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Abstract

Close to 6 million Americans have Alzheimer’s disease (AD) or Alzheimer’s disease and related
dementia (AD/ADRD). These high-need, high-cost patients are vulnerable to receiving poor
quality uncoordinated care, ultimately leading to adverse health outcomes, poor quality of life, and
misuse of resources. Improving the care of persons living with dementia (PLWD) and their
caregivers is an urgent public health challenge that must be informed by high-quality evidence.
Although prior research has elucidated opportunities to improve AD/ADRD care, the adoption of
promising interventions has been stymied by the lack of research evaluating their effectiveness
when implemented under real-world conditions. Embedded pragmatic clinical trials (ePCTSs) in
healthcare systems have the potential to accelerate the translation of evidence-based interventions
into clinical practice. Building from the foundation of the National Institutes of Healthcare
Systems Collaboratory, in September 2019 the National Institute on Aging Imbedded Pragmatic
AD/ADRD Clinical Trials (IMPACT) Collaboratory was launched. Its mission is to build the
nation’s capacity to conduct ePCTs within healthcare systems for PLWD and their caregivers by
(1) developing and disseminating best practice research methods, (2) supporting the design and
conduct of ePCTs including pilot studies, (3) building investigator capacity through training and
knowledge generation, (4) catalyzing collaboration among stakeholders, and (5) ensuring the
research includes culturally tailored interventions for people from diverse backgrounds. This
report presents the rationale, structure, key activities, and markers of success for the overall NIA
IMPACT Collaboratory. The articles that follow in this special Issue describe the specific work of
its 10 core working groups and teams.
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INTRODUCTION

Close to 6 million Americans currently live with Alzheimer’s disease (AD) or Alzheimer’s
disease and related dementias (AD/ADRD). The estimated lifetime cost of caring for people
living with dementia (PLWD) is $321,780, and on a population level annual costs exceed
$290 billion.1~3 Observational research has shown that these high-need, high-cost patients
are particularly vulnerable to receiving poor quality uncoordinated care, ultimately leading
to adverse health outcomes, poor quality of life, and misuse of resources.24-7

Congress has charged the National Institute on Aging (NI1A) with identifying effective and
comprehensive programs to meet the complex needs of the growing population of PLWD
and their caregivers (CGs). The scope of response needed to meet this public health
challenge is akin to the National Institute of Allergies and Infectious Disease’s galvanizing
effort to address the acquired immunodeficiency syndrome (AIDS) crisis through its
establishment of the AIDS Treatment Centers in the 1990s. As concluded by the National
Research Summit on Care, Services, and Supports for PLWD and their CGs, improving care
for this population is an urgent public health challenge that must be met and informed by
high-quality evidence.®

Prior research has elucidated opportunities to improve the care of PLWD and their CGs, and
some small-scale traditional clinical trials of nonpharmacologic interventions targeting these
opportunities have demonstrated efficacy in improving outcomes.® However, the adoption of
promising interventions into practice has been stymied by the lack of research evaluating
their effectiveness when implemented under real-world conditions. Embedded pragmatic
clinical trials (ePCTSs) in healthcare systems (HCS) that serve PLWD have the potential to
accelerate the translation of evidence-based interventions into clinical practice.®-14

In 2012, the National Institutes of Health (NIH) invested in infrastructure via the NIH HCS
Research Collaboratory to strengthen the national capacity to conduct ePCTs in partnership
with HCS.1315 The NIH HCS Collaboratory has made pivotal contributions toward
advancing the conduct of all aspects of ePCTs through its knowledge, development, and
dissemination, establishment of the Distributed Research Network,6 and real-time support
of an array of full-scale ePCTs in a variety of settings and medical disciplines. With this
foundation, in 2017 NIA sponsored the “State of the Science for Pragmatic Trials of Non-
Pharmacological Interventions for Persons with Dementia” conference, which concluded
that conducting ePCTs with PLWD and their CGs had special considerations that merited a
focused and coordinated initiative.? Thus in June 2018, the NIA announced a request for
applications for a dementia-focused collaboratory, culminating in the funding through a
cooperative agreement (U54) of the NIA Imbedded Pragmatic AD/ADRD Clinical Trials
(IMPACT) Collaboratory in September 2019. This report presents the rationale, structure,
and objectives for the overall NIA IMPACT Collaboratory, and the articles that follow in this
special Issue describe the specific work of its 10 core working groups and teams.
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BACKGROUND

Embedded Pragmatic Clinical Trials

Traditional explanatory randomized clinical trials (RCTs) are designed to evaluate whether
an intervention can improve health outcomes under ideal highly controlled conditions.
Although efficacy trials contribute a critical evidence base for a given intervention, they are
expensive, often underpowered, and even when positive, the findings may not be applicable
to normal practice. In contrast, ePCTs aim to evaluate the effectiveness of interventions
implemented under real-world conditions. The Pragmatic Explanatory Continuum Indicator
Summary (PRECIS)-2 framework describes how pragmatic and efficacy trials differ along
nine domains, illustrating that most trial design features fall somewhere along the continuum
between pragmatic and explanatory.11

The ePCTs commonly randomize and deliver the intervention at the level of the unit of care
(eg, nursing home, physician practice), rather than the individual level. In addition, the
intervention is implemented by providers during the course of clinical care, rather than by
researchers under artificial circumstances. Instead of enrolling highly selective participants,
ePCTs minimize restrictive eligibility criteria and attempt to expand recruitment to all
individuals receiving care in a particular setting. The ePCTs also aim to leverage existing
administrative or electronic health records to identify participants and ascertain outcomes,
avoiding the need for a special research infrastructure to collect data. Intervention delivery,
participant follow-up, and adherence are typically more flexible and closely align with usual
care.

The NIH Stage Model for Behavioral Development provides additional context for ePCTs
by describing six stages of interventional researchl’: basic science (stage 0); pilot testing
(1); efficacy testing, first traditionally (2) and then with HCS (3); effectiveness research (4),
such as ePCTs; and, finally, dissemination and implementation research (5). The model
presents an ideal sequential progression for “the scientific development of potent and
implementable interventions,” beginning with maximizing internal validity and ending with
maximizing generalizability. However, in reality, the process is often iterative and quite
lengthy. It is estimated that, on average, it takes 17 years to prove an intervention effective
and translate it into practice,1”~19 underscoring the pressing need to accelerate the pace of
research to ensure that patients benefit as quickly as possible.

Readiness of Interventions for ePCTs in Dementia

At the 2017 NIA-sponsored state-of-the-science conference,? the evidence supporting the
efficacy of nonpharmacologic interventions for PLWD and their CGs across care settings
was reviewed, recognizing that ideally a “minimal level” of stage Il and 11 efficacy data
should be present before proceeding to an effectiveness trial (ie, ePCT). Although several
promising interventions were identified, most efficacy studies, whether positive or negative,
were noted to have various limitations (eg, underpowered, restricted cohort eligibility). It
was further recognized that other key parameters needed to be considered in assessing
whether an intervention is ready for an ePCT, such as the maturity of the implementation
protocol and alignment with stakeholder priorities. The work emanating from this
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conference motivated the development of the Readiness for Assessment for Pragmatic Trials
(RAPT) tool that now serves as a framework to assess whether an intervention is ready to
progress to an ePCT.? The IMPACT Collaboratory uses the RAPT framework to assess the
interventions proposed in the pilot award program applications.

Unique Considerations for Conducting ePCTs in AD/ADRD Populations

As concluded in the 2017 N1A-sponsored state-of-the-science conference,® and as evidenced
by the establishment of the IMPACT Collaboratory, ePCTs conducted among PLWD and
their CGs have special considerations that merit a focused initiative. With only a small
number of ePCTs in PLWD conducted or underway,29-24 many outside the United States,
21-24 the IMPACT Collaboratory was established to address these specific considerations
including unique settings that serve PLWD and their CGs (eg, nursing homes, assisted living
communities), specific electronic health records systems and administrative data sets (eg,
Minimum Data Set, Medicare claims), the need for standard approaches to identify PLWD
and their outcomes using these data sources, distinct ethical and regulatory considerations
for this vulnerable population, strategies to reduce known disparities in dementia care, and
an array of particular stakeholders who must be engaged.

THE IMPACT COLLABORATORY MISSION AND VISION

The NIA IMPACT Collaboratory’s mission is to build the nation’s capacity to conduct
ePCTs within HCS for PLWD and their CGs (Figure 1). This mission will be accomplished
by (1) developing and disseminating best practice research methods, (2) supporting the
design and conduct of ePCTs including pilot studies, (3) building investigator capacity
through training and knowledge generation, (4) catalyzing collaboration among key
stakeholders, and (5) ensuring the research includes culturally tailored interventions for
people from diverse and underrepresented backgrounds. Accomplishing this mission will
transform the delivery, quality, and outcomes of AD/ADRD care by accelerating the testing
and adoption of evidence-based interventions within healthcare systems.

REALIZING IMPACT’S MISSION
IMPACT Collaboratory Structure

Figure 2 displays the organizational structure of the NIA IMPACT Collaboratory, and Table
1 presents the functions of each element. The NIA Project Office oversees all activities in
cooperation with the two principal investigators. The external advisory panel is a six-
member panel composed of national leaders in various disciplines integral to the conduct of
ePCTs who are not otherwise connected with the collaboratory. The external advisory panel
reviews the collaboratory’s progress every 6 months and advises its leadership on strategies
to ensure key milestones and markers of success are being achieved. The steering committee
is composed of the collaboratory’s principal investigators, three annually rotating core
leaders, the leader of the pilot studies core, two NIA project scientists, and one external
expert. The steering committee meets monthly to review the day-to-day activities of the
collaboratory, and it deliberates on whether current approaches are working well or whether
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alternative strategies should be considered. The external advisory panel and steering
committee meet together twice yearly.

The administrative and management core operationalizes all of the collaboratory’s functions
and enables and coordinates the work of its cores and teams. Divided between the home
institutions of the two principal investigators, Brown University and Hebrew SeniorLife, the
six teams of this ore include grants administration, organization and logistics, data sharing
and standards, investigator navigation, communication and knowledge dissemination, and
institutional review board and regulations. Two executive directors, one at each of the two
administrative sites, oversees an administrative team that includes approximately 10 project
directors and staff.

The IMPACT Collaboratory’s eight working group cores and two teams will be described in
detail in separate articles in this special Issue. Briefly, in addition to the pilot studies core
that oversees the collaboratory’s pilot grant program and the training core that leads all
training activities, the disciplines of the cores and teams reflect the key elements that must
be attended to when designing and conducting ePCTs such as technical and data, regulation
and ethics, healthcare systems, patient- and caregiver-reported outcomes, dissemination and
implementation, and the design and statistics, health equity team, and stakeholder
engagement team. Each core group and team has a leader and up to six executive committee
members who are nationally recognized experts in their fields. In total, these groups include
approximately 60 experts from more than 30 academic institutions.

Knowledge Development and Dissemination

The NIA IMPACT Collaboratory develops and disseminates knowledge and best practices to
enable the rigorous conduct of ePCTs among PLWD within HCS and promote
methodological advances in this field. This knowledge base emanates from the working
group cores and teams in the form of various products: (1) peer-reviewed journal articles, (2)
technical reports, (3) abstract and symposia presentations at scientific meetings, (4) grand
rounds and podcasts, (5) literature syntheses, (6) training curricula, (7) AD/ADRD-focused
contributions to the HCS Collaboratory’s Living Textbook,X> and (8) media and other
communications for lay audiences. All knowledge generated by the collaboratory is intended
for public access and will be collated in a knowledge repository hosted on the IMPACT
Collaboratory’s main public website. On an annual basis, each core and team identifies three
to six products as deliverables for that year, which the collaboratory’s products committee
reviews for areas of synergy and overlap, as well as gaps. Collaborative projects between
cores and teams are encouraged.

Supporting the Design and Conduct of ePCTs

A cornerstone of the IMPACT Collaboratory’s activities is its pilot award program. Over 5
years, the collaboratory intends to fund approximately 40 one-year pilot studies for ePCTs
through a nationwide competitive process. The pilot award program is coordinated by the
pilot studies core with significant infrastructure support from the administration and
management core.
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The goal of the pilot award program is to fund and guide pilot studies to maximize the
likelihood they will lead to full-scale ePCTs evaluating the effectiveness of non-
pharmacologic interventions to improve the care of PLWD and their CGs. The IMPACT
Collaboratory will not fund full-scale ePCTs but aims to make its pilot studies competitive
for grants mechanisms for such large trials in dementia care issued by NIA. The
collaboratory expertise will be available as a resource for NIA-funded investigators
conducting full-scale ePCTs in this field.

In its first 4 months, the IMPACT Collaboratory created and operationalized all the
infrastructure needed to launch this nationwide competition. The solicitation, external
review, and selection of pilot awards for the first cycle were completed in January 2020.
Several unique features of this infrastructure are worth noting. The administration core’s
investigator navigator team coordinated extensive consultations with collaboratory experts
drawn from the working group cores and team with all the applicants submitting proposals
to help promote rigorous, pragmatic trial designs. In addition, the collaboratory contracted
with a single external institutional review board and established an omnibus Data Safety
Monitoring Board to streamline and centralize regulatory oversight for all pilot projects
selected for funding.

Cycle 1 of our pilot program revealed several challenges that must be addressed in future
cycles. Among the most notable concerns was whether the proposed intervention was ready
for a pilot ePCT. The pilot studies are intended to serve as launch pads to stage IV
effectiveness trials, so ideally they should have RCT evidence of the efficacy of the
intervention. However, the pipeline of non-pharmacologic interventions in AD/ADRD
meeting that hurdle are limited. In future cycles, greater consideration will be given to
applying the RAPT tool to assess the pilot award applications, noting domains that should be
present before embarking on a pilot ePCT (eg, alignment with stakeholder priorities) and
those that are justifiably modifiable in the pilot phase (eg, implementation protocol,
measurement). Cycle 1 also underscored the critical need for investigator training in ePCTs
and prompted the collaboratory to accelerate the pace of its training activities. Finally, a
wide net was cast in terms of soliciting pilot awards. Future cycles will set aside awards for
specific areas that intersect with stakeholders’ (ie, healthcare systems, PLWD, and CGs)
priority areas in AD/ADRD care and for which there is a reasonable evidence base of
promising interventions.

Building Investigator Capacity

Conducting ePCTs in AD/ADRD within HCS requires unique research skills, yet the field is
relatively nascent. Despite the NIH HCS Collaboratory’s remarkable progress, the number
of investigators capable of rigorously designing and executing ePCTs in partnership with
HCS remains limited, and those that have intersecting expertise in AD/ADRD populations
are even fewer. Thus a critical objective of the IMPACT Collaboratory is to build the
nation’s capacity to conduct impactful ePCTs in AD/ADRD by training a workforce of
investigators prepared to carry on this work well into the future.

The training core will promote the career development and training of researchers through
various mechanisms. Drawing on the expertise of all the collaboratory members, key
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activities of the training core will include (1) a 2-year Career Development Award program
that will support up to six junior investigators, (2) annual in-person training workshop and
retreat that will be open to trainees internal and external to the collaboratory, (3) training
symposia at national scientific meetings, (4) online training modules, and (5) integrating
junior investigators into the academic activities of working group cores and teams (eg,
authorship of methodological papers) to promote their expertise and individual productivity.

Catalyzing Collaboration among Stakeholders

The ePCTs conducted in real-world settings mandate collaboration and buy-in from a variety
of stakeholders. Thus the IMPACT Collaboratory has embedded stakeholder engagement
activities into all its components under the guidance of its stakeholder engagement team.
Unique stakeholder issues pertaining to conducting ePCTs in AD/ADRD populations
include matching the capacity of PLWD with their abilities to participate as stakeholders,
advocating for the voice of PLWD in early-stage disease, clarifying the role of proxy
respondents when PLWD can no longer participate as stakeholders (eg, substituted
representation), and addressing the priorities of HCS and frontline providers caring for this
vulnerable population.

An immediate focus of the IMPACT Collaboratory’s stakeholder engagement team is to help
devise practical, yet meaningful strategies to integrate stakeholder alignment into the
selection of pilot studies. The Patient-Centered Outcomes Research Institute (PCORI) has
set the bar with regard to integrating stakeholders as research partners. The IMPACT
Collaboratory will leverage PCORI’s experience but will need to adapt stakeholder
engagement strategies to meet its specific needs. For example, stakeholder input will be
sought to ensure that proposed pilot interventions address overlapping priorities for HCS,
PLWD, and CGs in the delivery of AD/ADRD. Moreover, pilot award applicants will be
required to assess the anticipated financial costs and frontline provider burden needed to
fully implement their proposed interventions, so that funding pilot studies testing
interventions with little chance of real-world adoption is avoided.

Ensuring Research Addresses the Needs of PLWD from All Backgrounds

AD/ADRD does not have race, ethnic, cultural, or socioeconomic boundaries. In fact, black
Americans are twice as likely to have dementia compared with white Americans.2>
Moreover, there are marked and persistent racial and regional differences in the quality of
care provided to PLWD. For example, blacks (vs whites) with advanced dementia, and those
living in the southeastern United States (vs other regions) are far more likely to receive
burdensome costly interventions of questionable clinical benefit at the end of life, such as
tube feeding or hospitalizations.26-33 These differences persisted from 2000 to 2014.5 No
guidance materials are available on strategies to address issues related to health equity in
ePCTs. Although by design, all PLWD served by a given HCS should be included in ePCTs
regardless of background, the selection of regions in which HCS or clusters (eg, nursing
homes) are located and tailoring interventions to different backgrounds have important
implications. Moreover, prior research suggests that inequities that permeate healthcare
delivery in the United States translate into differential implementation in pragmatic trials,
with interventions less likely to be delivered to black compared with white participants.34
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Taken together and as aligned with recommendations of the National Research Summit on
Dementia Care,3° the IMPACT Collaboratory includes a health equity team that will work
with pilot projects and NIA-funded ePCT investigators in the early planning stages to ensure
adequate consideration is given to diversity and inclusion in all aspects of study design.

MEASURES OF SUCCESS

As the NIA IMPACT Collaboratory moves forward, it will be critical for the internal
leadership, external advisory panel, NIA, key stakeholders, and the public to be able to
gauge its success. This success will be driven not only by the collaboratory’s purposeful
activities but also less tangible interactions and networking emerging from its robust
community. Short-term milestones will be relatively easy to assess including building the
collaboratory infrastructure, launching a nationwide pilot award program, disseminating
knowledge through grand rounds, publications, and other modalities, and hosting training
symposia and workshops. Mid-range markers of success will also be relatively straight-
forward to measure and will focus on the successful transition of pilot studies into funded
full-scale ePCTs and the transformation of new investigators into experts in the field through
the Career Development Award program. More long-term, sustainable success will be
captured by the actual adoption and dissemination of interventions fostered by the IMPACT
Collaboratory into HCS across the country. However, the ultimate, albeit elusive, marker of
success will be realization of the IMPACT Collaboratory’s vision to transform the delivery,
quality, and outcomes of care provided to PLWD and their CGs.
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Mission Vision

To build the nation’s capacity
to conduct pragmatic clinical
trials of interventions embedded
within health care systems (HCS) for
people living with dementia (PLWD)
and their caregivers (CGs)

To transform the delivery,
quality, and outcomes of care
A provided to PLWD and their CGs
by accelerating the testing and
Values adoption of evidence-based
interventions in HCS

Be Collaborative
Be Generative

Be Inclusive
Be Excellent

Be Transformative

Be Sustainable

Figure 1.
The mission, vision, and values of the National Institute on Aging Imbedded Pragmatic

Alzheimer’s disease (AD) or an AD-related dementia (AD/ADRD) Clinical Trials
(IMPACT) Collaboratory.
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NIA PROJECT OFFICE
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Technical Pilot Patient/Caregiver Regulation Haaldh Baie
& Data Studies Reported Outcomes & Ethics quey
Design Traini Dissemination & Health Stakeholder
g raining ;
& Statistics Implementation Care Systems Engagement

o OO OO DO D Dy rt e v

(=] =] =] < | ] ] . [ Sl S . S . - Dl Dl Bl Dl Dl Bl Il [ =] =] =

Figure 2.
The organizational structure of the National Institute on Aging (NIA) Imbedded Pragmatic

Alzheimer’s disease (AD) or an AD-related dementia (AD/ADRD) Clinical Trials
(IMPACT) Collaboratory.
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