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PERSPECTIVE: LATE-STAGE (T4) TRANSLATION
RESEARCH AND IMPLEMENTATION SCIENCE:
THE NATIONAL HEART, LUNG,

AND BLOOD INSTITUTE STRATEGIC VISION

In August 2016, the National Heart, Lung,
and Blood Institute (NHLBI) released its
Strategic Vision for charting a course for
research over the next decade. This vision
was the culmination of an unprecedented
process that engaged diverse stakeholders
from across the United States and around
the globe. The process resulted in four
mission-oriented goals and eight strategic
objectives that provide an overall frame-
work for advancing research in heart, lung,
and blood diseases and sleep disorders. In
this perspective, we address opportunities
that NHLBI has identified to advance late-
stage (T4) translation research, implemen-
tation science, health inequities research,
global health research, and related research
workforce development. Additionally, we
highlight the importance of continued active
engagement of the clinical and public health
research community and the strategic,
transdisciplinary, cross-sector partner-

ships necessary for advancing research
priorities to maximize the population-level
outcomes and health impact of scientific
discoveries. Ethn Dis. 2017;27(4):367-370;
doi:10.18865/ed.27.4.367.

Keywords: Translation Research; Imple-
mentation Science; Heart, Lung, and Blood
Diseases; Sleep Disorders

'Center for Translation Research and
Implementation Science (CTRIS); National
Heart, Lung, and Blood Institute; National
Institutes of Health, Bethesda, Maryland.

Address correspondence to George A.
Mensah, MD; Center for Translation
Research and Implementation Science
(CTRIS); National Heart, Lung, and Blood
Institute, National Institutes of Health;
One Rockledge Center, 6705 Rockledge
Drive, Suite 6070; Bethesda, MD 20892;
301.496.1051; George.Mensah@nih.gov

George A. Mensah, MD'; Cheryl Anne Boyce, PhD';
LeShawndra N. Price, PhD,!; Helena O. Mishoe, PhD, MPH';

TaE NHLBI STRATEGIC
VisioN

The National Heart, Lung, and
Blood Institute (NHLBI) has pro-
vided global leadership for scientific
research advances that have fueled
remarkable health gains for nearly
70 years. To build on this legacy and
chart a course for future research over
the next decade, NHLBI initiated
an unprecedented strategic visioning
process that engaged diverse stake-
holders from across the United States
and around the globe.! The resulting
Strategic Vision has four mission-ori-
ented goals that guide research oppor-
tunities and eight strategic objectives.

As shown in Figure 1, the four
goals include: 1) the molecular, cel-
lular, and physiological mechanisms
governing normal function in heart,
lung, blood, and sleep (HLBS)
health; 2) the pathobiological basis
of HLBS diseases and disorders; 3)
research translation across the entire
research spectrum from fundamen-
tal basic discoveries to population
health impact; and 4) the develop-
ment of a diverse biomedical work-
force. Figure 1 also shows the eight
strategic objectives that reflect one
or more of the four mission-oriented
strategic goals and generally explore
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both biological and non-biological
contributors to health and disease.’

THe NHLBI CENTER FOR
TRANSLATION RESEARCH
AND IMPLEMENTATION
SCIENCE

The Center for Translation Research
and Implementation Science (CTRIS)
at NHLBI serves as a strategic focal
point for advancing late-stage (T4)
translation research, which focuses on
population-level outcomes,’ and imple-
mentation science in alignment with
the NHLBI Strategic Vision. Addition-
ally, CTRIS addresses health inequities
research, global health research, and
workforce development in HLBS dis-
eases and disorders. This perspective
highlights related aspects of the Strategic
Vision within the core mission areas of
CTRIS that may be of particular interest
to clinical and public health researchers.

Increasingly, it has  become
recognized that the remarkable successes
demonstrated in fundamental discovery
science and early-stage translational
research stand in sharp contrast to
the limited findings from late-stage
translational research, especially the
T4 phase.* One contributing barrier
creating this limitation is the lack
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of consistent terminology and clear
operational definitions used in late-
stage translational research. NHLBI
is committed to advancing work on
the terminology, frameworks, metrics,
and outcomes needed in T4 research
in clinical and public health settings.
The Strategic Vision emphasizes the
importance of research to generate new
knowledge, including new practice-
based evidence for successful and

1he Strategic Vision
emphasizes the importance
of research to generate new
knowledge, including new
practice-based evidence for
successful and sustained
implementation of proven-

effective interventions.

sustained implementation of proven-
effective  interventions.  Similarly,
research to advance de-implementation
of practices that provide little or no
added value and the timely progression
from discovery to implementation,
scale-up, and spread of effective
interventions aligns strongly with the
NHLBI Strategic Vision and objectives.?

The Strategic Vision also underscores
the importance of team science that
advances synergy among diverse profes-
sionals from biomedical, behavioral, and
social science research as well as experts
from engineering, bioinformatics, be-
havioral economics, and the emerging

field of big data science. Strategies that
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leverage stakeholders at the convergence
of implementation science, precision
medicine, and the learning health care
system will be invaluable.” Opportunities
that facilitate the rigorous design, execu-
tion, and evaluation of large, relatively
inexpensive pragmatic trials in the adop-
tion, scale-up, and spread of proven-ef-
fective interventions hold great promise.

Although rigorous systematic evi-
dence reviews and trustworthy clinical
guidelines exist, adherence from pa-
tient and provider perspectives remains
suboptimal. In addition, few studies
have used validated implementation
frameworks and outcomes to assess
strategies for improving guideline ad-
herence, scale-up, and sustainment for
the prevention and treatment of HLBS
disorders, or for de-implementation of
ineffective, unproven, or outdated prac-
tices. The Strategic Vision recognizes
these challenges as priorities for clinical
and public health research and focuses
its vision on four areas: health inequi-
ties research; global health research; re-
search and training of a diverse scientific
workforce; and maximizing population
health impact, as we describe below.

Health Inequities Research

Despite notable improvements in
the overall health of the United States
during the past half-century, health
inequities have persisted.® There is a
critical need to advance health inequi-
ties research in HLBS diseases and dis-
orders such as hypertension, asthma,
chronic lung disease, and sickle cell
disease. At the same time, a growing
interest has emerged to tackle the rising
burden of HLBS diseases and disor-
ders as comorbidities of HIV infection.
Community-engaged research, aligned
with community needs and priorities,
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facilitates the adoption and transla-
tion of research findings to maximize
health impact. Importanty, imple-
mentation and scale-up of evidence-
based strategies and approaches also
have the potential to reduce disparities
in health outcomes in populations in
the United States and across the globe.

Global Health Research

Compelling evidence suggests that,
in aggregate, health is improving across
the globe with dramatic declines in mor-
tality and morbidity in high-income
countries but not in many low- and
middle-income countries (LMICs).”
The NHLBI seeks to support innova-
tive research that has the potential to
reduce the burden of HLBS diseases
in LMICs.® T4 translation research
conducted in LMICs offers unique
opportunities to understand key barri-
ers in the adoption, scale-up and sus-
tainment of evidence-based interven-
tions valuable in LMICs as well as in
low-resource settings in high-income
countries. Research that galvanizes
patients, non-governmental organiza-
tions, academia and ministries of health
and finance together has the potential
to find sustainable solutions tailored to
context. Similarly, research partnerships
with key national and international or-
ganizations, such as the World Health
Organization (WHO), expand the
knowledge base for adoption, adapta-
tion, dissemination, and scale-up of best
practices and attract valuable invest-
ments in global health programming.’

Research Training and
Development of a Diverse
Scientific Workforce

The Strategic Vision recognizes that
basic, clinical, and translational research
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UNDERSTAND HUMAN
BIOLOGY

DEVELOP WORKFORCE
AND RESOURCES

REDUCE HUMAN DISEASE

ADVANCE TRANSLATIONAL
RESEARCH

resilience

Understand normal biological function and

Develop and optimize novel diagnostic and
therapeutic strategies to prevent, treat, and
cure HLBS diseases

Investigate newly discovered pathobiological
mechanisms important to the onset and
progression of HLBS diseases

Optimize clinical and implementation research
to improve health and reduce disease

Leverage emerging opportunities in data

@I®|®

Investigate factors that account for differences
in health among populations

O @ @

science to open new frontiers in HLBS research

@

Identify factors that account for individual
differences in pathobiology and in responses

Further develop, diversify, and sustain a
scientific workforce capable of accomplishing
the NHLBI's mission

to treatments

Figure 1. The National Heart, Lung, and Blood Institute Strategic Vision
The four goals and eight strategic objectives provide a framework for moving heart, lung, blood, and sleep (HLBS) science forward. Strategic Objective #3 addresses health
equity while objectives #6, #7, and #8 represent the part of the framework where implementation science expertise is particularly needed to advance HLBS science in
late-stage T4 translation research. Reproduced from The National Heart, Lung, and Blood Institute, 2016. NHLBI Strategic Vision: Charting the Future Together. https://

www.nhlbi.nih.gov/about/documents/strategic-vision.

training efforts are still often performed
in isolation or within silos based on spe-
cific diseases or disciplines, lacking col-
laboration or a productive team science

approach. Emerging implementation
research competencies using state-of-
the-art frameworks in cultural contexts
will be important to address both do-
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mestic and global health research work-
force needs. Developing a cadre of T4
translation researchers will require trans-
disciplinary mentoring approaches that
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promote cross-training with traditional
and non-traditional expert mentors in
real-world settings. In global health
research, bi-directional mentoring and
learning between United States and
global settings have demonstrated great
value. Research career development
programs across NIH, other agencies,
and public-private partnerships need
to include training in methods for late-
stage T4 translation research and team
science including engagement with
communities and stakeholder organi-
zations. The identification of academic
and non-academic partners, mentors,
and implementers with diverse skill sets
across disciplines, departments and or-
ganizations  (eg, business/economics,
informatics, public health, medicine,
engineering, education, and nursing) are
among the hallmarks of implementa-
tion team science and an innovative T4
translation research training program.

Maximizing Population
Health Impact

We are poised to maximize the
population-level impact of turning
research discoveries into improved
health outcomes. Maximizing popu-
lation health impact of these research
discoveries is highly feasible through
the strategic priorities described here
for implementation science, health
inequities research, global research,
and research training. The NHLBI
looks forward to active engagement
of clinical, public health, and the

entire scientific research commu-
nity as we chart the future for late-
stage (T4) translation research and
implementation science to maximize
population health impact on HLBS

diseases, disorders, and related dispari-
ties in the United States and abroad.
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CONCLUSIONS

The four mission-driven goals and
eight strategic objectives of the NHLBI
Strategic Vision set the research agenda
and provide a framework for advancing
research in HLBS diseases and disorders
through 2025. The strategic vision also
provides an opportunity to advance an
evidence-based elimination of health
inequities in HLBS diseases and dis-
orders. As the strategic focal point at
NHLBI to accelerate the process of
turning discovery science into health
impact, CTRIS stands ready and com-
mitted to work with biomedical, be-
havioral, and social science research in-
vestigators as well as dissemination and
implementation researchers to help ex-
ecute the NHLBI Strategic Vision. We
look forward to working with the full
spectrum of basic, clinical, translation-
al, and population science investigators
as well as strategic partners in the public
health research community as we chart
our future together over the next decade.
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