

Medicare will pay for healthcare services by introduction of a bundled payment for care 

management that is tied to care provided by individual physicians. Although HCT can serve 

as a model for implementation for alternative payment models, there remain several 

challenges in translating the policy requirements of such models to the team-based, multi-

site, complex and chronic care that many HCT survivors require.

Given the unique needs of HCT recipients, there is a critical and urgent need to focus 

research on the feasibility, applicability and implementation and impact of the proposed 

alternative payment models in this population, and to develop payment models that best 

serve the needs of these patients. For example, under MACRA, physician providers will be 

measured and compared on resource utilization for individual patients, which does not apply 

well to HCT care which is team-based rather than provider-based. Furthermore, providers 

may avoid taking on HCT survivors with their complex and intensive resource needs as it 

may adversely impact their scorecard under the Medicare Incentive Payment Plans. 

Ultimately, alternative payment models need to provide options for shared care for HCT 

survivors between transplant centers and community providers. In the changing healthcare 

environment, it will also be beneficial to have a separate specialty designation for HCT, 

which is presently classified with hematology-oncology. The ACA requires payers to offer 

access to all specialties, and a specialty designation would ensure that a HCT provider is 

included in-network, thereby facilitating access to specialized HCT care.

Another contemporary issue that directly impacts HCT survivorship is the rising cost of 

existing drugs and high costs of new drugs and biologic therapies that are used in HCT. An 

issue specific for HCT survivors is the possibility of having a larger number of maintenance 

drug strategies that is continued into the survivorship phase, as well as novel drug therapies 

for chronic GVHD. Improved outcomes by such expensive therapies that are validated by 

clinical trials would benefit patients, but their influence on payment models for HCT 

survivors including direct financial impact on patients is as yet not well characterized.

Hashmi et al. Page 10

Biol Blood Marrow Transplant. Author manuscript; available in PMC 2018 May 01.

A
uthor M

anuscript
A

uthor M
anuscript

A
uthor M

anuscript
A

uthor M
anuscript



Research Priorities and Opportunities

Table 2 describes research priorities for coverage and value issues related to HCT 

survivorship that were identified by the HCD-WG. One major challenge is the general lack 

of methods and data that capture the longitudinal continuum of care as patients transition 

from one phase and site of care to another, including the survivorship phase. Thus there is a 

critical need for databases that can be linked at the patient level (e.g., among EHRs and 

between EHRs and registries such as CIBMTR) to facilitate research that considers detailed 

patient characteristics, outcomes, PROs, and costs and resource utilization. Research needs 

to focus on evaluation of payment models that would be best suited for specific clinical 

scenarios or transplant phases (e.g. chronic GVHD), including innovative and alternative 

payment models for coverage of HCT survivorship care (e.g., integrated or hybrid models 

that consist of different reimbursement mechanisms for specific episodes). Newer therapies 

and treatment approaches and their impact on value of HCT survivorship care need careful 

evaluation (e.g., maintenance therapy after transplantation). There is increasing appreciation 

of the financial toxicity of transplantation to patients and their families, including in the 

survivorship phase (e.g., financial insolvency, bankruptcy, return to work). For 

transplantation to be successfully extended to all socioeconomic groups, research is needed 

to understand the scope, incidence, impact, risk-factors and interventions needed to prevent 

and/or mitigate the financial impact of HCT on patients. Standardizing care based on 

evidence-based guidelines has the potential to reduce inefficiencies, decrease costs and 

improve outcomes, and evaluation of the role of care pathways in HCT survivor care is 

needed. Cost-effectiveness analyses contrasting non-transplant therapies with different 

transplant modalities and research informing value based decision making tools is needed.

Integral to the assessment of costs and value is availability of validated PRO measures, 

which other than QOL, are generally lacking in HCT. For understanding payment models 

such as P4P and ACO, development of validated and generalizable quality and outcome 

measures is also needed. Few studies have meaningfully addressed economic and/or QOL 

and PROs in the context of clinical trials or population based analyses of transplant vs. non-

transplant therapies and competing strategies within HCT. Greater emphasis is needed on 

inclusion of endpoints in observational studies and clinical trials that will inform coverage 

and value. One such example of an ongoing effort is the BMT CTN 1101 trial, in which an 

ancillary cost-effectiveness study is built within the trial to assess out-of-pocket costs, 

productivity and caregiver financial impact in patients receiving umbilical cord blood or 

haploidentical donor transplantation.

Similar to the healthcare delivery models section above, non-traditional endpoints need to be 

considered and validated for research on coverage and value issues related to HCT 

survivorship (Table 3). These would include endpoints focusing on or including PROs, 

quality of care, care coordination, overall financial impact and economic impact on specific 

stakeholders (e.g., patients, institutions), and cost-effectiveness and resource utilization.

HCT HEALTHCARE DELIVERY: INTERNATIONAL CONSIDERATIONS

The HCD-WG primarily focused on addressing healthcare delivery and economic issues 

within the context of the US healthcare system. Providing priorities for research for 
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countries other than the US was felt to be beyond the scope of this Working Group, as 

healthcare delivery, structure and reimbursement are highly variable among countries and 

reflect their healthcare resources, organization, priorities and circumstances. It is interesting 

though that even in the Canadian “single payer” system, multiple approaches to 

reimbursement (FFS, bundled payments, ACO-like structures) for HCT and follow up care 

are employed in an effort to shape the models of care and promote the characteristics of 

patient-centered care outlined above. As such, the basic principles and conceptual models 

put forward by our Working Group should apply internationally, and we anticipate several 

research priorities identified for the US for HCT care delivery will also relate to other 

countries and may be pursued in partnership with other health care jurisdictions.

CONCLUSIONS

The HCD-WG of the NIH Late Effects Initiative presents a framework for addressing 

healthcare delivery, coverage and value for HCT survivors. The healthcare needs of HCT 

survivors are best addressed through patient-centered and integrated health delivery models, 

which effectively coordinate care between providers, institutions, payers and public health 

systems. Funding opportunities through the NIH and other sources for these focus areas will 

be critical to advance the field, including support of pilot studies that investigate care 

delivery and coverage issues identified as high-priority areas for research.
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HIGHLIGHTS

- Novel patient-centered care delivery models are needed for HCT survivors

- HCT survivors face unique issues around coverage and value

- Research in healthcare delivery will optimize care for HCT survivors
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Figure 1. 
Conceptual model showing the essential elements of survivorship care for HCT recipients
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Table 1

Elements of healthcare delivery models for HCT survivors

COMPONENTS MECHANISM SITE PROVIDER

- Health maintenance

- Health promotion and 
education

- Surveillance for disease 
recurrence

- Surveillance and 
treatment of late 
complications

- Screening for second 
cancers

- Psychosocial support

- Rehabilitation

- Reintegration into 
society

- Financial counseling

- Quality of life

- Integrated care (care provided 
during routine follow-up at 
transplant center)

- Consultative (single or 
multiple visits at transplant 
center dedicated towards 
survivorship care)

- Shared care (collaborative 
care between transplant center 
and other providers)

- Transitional care (care 
transitioned to non-transplant 
providers at established time 
point; patients may need to 
return back to transplant 
center for management of 
HCT-related complications)

- HCT program, 
dedicated long-term 
follow-up clinic

- HCT program, no long-
term follow-up clinic

- Cancer center based 
survivorship clinic

- Hematologist-
oncologist clinic

- Primary care provider 
clinic

- Virtual care including 
telemedicine

- Other

- Physician (HCT, 
hematology-
oncology, primary 
care, or other 
specialist)

- Advanced practice 
provider

- Nurse

- Social worker or 
psychologist

- Pharmacist

- Supportive care

- Other (e.g., physical 
therapy, financial 
counselors)
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Table 2

Research priorities in healthcare delivery for HCT survivors

Healthcare delivery models

Development, implementation and efficacy of care delivery models

- Identify patient-centered models of care delivery and their efficacy (e.g., site of care, structure of care, care providers, care 
coordination, care transitions)

- Evaluate novel care models (e.g., shared medical appointments, telemedicine, internet based care including social media, electronic 
health record based decision support tools)

- Integrate and investigate information technology in healthcare delivery

- Care coordination between transplant centers and non-transplant center providers

- Evaluate models incorporating non-physician and/or non-transplant providers

Patient participation in survivorship care

- Patient self-management, including assessing education needs and information dissemination models

- Information technology support tools for patient education, empowerment and self-management

Healthcare disparities and special populations

- Healthcare disparities in survivorship care

- Survivorship issues in special populations (children, adolescent and young adults, geriatric patients, patients living in rural areas, 
underserved populations, patients disabled post-transplantation)

- Survivorship care for caregivers

Guidelines and treatment summary and care plans

- Develop evidence based guidelines and their implementation

- Models for development, delivery, implementation and optimal utilization of treatment summary and survivorship care plans, including 
use of central registries for their generation and dissemination

Other

- Supportive therapies in survivorship care (e.g., palliative care, complementary medicine)

- Reintegration of survivors (e.g., return to work or school)

- International applicability of healthcare delivery models

Coverage and value

Infrastructure for conducting research

- Databases facilitating coverage and value related research

- Link databases for research purposes, including institutional, registry and payer databases

- Develop interoperable electronic health record platforms

Reimbursement and economic issues

- Patient-centered coverage models for preventive care, late complications and chronic disease issues in HCT survivors, including 
chronic graft-versus-host disease

- Resource utilization, costs and cost-effectiveness of healthcare delivery models

- Compare existing coverage models for HCT survivors

- Investigate innovative models for coverage of survivorship care across the care continuum (e.g., from transplant centers to community 
providers), and consider changes in level and site of care and post-HCT therapy (e.g., maintenance therapy)

- Coverage for additional services to provide survivorship care (e.g., care coordination, treatment summary and care plan)
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- Evaluate applicability of alternative payment models specifically to HCT survivor care

Policy issues

- Evaluate the scope of value and coverage and how it affects HCT survivorship

- Develop and implement care pathways and practice guidelines, and investigate their impact on outcomes

- Impact of health policy (e.g., Affordable Care Act, Medicare payment reform and alternative payment models) on HCT survivorship 
care

Financial toxicity to patients and families

- Prevalence, risk factors and mitigation of financial toxicity

- Short-term and long-term, and direct and indirect financial impact of HCT, including return to work

Other

- Patient reported outcomes to inform value and coverage models for HCT survivors

- International issues related to coverage for survivorship care
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Table 3

Research endpoints to consider in healthcare delivery for HCT survivors

Endpoints*

Healthcare
delivery
models

- Traditional endpoints (e.g., overall survival, relapse, non-relapse mortality)

- Patient reported outcomes (e.g., quality of life)

- Psychological functioning (e.g., anxiety, distress, depression)

- Late complications (e.g., incidence, prevalence, risk factors, type, severity, burden)

- Health behaviors and adherence

- Healthcare utilization

- Knowledge and education about survivorship care

- Patient and provider satisfaction

- Resource utilization

- Financial impact on patients

- Quality of care (e.g., process and outcomes measures)

- Costs and cost-effectiveness

- Reintegration and recovery (e.g., return to school/work, family structure)

Coverage
and value

- Traditional endpoints (e.g., overall survival, relapse, non-relapse mortality)

- Patient reported outcomes (e.g., quality of life)

- Quality of care

- Care coordination

- Readmissions

- Financial impact on patients

- Costs and cost-effectiveness

- Return to work

- Resource utilization

- Endpoints focused on improving efficiency and decreasing waste

*
Factors relevant for consideration in the analysis of endpoints include type and severity of the post-transplant complications
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Table 4

Reimbursement mechanisms for HCT survivorship care

Coverage Model Considerations for HCT Survivorship

Fee for service - Inherently inflationary for coverage of long-term complications

- Considerable variability among commercial and among government payers (Medicaid and Medicare)

- No coverage or incentive for care coordination and other non-physician services relevant to survivor care

Pay for
performance

- Value and outcome metrics for HCT survivorship not available and need to be defined

- Acuity adjustment can be challenging for transplant patients

- Provision for outliers needed

Bundled
payments

- Best suited for acute defined episode, may not apply well to survivorship care that can transition between sites 
(e.g., community provider to transplant center)

- Challenging to apply to chronic illness and other complex long-term care where clinical course can vary and is 
difficult to predict

- Provision for outliers needed

Accountable care
organization

- Small number of HCT survivors in a given practice may be a barrier, although HCT survivor care can be 
incorporated within a larger population (e.g., cancer survivors)

- Need to develop quality metrics and domains relevant for HCT survivorship

- Need to generate evidence for different ACO models (e.g., one sided vs. two sided vs. others)

- Greater incentive for care coordination

Patient centered
medical home

- HCT survivorship care is well suited for specialty medical home

- Need to explore application to long-term care delivery, where care transitions may occur for management of 
complications

- Need to define providers and sites responsible for care transition and provision of care based on patient acuity 
and needs
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