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How to Use this Report

The Midcourse Review of the NIH-Wide Strategic Plan for Fiscal Years 2021-2025 includes 24 reports on
representative activities selected to illustrate progress toward the Plan’s nine Subobjectives, and 35
reports on progress towards each of the Plan’s Bold Predictions from the launch of the Plan through
the midpoint of the plan’s lifecycle. This document is not intended to be read cover-to-cover, and
sections are organized around the framework of the Plan. You can use the Table of Contents on page 3
to navigate to the section you are interested in. Reports on Progress begin on page 7 and Appendices

begin on page 62.

Executive Summary

NIH-Wide Strategic Plan

As the foremost agency for funding biomedical® research in the U.S., NIH’s mission is to seek
fundamental knowledge about the nature and behavior of living systems and the application of that
knowledge to enhance health, lengthen life, and reduce illness and disability. NIH accomplishes its
mission through the work of 27 Institutes and Centers (ICs), and the NIH Office of the Director (OD); see
Appendix A for a full list of NIH Institutes, Centers, and Offices (ICOs) and Appendix B for a list of other
U.S. Government components mentioned throughout this report. To realize its mission and harmonize
strategic planning across the entire agency, NIH developed the NIH-Wide Strategic Plan for Fiscal Years
2021-2025 (hereafter referred to as the NIH-Wide Strategic Plan or the Plan). The Plan is designed to
complement and harmonize strategic plans across the agency. It articulates the highest priorities of NIH
overall, how these priorities align with the agency’s mission and goals in an evolving research landscape,
and how NIH might achieve those priorities. The Plan is not intended to be a comprehensive listing of
the many important activities that NIH does and will do in the future.

From fiscal years 2019-2021 (FY19-FY21), the NIH Division of Program Coordination, Planning, and
Strategic Initiatives (DPCPSI) within the OD, coordinated the development of the N/H-Wide Strategic
Plan to cover FY21-FY25. The goal was to follow a process that was transparent, focused on science and
good stewardship of research, guided by evidence, and informed by NIH’s many communities. The Plan
was developed by an internal working group, composed of staff from ICOs, representing the broad range
of NIH’s activities and research portfolios. It represents an update to the previous iteration of the Plan,
which covered FY16-FY20, and highlights accomplishments made during that period.! To inform
development of the Plan, the working group conducted an extensive information gathering process,
inviting input from communities across and external to NIH. The Plan was published in July 2021,
following final review by leadership across NIH and other operating divisions within HHS.

Framework of the Plan

The Plan is organized by a strategic Framework that identifies three Objectives—key areas of
opportunity that align with NIH’s goals and guide NIH in its support of the biomedical research
enterprise. These three Objectives outline NIH’s priorities in biomedical and behavioral research areas,

! For the purposes of this review, the term biomedical is used broadly to include biological, behavioral, and social
scientific perspectives.
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research capacity, and research conduct. These Objectives are further divided into nine Subobjectives
that describe specific areas of NIH effort toward each of the three Objectives. Across all these priorities,
NIH emphasizes several Crosscutting Themes—approaches that are common to all Objectives of the
Plan—improving minority health and reducing health disparities; enhancing women’s health; addressing
public health challenges across the lifespan; promoting collaborative science; and leveraging data
science for biomedical discovery. The Plan also presents 35 Bold Predictions—short-term predictions
that are considered aspirational goals for biomedical and behavioral research that are potentially within
reach, but by no means guaranteed outcomes. The Bold Predictions are not an exhaustive list of all the
potential avenues of success for NIH but are designed to illustrate some of the wide-ranging
achievements that might be possible under NIH’s stewardship by FY25.

Midcourse Review of the Plan

In FY23, as the Plan reached the mid-point of its five-year cycle, DPCPSI coordinated the development of
a Midcourse Review of the Plan with the support of staff across NIH. The Midcourse Review articulates
progress that has been made toward the Plan’s strategic priorities over the course of the first half of the
Plan’s lifecycle and identifies specific steps that are being taken to further achieve these priorities over
the second half of the Plan’s lifecycle. This will help to identify gaps and opportunities for action over
the upcoming 2.5 years, and support NIH’s overall commitment to accountability and transparency. This
review will also help to identify successes, challenges, gaps, and opportunities that will inform the next
NIH strategic planning process, which will begin in early FY25.2

To conduct the Midcourse Review, DPCPSI staff tracked progress toward the Plan’s priorities via two
approaches—assessing progress toward each Subobjective of the Plan and toward the 35 Bold
Predictions. Staff from ICOs were engaged throughout the process; see Appendix C and Appendix D for
additional information on the process undertaken. This Midcourse Review includes 24 reports on
representative activities, selected to illustrate progress toward the nine Subobjectives, and reports on
progress towards each of the 35 Bold Predictions. This document is not intended to be read cover-to-
cover, and sections are organized around specific NIH priorities of interest. The Midcourse Review was
approved by DPCPSI leadership and shared with NIH leadership to inform the agency on the progress
that has been made toward the NIH-Wide Strategic Plan.

Midcourse Review Conclusions

From FY21-FY23, NIH made great progress toward the Subobjectives and Bold Predictions outlined in
the NIH-Wide Strategic Plan. The activities described in the Subobjectives section were selected by
DPCPSI leadership based on their alignment with NIH’s highest priorities as articulated by the nine
Subobjectives of the Plan, and the exemplary progress that they have shown during this timeframe.
There has also been significant progress toward achieving 34 of the 35 aspirational Bold Predictions,
with many close to fully achieving their predicted outcomes. One Bold Prediction has not seen
significant progress, as written, because the project did not proceed as initially anticipated due to
staffing changes and shifting priorities.

2 For purpose of this report, the acronym CY is used when referring to calendar year and the acronym FY is used
when referring to fiscal year.
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Reports on Progress

Objective 1: Advancing Biomedical and Behavioral Sciences

The NIH portfolio is designed with the breadth and flexibility to address public health needs and
emerging areas of scientific opportunity. To do this—in alignment with priorities outlined in the N/H-
Wide Strategic Plan—NIH is propelling cutting-edge biomedical and behavioral sciences forward on
three interrelated fronts, by Driving Foundational Science, Preventing Disease and Promoting Health,
and Developing and Optimizing Treatments, Interventions, and Cures.

1.1 Driving Foundational Science

Foundational science includes basic biological, behavioral, and social sciences research that generates
the knowledge of how living systems work at the molecular, cellular, organismal, behavioral, and social
levels. It provides the building blocks for future diagnostics, treatments, and cures across the entire
spectrum of health. By investing in foundational science, NIH is laying the groundwork for important
future advances that will improve the nation’s health. The following describes progress that NIH has
made over the last 2.5 years, as well as plans for the next 2.5 years, to enhance our understanding of
human development, foundational neuroscience, and social determinants of health.

Human Development

NIH supports efforts to drive foundational science to better understand human development, including
through large initiatives such as the Adolescent Brain Cognitive Development (ABCD) Study® and the
INvestigation of Co-occurring conditions across the Lifespan to Understand Down syndromE (INCLUDE)
Project. These initiatives are poised to dramatically improve our understanding of basic human
development and how the environment and co-occurring conditions—conditions that are often present
at the same time—impact development and health, ultimately informing real-world interventions to
enhance health outcomes.

The ABCD Study® is the largest long-term study of child health and development ever conducted in the
U.S.%2 With 21 sites across the country, this longitudinal study follows nearly 12,000 children and collects
brain imaging data, biological materials, and cognitive, environmental, and survey data from participants
to help understand how the experiences of adolescence shapes brain, cognitive, and social development
over time. From FY21-FY23, the ABCD Study® made brain imaging data available to researchers on an
ongoing basis, and all other data were released once per year to encourage secondary analysis by the
broader scientific community. As a result, more than 700 scientific papers based on ABCD Study® data
have been published on a range of topics—including mental health, screen time, neighborhood
disadvantage, obesity/weight gain, genetics, and impacts of the COVID-19 pandemic—and their
interactions with brain structure and function.® Over the next 2.5 years, the ABCD Study® will continue
to collect and share data for follow-up visits. With three more planned release time-points of brain
imaging data and six more time-points of behavioral data, researchers will continue to publish more
papers, contributing immeasurably to our understanding of factors that influence diverse
developmental trajectories.

The INCLUDE Project supports basic, translational, and clinical research on Down syndrome and aims to
expand our knowledge about the condition.*® INCLUDE researchers study conditions, such as dementias,
celiac disease, congenital heart disease, sleep apnea, and other conditions that affect individuals with
Down syndrome and the general population. For example, in a Phase 1 clinical trial of children with
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Down syndrome and severe sleep apnea, researchers investigated how a sleep apnea therapy that is
already FDA-approved for adults—called hypoglossal nerve stimulation—impacted these children.® They
found that this therapy improved attention, school performance, and speech clarity in trial participants.
If the Phase 2 trial is successful, it could mean immediate changes in the management of sleep apnea for
children with Down syndrome. INCLUDE also aims to ensure that standard treatments for co-occurring
conditions are appropriate for people with Down syndrome. Notably, INCLUDE helped scientists
broaden clinical research participation by assembling a large registry of individuals with Down syndrome
and their families who are interested in future research participation.” Reflecting INCLUDE’s
commitment to diversity, equity, inclusion, and accessibility among research participants and the
scientific workforce, current funding initiatives and planned webinar series are focused on engaging
diverse communities and their perspectives, reducing health disparities, and training the next
generation of clinical Down syndrome researchers. Over the next 2.5 years results from these ongoing
studies will continue to improve our foundational understanding of Down syndrome.

Together these studies, and the many other NIH investments in foundational human developmental
research, will continue to substantially increase the efficacy of interventions and enhance health
outcomes for all.

Foundational Neuroscience

In alignment with NIH’s priority to advance cutting-edge biomedical and behavioral sciences by driving
foundational science, NIH supports a variety of research activities focused on developing fundamental

knowledge in neuroscience to inform diagnostics, treatments, and cures across the spectrum of health,
diseases, and other conditions that impact the brain.

Consistent with this priority, NIH is committed to funding robust research to identify genetic variants—
differences in an individual’s DNA compared to other people—that increase an individual’s likelihood of
developing mental disorders. In FY22, NIH-supported researchers found approximately twice as many
locations on the human genome—the complete set of human DNA—that are associated with bipolar
disorder than were found in previous research.® These findings can help improve our understanding of
the biological origins of bipolar disorder. In FY23, NIH-supported researchers identified variations in 10
genes that significantly raise the risk for schizophrenia.® Understanding the genetic correlates for these
diseases can help identify new areas to target when developing treatments. In the coming years, NIH
will continue to support research that generates relevant foundational knowledge on genetic factors
and biological processes that contribute to mental disorders. This includes support for the Ancestral
Populations Network (APN), an effort to accelerate genetic discovery for mental disorders in cohorts of
non-European ancestry.° Diversity in genomic studies is key to obtaining more rigorous and
comprehensive results that will allow the field to unravel the full set of underlying causes of complex
disordered brain function.

As another example of NIH’s investment in foundational neuroscience research, the NIH Brain Research
Through Advancing Innovative Neurotechnologies® Initiative, or the BRAIN Initiative®, recently launched
three large-scale transformative projects that promise to change the trajectory of foundational
neuroscience research through understanding how the brain works at a cellular level.1**? One of these
projects is the BRAIN Initiative® Cell Atlas Network (BICAN), a collaborative research network tasked
with creating a comprehensive atlas of the cells in the brain across multiple species, with an emphasis
on humans. ! BICAN builds on the groundbreaking work of the BRAIN Initiative® Cell Census Network
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(BICCN) that unveiled a comprehensive description of cell types in the region of the brain responsible for
voluntary movement in mice, nonhuman primates, and humans.* The BICCN findings, published in FY22
and FY24, are described in 27 and 24 scientific papers, respectively.>®’ The second transformative
project is the BRAIN Initiative® Connectivity Across Scales (BRAIN CONNECTS) Network.*® This project is
designed to develop the resources needed to map the connections that brain cells use to communicate
with each other. The third project is the Armamentarium for Precision Brain Cell Access, which aims to
create powerful new tools to monitor and target the activity of specific cell types in the brain that
support complex behaviors.® Combined, these projects promise to accelerate development of a
comprehensive human brain cell atlas toward identifying the cell types and pathways affected in
conditions including Alzheimer’s disease and Parkinson’s disease.?

By leveraging emerging technologies to improve understanding of the biology of the brain, and by
expanding and disseminating tools that allow researchers to access and map individual brain cells, these
efforts lay the foundation to support the development of therapies to treat devastating human brain
disorders. NIH will continue to invest in and support these efforts over the next 2.5 years and beyond.

Social Determinants of Health

To build a strong foundation for biomedical science, researchers have worked to construct an overall
picture of human health that incorporates physiological, behavioral, and social factors alone and in
combination. Conditions in which an individual is born, lives, learns, works, and ages—referred to as the
social determinants of health (SDOH)—combined with the behaviors that they engage in can affect a
wide range of health outcomes.?! Since the launch of the NIH-Wide Strategic Plan, NIH has made
exceptional and coordinated progress in promoting research on SDOH.

In FY22, NIH established the NIH-wide Social Determinants of Health Research Coordinating Committee
(SDOH RCC).2% The overarching goal of the SDOH RCC is to accelerate NIH SDOH research across diseases
and conditions, populations, stages of life, and SDOH domains—such as health care access and quality
and economic stability—by facilitating information sharing, developing capacity and expertise for these
research areas, and building community and collaboration within NIH.23 The SDOH RCC focuses on
effectively leveraging SDOH investments and innovations across NIH, with over 20 ICOs participating in
the RCC. In FY23, the SDOH RCC developed a unified framework to guide NIH-wide coordination and
strategic growth of SDOH research at NIH and to effectively advance methods for developing and testing
interventions.?*

In FY22, NIH invested nearly $4.1 billion in SDOH research, funding more than 8,200 SDOH-related
research and training awards.?® In addition, several NIH-wide initiatives were established to advance
SDOH research. For example, the SDOH Collection available in the PhenX Toolkit—a resource that
provides recommended standard data collection protocols for conducting biomedical research—
expands data collection methods to measure individual and structural factors that shape behaviors and
health outcomes.?® These methods make it easier for researchers to design their studies in a way that
allows them to compare, share, and combine data from different studies, building greater capacity for
SDOH research. In FY23, the NIH PhenX SDOH working group expanded the toolkit, which now has 37
measurement protocols. The toolkit includes 23 individual protocols to facilitate collecting information
from individuals about their built (physical) environment, sociocultural environment, or health care
system, and it includes 14 structural protocols to collect data on factors at the societal or community
level linked to a specific geographic area.
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NIH supports SDOH research through the NIH Rapid Acceleration of Diagnostics Underserved
Populations (RADx®-UP) initiative. Launched in FY21, this initiative sponsors a working group seeking to
understand social determinants of COVID-19 testing and vaccination rates by better understanding
access to COVID-19 testing and vaccines.?’ NIH also created the Science Collaborative for Health
disparities and Artificial intelligence bias REduction (ScHARe), a cloud-based platform which allows
researchers to access a wealth of SDOH and other social science data and collaborate with each other to
reduce bias in Al and advance health disparity research.?® These programs and other new initiatives will

continue to expand, accelerate, and innovate SDOH research over the next 2.5 years.

1.2 Preventing Disease and Promoting Health

NIH research strengthens the evidence base on which national public health objectives and related
disease prevention and health promotion strategies are built. Prevention research targets biological,
social, and environmental factors, individual behaviors, and health services and informs health-related
guidelines, policies, and regulations. NIH supports a broad portfolio of research that examines the best
way to bring effective disease prevention and health promotion strategies into communities. The
following describes specific examples of how NIH has advanced this objective over the last 2.5 years and
will continue to do so over the next 2.5 years, through investments in vaccine development, precision
nutrition, physical activity, postpartum health, and rural health.

mRNA Vaccine Technology

Decades of NIH-supported research on viruses, the immune system, and vaccines has led to the
development of new vaccine approaches to prevent disease. Most vaccines contain a weakened or dead
bacteria or virus. However, researchers have developed a new type of vaccine that uses a molecule
called messenger RNA (mRNA) rather than part of an actual bacteria or virus.?® mRNA vaccines work by
introducing a piece of mMRNA that corresponds to a viral protein. As part of a normal immune response,
the immune system recognizes that the protein is foreign and produces antibodies against it. If a person
is exposed to a virus after receiving mRNA vaccination for it, antibodies can quickly recognize it, attach
to it, and mark it for destruction before it can cause serious illness. NIH’s investments in this vaccine
technology laid the groundwork for the rapid development of mRNA vaccines in the first 100 days of the
COVID-19 pandemic.3° The mRNA-1273 COVID-19 vaccine, co-developed by scientists at NIH and
Moderna, received FDA approval for people ages 18 years and older at the beginning of CY22.3! Later
that year, it was authorized for use in children ages 6 months and older. As of March 2022, the U.S.
COVID-19 vaccination program is estimated to have prevented 2 million deaths, 17 million
hospitalizations, and 66 million infections.?? Today, there are two COVID-19 mRNA vaccines approved by
the FDA, and efforts are underway to develop a universal coronavirus vaccine, as reflected in Bold
Prediction 17. The success of the COVID-19 mRNA vaccines has prompted renewed and re-prioritized
research and development of mRNA vaccines to target other types of viruses since the publication of the
NIH-Wide Strategic Plan.

To meet the ambitious goal of Ending the HIV Epidemic in the U.S. by CY30 as set by HHS, NIH-supported
researchers are advancing the development of an mRNA vaccine for HIV.33 NIH recently launched a
Phase 1 clinical trial for three experimental mRNA HIV vaccines to be tested within the NIH HIV Vaccine
Trials Network (HVTN).34353¢ These vaccine candidates are designed to train the immune system to
target HIV—the virus that causes AIDS—with the goal of preventing individuals from becoming infected
with HIV if they are exposed to the virus.
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MRNA vaccines are also being investigated as a potential approach to developing a universal influenza
(flu) vaccine, an effort that is described in detail in Bold Prediction 16. Currently, influenza vaccines
require yearly updates based on the circulating flu strains. Ideally, a flu vaccine that provides robust,
long-lasting protection against multiple subtypes of flu would eliminate the need for a yearly
vaccination. NIH scientists recently launched a Phase 1 clinical trial on three vaccine candidates that
leverage mRNA technology to target multiple subtypes of flu.3” This early-stage trial is being conducted
through the NIH Collaborative Influenza Vaccine Innovation Centers (CIVICs) program, which was
created to support the development of broadly protective, longer lasting flu vaccines.®

In addition to HIV and influenza, in FY22, a Phase 1 clinical trial was launched to assess a candidate
mRNA vaccine against Nipah virus.3® Nipah virus can cause mild to severe disease, including swelling of
the brain and death.*® This was the first clinical trial launched for a vaccine that addresses a virus of
concern that was identified using the methods outlined in the NIAID Pandemic Preparedness Plan.** This
Plan, published in FY22, outlined a research strategy focused on identifying infectious agents of public
health concern and the technologies required to manage them. It will continue to serve as a backbone
resource for driving NIH’s efforts to prevent disease and promote health.*> Over the next 2.5 years, NIH
will continue to leverage the research on mRNA vaccine technologies to address the COVID-19
pandemic, support research to improve current vaccine technologies, and develop novel strategies to
apply to vaccine development for additional infectious diseases of public health concern.

Precision Health Research

Good nutrition is essential for healthy development and basic survival, but it is also integral to well-
being and disease prevention. Health conditions linked to poor diet constitute the most frequent and
preventable causes of death in the U.S., and are major drivers of health care costs, estimated in the
hundreds of billions of dollars annually.*® There is, however, no such thing as a perfect, one-size-fits-all
diet that everyone can follow to stay healthy. To address this, precision nutrition aims to predict and
account for differences in the way people respond to food based on a combination of genetic,
environmental, and social factors to optimize their diets. Given the promise of precision nutrition to
promote health and address diet-related chronic diseases, NIH has been coordinating nutrition research
and has placed a high priority on precision nutrition initiatives to accelerate the development of this
field of research.

The NIH Common Fund’s Nutrition for Precision Health, powered by the All of Us Research Program
(NPH), launched in FY22, has a goal of describing and understanding variations in how different people
respond to different diets, with the aim of developing computational models to predict individual
responses to food and dietary patterns. ** NPH is building on recent advances across various fields of
biomedical science, including artificial intelligence and research on the microbiome—the collection of all
microbes such as bacteria, fungi and viruses that live in and on our bodies—and is leveraging the
infrastructure and the large and diverse participant group of the All of Us Research Program.* Together,
these advances and infrastructure provide unprecedented opportunities to generate new data,
providing insight into precision nutrition at a scale and within a diverse participant population
unavailable to other nutrition studies. The study began enrolling participants in FY23 from 14 sites
across the U.S., with the goal of engaging 8,000 participants with diverse backgrounds. Over the next
few years through programs such as NPH, NIH will continue to conduct nutrition studies involving large
numbers of diverse participants, perform analyses on biological responses to foods and dietary patterns,
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develop computational models and algorithms, and share data with the research community, ultimately
leading to more personalized nutrition guidance.

NIH Pathways to Prevention (P2P) Program

The NIH Pathways to Prevention (P2P) program is designed to identify research needs and gaps in
important public health topics through convening scientific workshops.*¢ Each workshop focuses on a
disease prevention topic that has limited existing research, and the workshops are used to develop
evidence-informed recommendations that will guide federal research priorities on that disease area and
develop action plans to move the field forward by leveraging federal partnerships. The P2P program
furthers the research objective toward preventing disease and promoting health in the NIH-Wide
Strategic Plan—which highlights the role NIH research plays in strengthening the evidence base on
which effective disease prevention and health promotion strategies are built—by facilitating NIH
investment in underdeveloped areas of disease prevention.

From FY21-FY23, the P2P program convened four workshops on important public health topics: 1) Can
Physical Activity Improve the Health of Wheelchair Users?, 2) Improving Rural Health Through
Telehealth-Guided Provider-to-Provider Communication, 3) Nutrition as Prevention for Improved Cancer
Health Outcomes, and 4) Identifying Risks and Interventions to Optimize Postpartum Health.4”:484950 |
the first workshop, experts considered that individuals who use wheeled mobility devices long-term
have distinct health challenges, often experience poorer health outcomes, and may encounter barriers
to accessing preventive health care compared to the general population.>>>? Two of the resulting
recommendations were to better measure what matters most to people who use mobility devices and
to involve people with lived experience as wheelchair users in the research planning process. In the
second workshop, experts considered how telehealth may help health care services reach rural
communities. About one-fifth of people in the U.S. live in rural areas; people living in rural areas
experience health care provider shortages and have a lower life expectancy than people who live in
urban areas.>? Research recommendations from this workshop included identifying which telehealth
services can most effectively improve health and involving patients and clinicians in research. The third
workshop focused on the fact that as many as 80% of people with cancer experience malnutrition.
Studies have shown that interventions like medical nutrition therapy can help people with cancer keep a
healthy body weight, maintain strength, respond to cancer treatment, and have a better quality of life.>*
Recommendations from this workshop highlighted the need for studies on nutritional interventions and
studies on the mechanisms that might impact dietary approaches. Finally, the fourth workshop focused
on the growing maternal health crisis in the U.S.>> Many maternal deaths and severe pregnancy-related
complications occur during the first year after pregnancy.®®>” Research recommendations from the
Postpartum Health workshop called for a collaborative approach to prevention research with a focus on
the communities most affected; and increasing access to essential health services.>®

NIH will continue to convene partners from across NIH and other federal agencies to collaboratively
examine evidence, identify research needs and gaps, and address critical public health problems
affecting people’s lives.

1.3 Developing and Optimizing Treatments, Interventions, and Cures

Building on the solid foundation of fundamental discoveries in biology, health and disease, and
behavior, as well as innovations in data science and emerging technologies, NIH-supported scientists
continue to develop new and improved treatments and cures. The path to a new treatment often begins
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in the laboratory, where basic researchers refine our understanding of disease and identify aspects of
disease causation or progression that could be targeted therapeutically. Researchers use this
information to design candidate treatment approaches using cell or tissue samples, animal models, or
computer simulations. Over the last 2.5 years, NIH has invested in tools and approaches to develop and
optimize interventions, such as tissue chips and precision medicine, and in interventions for specific
public health needs, such as aging, cancer, and opioid use disorder.

Tissue/Organ Systems Chips for Drug Screening

Many promising medications have failed to be safe and effective in human clinical trials despite
promising preclinical studies. NIH is at the forefront of innovation in biomedical research and drug
development, seeking new ways to test and optimize treatments for human diseases using novel
alternative methods—tools and methods to reduce and refine the future use of animals in some areas
of research.>® Tissue chips are one of the tools that has greatly improved our ability to effectively test
treatments early in development. Tissue chips, or “organs-on-chips,” are small devices that mimic
human organs and tissues—such as the lung, liver, and heart—by supporting the growth and function of
living cells. This novel technology has made notable advances over the last several years.

Collaborations and partnership are vital to the success of NIH’s Tissue Chips for Drug Screening program,
known as the Tissue Chips program. Through this program, NIH works closely with the pharmaceutical
industry and FDA to support research using tissue chips to test new medications and predict whether
they will be safe and effective in humans.®%5! Around 85% of late-stage clinical trials of investigational
drugs fail because of problems with drug safety or effectiveness, despite promising preclinical test
results using conventional models. This program aims to improve those rates as well as increase
researchers’ ability to test therapeutics for rare disorders or pediatric conditions, which are not
adequately represented in clinical trials, by leveraging tissue chip technology. In FY22, NIH-supported
researchers created tissue chips that mimics the biology of two rare neuromuscular diseases and used
preclinical data from these tissue chips to get FDA authorization for clinical testing in humans.® From
FY20-FY23, NIH awarded 10 inaugural grants as a part of the Clinical Trials on a Chip program, an
initiative under the Tissue Chips program, which supports researchers’ efforts in creating tissue chips to
inform clinical trial design for both common and rare diseases.®*%* Several of these grants will be
supported through FY25. This program also aims to use tissue chips to improve the rates of success of
new therapeutics in development.

As part of the Tissue Chips program, tissue chips are being used to advance understanding of human
health and aging through the Tissue Chips in Space program.® Since CY18, NIH has collaborated with the
International Space Station U.S. National Laboratory (ISS-National Lab) and NASA to send different types
of tissue chips to the ISS-National Lab to determine how human tissues behave in space when exposed
to reduced gravity.®® In order to send the tissue chip technology to space for astronauts to use, the
complex technology was automated and miniaturized—from the size of a refrigerator to the size of a
shoebox. Through this collaboration, researchers learned that within a few weeks of microgravity
exposure, a variety of tissue chips—including skeletal muscle, immune cells, and heart cells—undergo
molecular and physiological changes that are similar to aging. This allows researchers to study aging cells
within weeks or months at the 1SS-National Lab compared to the years or decades needed to study
similar changes on Earth. Researchers hope to use these techniques to develop interventions to mitigate
the effects of aging. In FY22, three tissue chips took their second flights to the ISS-National Lab to enable
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further study of the blood-brain barrier, muscle wasting, and the impact of aging on the immune
system 67,6869

Over the next 2.5 years, NIH plans to expand the Tissue Chips program and build upon the successes and
lessons learned to develop multi-organ integrated systems, referred to as a “body-on-a-chip.” NIH will
also support research to generate tissue chips using cells from diverse population groups and continue
to advance individualized medicine approaches. Additionally, NIH is building on the recommendations of
its Advisory Committee to the Director working group focused on novel alternative methods.” The
working group built its recommendations based on public and scientific input, and NIH will continue
implementing programs in the coming years. Further, NIH is collaborating with the FDA to establish
centers that generate data on specific tissue chip platforms and whether those platforms can be used as
tools for drug development and for regulatory acceptance by the FDA.”*

Precision Medicine

Precision medicine is an innovative approach to tailoring treatments for diseases that considers
differences in an individual’s genes, environments, and lifestyles.”? Precision medicine allows doctors
and researchers to predict more accurately which treatment and prevention strategies will work best in
an individual. It contrasts with how treatments are usually developed—using strategies developed for
the average person. NIH is investing in precision medicine approaches to develop and optimize
treatment across a variety of diseases and for all people. Over the last 2.5 years, NIH has provided and
expanded support for resources and initiatives to bring genomic data and precision medicine into the
clinic.

Historically, most genomic studies were performed in populations with European ancestry. To optimize
precision medicine treatments for all, NIH is working to include people with more diverse ancestry in
genomic studies. A critical part of this work is making the polygenic risk scores (PRS)—a number used to
describe a person’s risk of developing a disease—more applicable to non-European individuals. Since the
release of the NIH-Wide Strategic Plan, NIH supported the creation of the Polygenic Risk Methods in
Diverse Populations (PRIMED) Consortium, which is working to improve the techniques used to predict
disease and health outcomes across diverse populations.” Multiple PRIMED sites are developing and
evaluating methods used to calculate PRS for diseases, including cardiovascular disease, diabetes, and
cancer, using datasets that include larger numbers of non-European individuals. To further understand
how genomics contributes to a person’s risk of developing a disease, NIH supports the Electronic
Medical Records and Genomics (eMERGE) Network, which develops and applies approaches to research
that combine genetic data with electronic medical record systems.”® Using this network’s resources,
researchers have identified new potential treatments for diseases.” In the coming years, NIH will
continue to support these efforts to ensure PRS are inclusive and generalizable, and researchers have
access to medical records data that will improve precision medicine techniques.

From FY21-FY23, NIH supported clinical trial networks to better understand the effectiveness of
precision medicine approaches in regular health care settings and in specific diseases. For example, NIH
supported the Implementing Genomics in Practice (IGNITE) Pragmatic Clinical Trials Network (PTN) to
conduct clinical trials of genomic medicine interventions in diverse populations at participants’ regular
health care settings. ’® To specifically study the effectiveness of precision medicine approaches to
cancer, NIH supported the Molecular Analysis for Therapy Choice (MATCH) Trial.”” Completed in FY23,
MATCH enrolled almost 1,600 patients nationwide to receive a treatment that targeted a specific
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genetic change in their tumor, regardless of cancer type. The trial has inspired additional trials
furthering our understanding of individuals’ tumors and how best to treat them, including for childhood

cancers.”®7°

NIH researchers have also used precision medicine approaches to develop new treatments for rare
genetic diseases. In FY19, the first patient received gene therapy treatment at the NIH Clinical Center for
a rare genetic disorder impacting the nervous system—GM1 gagliosidosi.®>8! From FY19-FY23, ten more
patients with GM1 gagliosidosi have undergone the treatment with positive results, providing promise
for similar approaches to treat other genetic diseases. Into the future, NIH will continue to support the
research and research infrastructure needed to bring precision medicine treatments to more patients in
their regular health care settings.

NIH Helping to End Addiction Long-term® (HEAL) Initiative

Through the NIH Helping to End Addiction Long-term® Initiative, or NIH HEAL Initiative®, NIH works to
accelerate scientific solutions to the opioid crisis, including developing and optimizing novel treatments
and intervention strategies for pain, opioid use disorder (OUD), and overdose. Approximately half of NIH
HEAL Initiative® funding is congressionally mandated to focus on safe and effective pain management,
which is critical to preventing opioid misuse and related harms, including OUD.#*#3 This funding supports
research to develop and test non-opioid pain medications, devices, and non-pharmacological therapies
for a broad range of pain conditions. The NIH HEAL Initiative® was launched in FY18, and since the
launch of the NIH-Wide Strategic Plan in FY21, many HEAL-supported programs have made significant
advances.

From FY21-FY23, NIH supported clinical trials to test and determine the effectiveness of innovative
therapies and pain management approaches in real world settings for multiple pain conditions.®* For
example, one NIH HEAL Initiative® program aims to personalize treatment for chronic low back pain by
developing wearable devices to assess back pain and help in prevention and rehabilitation.® Toward this
end, NIH supports a large, patient-centered, precision medicine clinical trial to learn what back pain
treatments are most effective for people based on their unique traits. NIH HEAL Initiative®-supported
researchers are also investigating how brain activity changes with chronic pain and are leveraging that
knowledge to reduce pain through electrical stimulation of the brain.8®%’

Additionally, NIH has substantially expanded the OUD therapeutics development pipeline. In CY23 alone,
NIH HEAL Initiative® translational pain research supported five new applications to the FDA, seeking
approval to test potential treatments for OUD and overdose in humans.® NIH has supported more than
36 such applications to FDA over the course of the NIH HEAL Initiative®.%° While there are highly
effective, FDA-approved medications to treat OUD and opioid overdose, these treatments are not
effective for all patients, and the increasing potency and diversity of drugs found in the illicit market,
including synthetic opioids like fentanyl, requires novel treatment options. NIH HEAL Initiative® OUD
medication development research spans preclinical and clinical studies examining novel treatment
approaches, including antibodies and vaccines that can target specific drugs in the bloodstream and help
remove them from the body.%%*! For example, NIH is supporting the first-in-human clinical studies of a
treatment that targets fentanyl, addressing the urgent need for tools to prevent fentanyl overdose.*?
Other NIH-supported studies are developing and testing new longer-acting formulations of existing
medications, which helps improve retention in treatment as fewer visits to the clinic are required.®
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NIH is poised to expand on the efforts of the NIH HEAL Initiative® and its recent advances, including FDA-
approval of Brixadi, a long-acting form of the medication buprenorphine to treat OUD that can help
patients adhere to treatment.?* As these many efforts progress, NIH will continue to develop and
optimize strategies to treat pain, OUD, and overdose.

Objective 2: Developing, Maintaining, and Renewing Scientific Research Capacity

NIH also pursues its mission by ensuring that the biomedical research workforce is well trained and
diverse and conducts its work within an infrastructure that enables groundbreaking results at a rapid
pace. Since the launch of the NIH-Wide Strategic Plan, NIH has worked to enhance its support of
research capacity to maximize the potential of the research that the agency sustains through Enhancing
the Biomedical and Behavioral Research Workforce and Supporting Research Resources and
Infrastructure.

2.1 Enhancing the Biomedical and Behavioral Research Workforce

NIH recognizes that its mission will be met only through the continued efforts of a talented and
dedicated biomedical research workforce and its strength depends on the sustainability and diversity of
the workforce. This is achieved by both maintaining an appropriate balance of researchers at different
career stages and supporting research environments that encourage participation from a full and
diverse range of talent. The following describes NIH’s efforts to enhance workforce diversity and support
early career researchers over the last 2.5 years and plans to further these efforts over the next 2.5 years.

Workforce Diversity

As prioritized by the NIH-Wide Strategic Plan, NIH is continuously developing and expanding efforts to
enhance and support a broad, talented, and diverse biomedical research workforce that can help
address pressing biomedical research questions by leveraging their diverse perspectives. To further
illustrate the agency’s commitment in this area, NIH recently released the Fiscal Years 2023-2027 NIH-
Wide Strategic Plan for Diversity, Equity, Inclusion, and Accessibility (DEIA), which includes specific
strategies toward implementing organizational practices to center and prioritize DEIA in the biomedical
research workforce. %

An example of NIH's efforts to support a diverse research workforce, the Institutional Development
Award (IDeA) Networks of Biomedical Research Excellence (INBRE) program aims to broaden the
biomedical research workforce in states that receive low levels of NIH funding by supporting a network
in each IDeA state. The networks are supported by a system in which one or more research-intensive
institution coordinates the efforts of the primarily undergraduate institutions in the network. In FY23, an
evaluation of the INBRE program showed that over half of Historically Black Colleges and Universities,
Tribal Colleges and Universities, and Hispanic-Serving Institutions in IDeA states participate in INBRE
networks, and that these networks have led to significant changes in institutional research culture,
particularly at primarily undergraduate institutions.®® In FY23, the INBRE program supported a diverse
pool of over 1,450 undergraduate students through varied research experiences.

The NIH Common Fund’s Faculty Institutional Recruitment for Sustainable Transformation (FIRST)
program focuses on enhancing diversity and inclusion among biomedical faculty by providing funds to
institutions to recruit cohorts of early-stage research faculty with demonstrated commitment to
inclusive excellence, and by establishing inclusive environments within these institutions to help
recruited faculty succeed.®” As of FY23, the FIRST program funds 15 cohort awards to U.S. colleges and
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universities. In FY21, NIH supported the establishment of a Coordination and Evaluation Center, which
will analyze data provided by FIRST Cohort awardees to evaluate participating institutions’ progress in
culture change, diversity, and inclusion.*®

The Maximizing Opportunities for Scientific and Academic Independent Careers (MOSAIC) program
facilitates the transition of promising postdoctoral researchers from diverse backgrounds into
independent, tenure-track (or equivalent) faculty positions at research-intensive universities.*® To
achieve this aim, MOSAIC combines individual postdoctoral career transition awards with a cohort-
based program through which partner organizations—such as scientific professional societies—support
and mentor researchers. This model has been successful in helping a diverse pool of researchers
transition into faculty positions with funding for their first two years of independent research. As of
FY23, over 130 individuals were funded through the first three years of this program—roughly 75% of
whom were women and 70% individuals from underrepresented racial and ethnic groups. Additionally,
over 42 individuals who participated in the program have already reached the goal of finding
independent faculty positions.

NIH also established a working group of its Advisory Committee to the Director focused on re-
envisioning NIH-supported postdoctoral training.'® The goal of this working group was to better
understand the challenges facing postdoctoral trainees and make recommendations to address those
concerns—especially those that are due to issues with equity and inclusion. Over the next 2.5 years, NIH
will continue efforts to enhance the breadth, diversity, and talent of the biomedical research workforce
by supporting the above-mentioned programs, while continuing to develop new programs that align
with the values and priorities outlined in the NIH-Wide Strategic Plan and the NIH-Wide Strategic Plan
for DEIA. X

Early Stage Investigators

NIH is committed to enhancing the biomedical research workforce by expanding opportunities to
support and prioritize early stage investigators (ESIs), and other researchers who are early in their
careers. NIH’s support for investigators across this career stage is critical because ESls convey new
insights, develop innovative ideas, and advance the translation of scientific research into improved
health for all.

NIH launched the Next Generation Researchers Initiative (NGRI) in FY17 to address longstanding
challenges faced by researchers trying to embark upon and sustain independent research careers.%?
Since its launch, NGRI has promoted the development of policies to increase opportunities for ESIs to
receive funding and enhanced training and mentorship programs toward the goal of enhancing the
diversity and sustainability of the biomedical research workforce across career stages.'® One such policy
has resulted in grant applications from ESIs being given special consideration during the review process
and funding consideration. In FY22, NIH supported an all-time high of 1,609 new ESls as first-time
principal investigators on research project awards, a 6.3% increase over FY21.1% Going forward, NIH will
continue its focus on supporting ESls, as well as analyzing NGRI policies to ensure that these efforts
further career development for women, individuals from underrepresented backgrounds, and people
with disabilities in biomedical research.

NIH has several other initiatives to enhance career progression and funding opportunities for ESls.1%
Within the NIH Common Fund’s High-Risk, High-Reward program, two awards are specifically targeted
to ESIs.1% The NIH Director’s New Innovator Award supports exceptionally creative ESIs who propose
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innovative, high-impact projects in the biomedical, behavioral, or social sciences within the NIH
mission.%” In FY21, 64 investigators were supported by this award and 72 were supported in FY22.
Similarly, the NIH Director’s Early Independence Award supports outstanding junior scientists with the
intellect, scientific creativity, drive, and maturity to bypass the traditional postdoctoral training period to
launch independent research careers.'%® In FY21 and FY22, this program supported 13 and 14
investigators, respectively. NIH also continues to fund the Maximizing Investigators’ Research Award,
the NIH Pathway to Independence Award, the Maximizing Opportunities for Scientific and Academic
Independent Careers program,® and the Katz ESI Program, all of which contribute to supporting ESIs now
and into the future,0%110.111,112

NIH is also working to create a better biomedical research ecosystem for ESIs by reframing how early
career researchers are defined. For example, rather than focusing on a researcher’s age when they
receive their first grant, NIH will continue to shift the paradigm to a more holistic view of the time it
takes to transition from obtaining a doctoral-level degree to becoming an independent investigator.
Among other things, this helps account for differences in the age of matriculation, given that many more
individuals may be starting a research career later in life. NIH will continue to develop new initiatives to
meet the needs of this critical population within the biomedical research workforce.

2.2 Supporting Research Resources and Infrastructure

For the biomedical research workforce to succeed in moving discovery forward, it requires a scientific
infrastructure that is expansive, durable, and capable of quickly integrating state-of-the-art resources
that are available to all. To achieve this goal, NIH develops a number of programs and policies designed
to provide the biomedical research workforce with stability and flexibility, broad access to innovations in
tools and technologies, materials, and knowledge repositories necessary for the design of impactful
research programs. The following describes how, over the last 2.5 years, NIH has invested in research
networks to improve collaboration and resource sharing, research tools and technology to improve
access to expensive and limited equipment, and biological atlases that can be leveraged to find new
cures and treatments.

Research Networks

Moving biomedical discoveries forward requires the establishment and maintenance of strong scientific
infrastructure that can bring together diverse expertise, integrate state-of-the-art resources, and ensure
a well-trained biomedical research workforce. NIH maintains programs that provide broad access to
tools and technologies, materials, knowledge repositories, and workforce development necessary for
impactful research at local, regional, and national levels. Since the release of the NIH-Wide Strategic
Plan, NIH-supported networks have been a critical part of the biomedical research infrastructure.

The NIH Common Fund’s Undiagnosed Diseases Network (UDN), which transitioned to IC support in
FY23, is a nationwide network of clinicians and researchers who leverage basic and clinical research to
improve the level of diagnosis of rare and undiagnosed conditions and to uncover their underlying
mechanisms.*14 Since its launch in FY13, the UDN has provided participants with more than 600
diagnoses and this number continues to grow, including new diseases and syndromes, and has identified
hundreds of disease-linked genes and genomic variants.'*> In FY23, the UDN added new clinical sites to
expand geographic coverage and reach more diverse participants through the network—including

3 For more information on this program, see the section on Enhancing Workforce Diversity.
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underserved and underinsured populations—and NIH established a Data Management and Coordinating
Center, which will provide infrastructure and research support for this new network of clinical
sites, 116117

Another NIH network providing critical multidisciplinary research infrastructure and coordination with
community partners including government, academia, and industry, is the Center for Alzheimer’s and
Related Dementias (CARD).® In FY22, the NIH Roy Blunt Center for Alzheimer’s Disease and Related
Dementias Research opened as a home for CARD on the NIH campus.*® Through CARD, NIH researchers
are able to work closely with scientists from around the world to accelerate the translation of scientific
findings into real-world applications. Among the many advances made, in FY23, CARD researchers
contributed to the identification of a novel genetic cause of Parkinson’s disease in some people of
African ancestry.!?

The NIH Clinical and Translational Science Awards (CTSA) Program is a nationwide network designed to
speed the translation of research discoveries into improved care, and currently consists of over 60
biomedical research institutions and their partners.?! To address health disparities, the CTSA Trial
Innovation Network (TIN), a national network for multi-site clinical trials, is testing new trial designs and
remote technologies to increase the reach of clinical research into rural areas.*?> The CTSA TIN is also
accelerating multi-site trials through the Streamlined, Multisite, Accelerated Resources for Trials
(SMART) Institutional Review Board (IRB) platform. This platform provides a standardized IRB agreement
that ensures appropriate protections for research participants while enabling multi-site studies to begin
within weeks instead of months.?® In FY22, the SMART IRB platform reached 1,000 participating sites
making it one of the largest medical research study reliance agreements in the U.S.

Another NIH clinical trials network, the National Clinical Trials Network (NCTN), is a collection of
organizations and clinicians that coordinate and support cancer clinical trials at more than 2,200 sites
across the U.S., Canada, and internationally.?* NCTN was instrumental in the FY22 FDA approval of new
drug treatments for high-risk early breast cancer and the FY23 FDA approval of treatments for pediatric
Hodgkin lymphoma.?>126:127 Moving forward, NIH will continue to build research capacity and advance
our knowledge of diseases and their treatments through these networks.

Research Tools and Technology

Robust and innovative technologies and state-of-the-art instruments are essential for advancing
research and accelerating discoveries. NIH’s efforts to develop critical resources include programs that
provide broad access to state-of-the-art infrastructure for the biomedical research community. Since the
launch of the NIH-Wide Strategic Plan, NIH has provided, and continues to provide, opportunities for
researchers to leverage these resources, democratizing access and facilitating new discoveries that
would otherwise be impossible.

Cryoelectron microscopy (cryoEM) and cryoelectron tomography (cryoET) are technologies that

enable high-resolution, 3D data collection from biological samples on which prior tools could not collect
such data.'?® The NIH Common Fund’s Transformative High-Resolution Cryoelectron Microscopy
Program (CryoEM Program) is broadening access to cryoEM and cryoET by creating national service
centers and cultivating a skilled workforce through the development and implementation of training
materials.!?® To facilitate equitable access to research resources, NIH—through the CryoEM Program—
conducts targeted outreach to researchers in Institutional Development Award (IDeA)-eligible states
that historically have low levels of NIH-funding.'3%3! Research institutions in these states often lack
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infrastructure that could support cryoEM research. From FY21-FY23, NIH supported access to these
tools by directly funding 15 CryoEM awards.**? Increased access to these technologies due to the
CryoEM Program have led to novel discoveries about proteins involved in neurodegenerative and
neuropsychiatric diseases, COVID-19, and antibiotic resistance.3*13413513¢ The CryoEM program will
continue to be supported to continue catalyzing discoveries and accelerating the development of
therapeutics.

NIH also supported cutting-edge supercomputing instruments that have transformed biomedical
discovery in areas such as cancer, neurological diseases, infectious diseases, and drug discovery. 37138
Supercomputing is a type of high-performance computing that uses multiple central processing units
allowing researchers to perform numerous complex calculations simultaneously. In FY22,
supercomputing enabled researchers to calculate the efficacy of mRNA COVID-19 vaccines. 3 Similarly,
research published in FY23 used NIH-supported supercomputers to assess data on patients with
persistent COVID-19 and found that these patients can spread new variants of the virus.*® As NIH
continues to increase access to supercomputing for biomedical science, more researchers will be able to
leverage these resources toward lifesaving discoveries.

Atlases as Research Resources

In complex multicellular organisms, such as humans, the proper functioning of organs and tissues
depends on the organization, specialization, and interaction of individual cells. Understanding the
functions of, and relationships between, the estimated 37 trillion cells in the human body is a
monumental undertaking that could provide key insights into health and disease. Since the release of
the NIH-Wide Strategic Plan, NIH has invested in critical resources to advance this effort by supporting
the development of “atlases” of individual cells in various tissues or organs. These atlases are designed
to be open access, comprehensive, dynamic, and 3D and describe everything from what genes are
expressed in a cell to where that cell exists spatially in an organ or tissue.

One such effort, the NIH Common Fund’s Human BioMolecular Atlas Program (HuBMAP), has supported
the development of a framework for mapping the human body at single cell resolution.'** HuBMAP
provides the platform to bring data from multiple sources into a single, widely available resource to
allow researchers to access data across different projects. As of FY23, HUBMAP has generated over
2,000 datasets representing 31 human organs.!*? Scientists have used this resource to determine how
molecular and organizational changes result in a range of conditions including chronic kidney disease
and colon cancer.'**# The novel tools, technologies, and datasets developed through HuBMAP will
continue to support future discoveries through the program’s duration and after the planned program
completion in FY25.

The Molecular Atlas of Lung Development Program (LungMAP) is building a molecular atlas of the
human lung that is available to the research community.'* To do this, the LungMAP Consortium, a
group of researchers and experts in lung biology, have been working to synthesize current data into a
comprehensive and practical atlas of the cells in the lung.'* This flagship program enables better
understanding of human lung development and facilitates development of novel treatments for lung
diseases. In FY22, NIH-supported researchers published a comprehensive and practical cellular census of
the lung, including different cell types delineated by function and other factors.'# This resource is
available for researchers in the LungMAP Consortium to continue to build upon in the coming years.
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The Human Tumor Atlas Network (HTAN), supported by the Cancer Moonshot®, is an initiative to
construct atlases of the dynamic characteristics of human cancers as they evolve from cells that are
likely to become cancerous (but have not yet become cancer cells) to advanced disease.'*® HTAN has
five research centers focused on these precancerous cells and five focused on cancers.* As of FY23,
researchers supported by this network have constructed 13 atlases across 51 cancer types. Additionally,
in FY22, results from the HTAN Breast PreCancer Atlas study provided a deeper understanding of how
abnormal cells within milk duct tissue can progress to invasive breast cancer—cancer that spreads from
where it began in the breast into surrounding normal tissue.™® These findings can help understand what
drives relapses for invasive breast cancer and offers insights into potential ways that these cancers can
be prevented.

Between FY21-FY23, NIH has supported many additional atlas projects as part of the Brain Research
Through Advancing Innovative Neurotechnologies® Initiative or the BRAIN Initiative®, Kidney Precision
Medicine Project, Accelerating Medicines Partnership®, and others.1>1152153.154.155 Moying forward, NIH
will continue to support and leverage these research resources and networks to make critical discoveries
about human health and disease.

Objective 3: Exemplifying and Promoting the Highest Level of Scientific Integrity, Public

Accountability, and Social Responsibility in the Conduct of Science

NIH has a responsibility to uphold public trust and confidence in the agency. In addition to supporting
innovative research, NIH must endeavor to ensure that all its operations and the research it supports are
conducted efficiently, responsibly, ethically, and with integrity. As prioritized in the NIH-Wide Strategic
Plan, NIH maintains and strengthens the processes by which it governs the conduct of science by
Fostering a Culture of Good Scientific Stewardship, Leveraging Partnerships, Ensuring Accountability and
Confidence in Biomedical and Behavioral Sciences, and Optimizing Operations.

3.1 Fostering a Culture of Good Scientific Stewardship

NIH promotes policies and programs that foster and ensure a strong culture of good scientific
stewardship. Over the last 2.5 years, NIH has cultivated good scientific stewardship by, among other
efforts, developing and maintaining grant review processes that effectively identify impactful research,
standardizing health data collection to enhance data sharing amongst researchers and building
evaluation capacity within NIH to collect and use data for decision-making.

Grant Review Process

NIH demonstrates its commitment to effective scientific stewardship via its two-stage peer review
process for funding applications. Through the peer review process, NIH seeks to ensure that applications
for funding receive fair, independent, expert, and timely scientific reviews, so that NIH can support the
most promising research. Since the publication of the NIH-Wide Strategic Plan, many actions have been
taken to strengthen the peer review process at NIH.

NIH is updating and simplifying the criteria used to evaluate funding applications. Currently, reviewers—
experts selected from the scientific community—score most applications across five criteria:
Significance, Investigators, Innovation, Approach, and Environment.*>® However, for many years NIH has
been aware of concerns about the complexity of the current process. With the Simplified Framework for
NIH Peer Review, the five regulatory criteria are reorganized into three factors, which will allow
reviewers to focus on three central questions: how important the proposed research is, how rigorous
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and feasible are the methods, and whether the investigators and institution have the expertise and
resources necessary to carry out the project.> The new review framework will be in place in FY25.

Actions have also been taken across NIH to enhance the diversity of who reviews funding applications.
CSR handles the peer review of 94% of NIH research project grants. To ensure that NIH hears a range of
expert scientific perspectives, NIH increased the diversity of its CSR-organized peer review committees
in multiple dimensions, including scientific background, demographics, geographic, and career-stage.**®
For example, in FY18, only 35.5% of all reviewers were female, and that increased to 42.7% in FY23.

NIH has also taken steps to ensure that the peer review process proceeds without inappropriate
influences. To address the most common biases observed in peer review, in FY21, NIH launched bias
awareness training for reviewers.' By the end of FY23, the training had been completed by over 22,000
reviewers. ' Of the surveyed reviewers, 91% found the training substantially increased their awareness
of potential biases in review and 93% reported being substantially more comfortable intervening.'®! In
FY22, NIH launched a new review integrity training module.®> More than 90% of reviewers who took
the training in the first month after its launch reported that the training increased their knowledge of
tools to prevent and report integrity breaches.®® As of FY24, both the review integrity and bias
awareness trainings are required for all NIH reviewers.'®* As these efforts are realized over the next
several years, peer review at NIH will become fairer and more inclusive, and better represent the needs
and demographics of the scientific community.

Common Data Elements

NIH fosters a culture of good scientific stewardship by ensuring that research data collection is
consistent with FAIR principles—that all data should be findable, accessible, interoperable, and
reusable.® To reach this goal, NIH has actively promoted the adoption of research data standards in
research projects and clinical trials. Of note, over the last 2.5 years NIH has expanded and improved the
use of Common Data Elements (CDEs) in NIH-supported research. CDEs are standardized, well-defined
guestions, paired with a set of allowable responses that can be used systematically across different
sites, studies, clinical trials, or clinical settings.®® Using CDEs can help researchers collect data
consistently within their own projects and across related projects, share and combine datasets, meet
funding requirements, and save time.” Additionally, CDEs and other efforts to standardize research
data collection have many benefits for open science—the principle and practice of making research
products and processes available to all, while respecting diverse cultures, maintaining security and
privacy, and fostering collaborations, reproducibility, and equity. By encouraging researchers and
institutions to adopt these standards, NIH is enhancing the quality and reproducibility of research
outcomes.

In FY20, the NIH Scientific Data Council charged a new NIH CDE Governance Committee with
determining which CDEs submitted from across NIH meet the criteria for inclusion in the NIH CDE
Repository. %8169 Ag of FY23, the committee has reviewed hundreds of CDEs against their criteria for
acceptability, reusability, and validity, and determined which should be made available in the CDE
Repository. The committee also provided feedback to submitters to help them revise and resubmit their
CDEs for inclusion in the Repository. To ensure that the Repository is user-friendly and accessible, the
committee has also worked with users through continued user testing.”°

The CDE Repository and use of CDEs also supports the FY23 NIH Data Management and Sharing
Policy. This policy is designed to promote sharing of scientific data and to accelerate biomedical
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research discovery by enabling validation of research results, providing access to high-value datasets,
and encouraging data reuse.'’? Biomedical research data are often collected in different ways for
various research purposes, using different data models, which presents significant challenges for
collaborative research, meta-analysis, and management/sharing of data. These challenges and
opportunities led the NIH Scientific Data Council to launch an effort to better understand the use and
development of CDEs in research and to inform appropriate NIH guidance and mechanisms.'’® The
council is specifically aiming to lower the barriers to CDE use and improve the ability to aggregate and
integrate CDE-based data. In FY24, a working group of this council published a request for information
to seek public input, including from patient advocacy groups, on these and additional topics selected by
the Scientific Data Council.'”* One such topic is which CDEs might be included in a core set of minimum
CDEs to be adopted for all NIH translational or clinical studies.

In the future, improved standardization is expected to increase the adoption of CDEs in NIH-supported
research, and the CDE Repository will be expanded to encompass a broader range of research domains
and data types with resources to help researchers use CDEs in their studies.’

Evaluation Capacity Building

As part of its mission, and in response to Title 1 of the Foundations for Evidence-Based Policymaking Act
of 2018 (P.L. 115-435), NIH remains committed to strengthening organizational capacity to build and use
high-quality data to measure the progress and effectiveness of its activities and to enhance decision-
making.1’® Using data to inform decision-making is critical to fostering a culture of good scientific
stewardship, and NIH has made significant progress by creating opportunities and resources for
information sharing and effective evaluation practices.

In FY22, NIH launched the Evaluation and Analytics Community of Practice to create an inclusive and
interactive community focused on improving the quality of NIH evaluations and analyses. The
community of practice has members from many different functional areas at NIH, including staff who
focus on evaluation and analysis, in addition to research programs, policy, agency budgets, and more.
This community offers all members opportunities to share with each other the different strategies taken
to analyze and evaluate NIH initiatives.

NIH has developed resources to support staff across the agency as they use data to inform decision-
making. In FY22, NIH launched a web-based tool that NIH staff can use to collect and share resources for
designing and conducting more robust evaluations and other assessments of research training
programs.”” In FY22, NIH also curated a list of over 90 opportunities for NIH staff seeking further
training in evaluation, and NIH launched a pilot Coursera-based learning program. In FY23, NIH began
creating a suite of resources, including evaluation tools, evaluation templates, and additional resources,
to support NIH staff in acquiring contracted evaluation and/or analytic expertise. These efforts are
ongoing.

Evaluations and other analyses of its policies, programs, and operations provides NIH with evidence that
can inform decisions. For example, a recent evaluation of the Native American Research Centers for
Health (NARCH) resulted in changes in the program’s design.’® NARCH is a capacity-building program
that supports health-related research, research career enhancement, and research infrastructure
enhancement activities within federally recognized American Indian/Alaska Native (Al/AN) tribal
entities. The evaluation included an assessment of the program’s effectiveness in addressing the health
research, education, and training needs prioritized by Al/AN communities. The evaluation led to changes
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in the NARCH program that streamlined the process for applicants, ensured that the majority of NARCH
funds remain with Al/AN tribal entities rather than non-Al/AN partner organizations, and incorporated
culturally appropriate language into review guidelines.'’”® NIH will continue to support these evaluation
capacity-building activities and its evaluation community to further strengthen its data-informed
decision making.

3.2 Leveraging Partnerships

Advancing NIH’s mission requires strategic partnerships with a range of organizations, including other
federal agencies, international governments, the private sector, and the public. These partnerships bring
enhanced coordination, critical expertise, pooled resources, and novel community connections to
augment NIH efforts. Over the last 2.5 years, NIH has engaged in partnerships to combat the COVID-19
pandemic, built a program that leverages community partnerships to advance science for society, and
supported existing public-private partnerships to further enhance our understanding of a range of
diseases and conditions.

Partnerships to Combat the COVID-19 Pandemic

NIH’s ability to respond to current and emerging public health needs relies on collaborations with
partners in industry, academia, non-profits, communities, and U.S. and international government
agencies. These partnerships bring enhanced coordination, critical expertise, pooled resources, and
novel community connections, all of which improve the impact and effectiveness of NIH efforts. The
value of these partnerships has been evident in the response to the COVID-19 pandemic over the past
several years.

Coordinated by the Foundation for the National Institutes of Health, the Accelerating COVID-19
Therapeutic Interventions and Vaccines (ACTIV) public-private partnership enabled the open exchange
of ideas and information among government, industry, and researchers.® From FY20-FY23, ACTIV
successfully accelerated the development of COVID-19 vaccines, therapeutics, and diagnostics, including
testing 37 potential therapeutic agents through six clinical trials at more than 620 clinical trial sites.8!
Additionally, NIH launched the NIH Community Engagement Alliance (CEAL) Against COVID-19
Disparities initiative to work directly with communities in multiple states that were disproportionately
affected by COVID-19.%8 Through CEAL’s and ACTIV’s partnerships, researchers were able to reach out
to and recruit more diverse clinical trial participants, including the populations who were most impacted
by COVID-19 and bore the greatest burden of illness. 83

In addition to ACTIV, NIH leveraged partnerships across the federal government—with BARDA, DARPA,
FDA, and CDC—to develop the Rapid Acceleration of Diagnostics (RADx®) initiative to advance the
development, commercialization, and implementation of technologies to detect the virus that causes
COVID-19.%84 Two examples of RADx® programs that continue to leverage these partnerships to address
COVID-19 are RADx® Tech and RADx® Underserved Populations (RADx®-UP).18>18 Through RADx® Tech,
NIH leverages partnerships to accelerate innovation in COVID-19 diagnostic tests.®” Between April 2020
and March 2023, the program bolstered the national testing capacity, providing more than 8 billion
COVID-19 tests and test products by supporting dozens of tests that received emergency use
authorizations (EUAs) from FDA.. By FY22, the capacity developed through this program enabled more
than 500 million COVID-19 tests to be produced each month, up from just 19 million produced each
month at the beginning of FY21.188
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Despite the paradigm shift to at-home testing, COVID-19 diagnostics bypassed significant populations
including people with low or no vision, reduced dexterity or motor skills, and older adults. In FY22, NIH,
through the RADx® Tech Accessibility Program, brought together key groups to focus on how to improve
the design of diagnostic at-home COVID-19 tests for a range of accessibility challenges. In FY23, this
resulted in an FDA authorization for a COVID-19 test that incorporates design principles for
accessibility. 81 Similarly, RADx®-UP encourages collaboration with researchers and community
members to assess and expand COVID-19 testing access for populations most affected by COVID-19.
Since the middle of FY20, RADx®-UP has supported more than 144 research projects and continues to
build partnerships for community-directed research with the goal of informing multi-level public health
policy decisions (local, state, federal).'®%1% |t also seeks to support the implementation of effective
strategies for reducing disparities in future pandemics and emerging infectious diseases.

The accomplishments of these programs over the last several years has advanced our pandemic
preparedness both domestically and globally, and NIH will continue to leverage the collaborations, tools,
and processes developed through these programs to help combat future emerging infectious diseases.

NIH Community Partnerships to Advance Science for Society (ComPASS) Program

The most pressing and complex challenges in biomedical research require people with different
perspectives, experiences, and resources to come together in search of innovative and effective
solutions. NIH has been investing in efforts that leverage partnerships with communities to address the
pervasive and persistent issue of health disparities for racial and ethnic minorities and other
disproportionately affected populations, and since the launch of the NIH-Wide Strategic Plan, NIH has
supported new programs to advance these efforts. Health disparities is a biomedical research challenge
that requires engaging partners from different sectors to effectively address the multi-level structural
factors that contribute to health inequities.

As one component of the NIH response to this challenge, the NIH Common Fund's Community
Partnerships to Advance Science for Society (ComPASS) program aims to 1) develop, implement,
evaluate, and share community-led health equity structural interventions that leverage partnerships
across multiple sectors to reduce health disparities, and 2) develop a new health equity research model
for community-led, collaborative intervention research across NIH and other federal agencies.'*® In
FY21, NIH sought input from external communities including representatives from academic institutions;
nonprofit, community-based, and faith-based organizations; foundations, think tanks, and professional
societies; and tribal communities and organizations through listening sessions.'®* The participants
discussed research opportunities, challenges, and community needs for interventions that target social
factors influencing health and health disparities. The results of these listening sessions informed the
development of the ComPASS program, such as its emphasis on including the voices, talents, and lived
experiences of community members in research studies conducted in their communities.

In FY22, the ComPASS program was launched, and in FY23, through ComPASS, NIH supported 25 awards
to community organizations working with academic researchers and other partners to identify specific
community health needs and develop approaches to address them.*> These partnerships will enable
organizations to develop, launch, and evaluate structural interventions addressing community concerns,
such as economic development, neighborhood characteristics, health care access and quality, and
nutrition and access to healthy food.

25



Midcourse Review of the NIH-Wide Strategic Plan for Fiscal Years 2021-2025

Through ComPASS, NIH is supporting communities and researchers to work collaboratively as equal
partners in all phases of the research process to enhance the quality of interventions and advance
health disparities research. These efforts will advance the program’s goals of increasing diversity and
inclusion in research by cultivating community trust and partnerships, building research capacity among
the community and relevant partners, and enhancing community organization competitiveness for
future funding. Into the future, NIH will continue to leverage these partnerships, gaining valuable
experience and insight into how to support successful future community-led health research.

Accelerating Medicines Partnership® (AMP®)

NIH leverages partnerships to further expand fundamental knowledge of biological systems and explore
ways of applying that knowledge. One such partnership is the Accelerating Medicines Partnership®
(AMP®) program, which is a public-private partnership, managed by the Foundation for the National
Institutes of Health, between NIH, FDA, and multiple life science, pharmaceutical, and non-profit
partners.1%® AMP® aims to improve understanding of disease pathways and validate potential
therapeutic targets for a wide range of diseases. To date, AMP® has successfully launched 10 programs
including the AMP® Rheumatoid Arthritis and Systemic Lupus Erythematosus (RA/SLE) program, AMP®
Autoimmune and Immune-Mediated Diseases (AIM) program, and AMP® Bespoke Gene Therapy
Consortium (BGTC) program.

Autoimmune diseases, like RA/SLE, are the result of the immune system mistakenly attacking one’s own
body. These diseases have a lot of variability in symptoms and patients often respond differently to the
same treatment.'%”1%® Through AMP® RA/SLE, NIH has leveraged established partnerships to gain
important insights into these diseases that would not have been possible without these collaborations.
In FY23, AMP® RA/SLE, one of the original AMP® projects, formally closed as part of its planned
lifecycle.'® In FY23, NIH launched the Arthritis and Autoimmune and Related Diseases Knowledge (ARK)
Portal to house the research data collected through AMP® RA/SLE.2°%21 The publicly available portal
facilitates collaboration by accumulating and organizing a diverse portfolio of datasets generated by
research teams focused on arthritis and autoimmune and related diseases. In FY21, NIH and its partners
launched AMP® AIM as an expansion of AMP® RA/SLE.%*? The goal of AMP® AIM is to further advance
the discovery of disease mechanisms and therapeutic targets for a variety of autoimmune and immune-
mediated diseases. AMP® AIM also seeks to identify and define how different autoimmune diseases
have similar or overlapping mechanisms driving them.

Developing gene therapies for rare genetic diseases is another area where the partnerships in AMP® are
essential to making progress. The AMP® BGTC program aims to foster the development of gene
therapies to treat rare genetic diseases, including those diseases too rare to be of commercial
interest.?%® In FY23, AMP® BGTC announced the selection of eight rare diseases for its clinical trial
portfolio.?% The selected diseases are caused by a single gene mutation, and thus can potentially be
treated by gene therapy. These clinical trials are designed to demonstrate ways to streamline the
approval pathway for first-in-human clinical trials to develop novel gene therapies for rare diseases. If
successful, these approaches are expected to be especially promising for other rare diseases caused by a
single, known gene mutation. Over the coming years, NIH will leverage the results from these trials to
increase efficiency in clinical trials for other gene therapies to help bring cutting-edge health
interventions to more patients.
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These are just a subset of the many programs that have benefitted from NIH leveraging partnerships to
improve our understanding of human disease. NIH has similarly supported AMP® programs to drive
research on Alzheimer’s Disease, Schizophrenia, Heart Failure, and more.2%

3.3 Ensuring Accountability and Confidence in Biomedical and Behavioral Sciences

To foster confidence in NIH-supported research, NIH must ensure that both its operations and its
supported research are conducted efficiently, responsibly, ethically, and with integrity. NIH is taking
steps to maintain and strengthen the processes by which it governs the conduct of science, continuing
to be accountable for the public funds it invests in research. The following illustrates how NIH has
ensured accountability and confidence through two avenues—prioritizing safe and respectful work
environments within NIH and improving timely public access to data and research results.

Safe and Respectful Work Environments

As prioritized in the NIH-Wide Strategic Plan, NIH is committed to promoting safe, respectful, and
healthful work environments conducive to high-quality research, by working to prevent harassment and
mitigate its detrimental impacts within scientific environments and wherever NIH-supported research is
conducted. This is critical to ensuring accountability and confidence in NIH research.

The NIH Civil Program provides the internal NIH community with reporting tools and a process to review
all allegations of misconduct in an objective and consistent manner. This program works to identify
inappropriate behaviors and refer findings to management so they may ensure that inappropriate
behavior is curtailed and addressed via corrective action.?% Since FY21, more than 1,400 allegations of
inappropriate conduct have been reported to Civil, resulting in the identification of more than 300
violations of the NIH Anti-Harassment Policy—all of which resulted in corrective administrative
actions.*207.208 These efforts help ensure safety and accountability for the more than 20,000 staff at
NIH.20°

To address harassment and discrimination within the extramural research community, over the past
several years NIH has taken many substantive actions based on NIH’s grant authorities. NIH expects
recipient institutions to have policies and practices in place that foster an environment free from
harassment—including sexual harassment, discrimination, and other forms of inappropriate conduct
that can result in a hostile work environment.?X® Through regular outreach, notifications, and
engagement with the research community, NIH communicates to institutions and researchers that such
behaviors are not acceptable.?!?12|n FY23, NIH revised the NIH Grants Policy Statement setting the
expectation that grant recipients establish codes of conduct, which define expectations of integrity and
ethical values and include criteria of competence for personnel involved in the work supported by NIH
grant funds. This includes assuring work environments are free of discriminatory harassment and are
safe and conducive to high-quality work. In FY22, NIH published a notice informing recipients of their
statutory obligation to notify NIH when an individual on an NIH award has been removed from their
position or has been otherwise disciplined by the recipient institution due to concerns about
harassment, bullying, retaliation, or hostile working conditions.?'*>2* NIH is now much better positioned
to prevent individuals found responsible for harassment from resigning and seeking new employment
without notifying new employers of the misconduct.

4 Note, these violations do not include the more than 128 allegations that are currently active in the Civil process.
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Allegations and notifications related to harassment, discrimination, and hostile work environments have
increased substantially since NIH started tracking these in FY18.2> This rise in numbers is likely due in
part to the heightened awareness of harassment in the scientific workforce, as well as NIH’s outreach
efforts and strengthened recipient notification requirements.2**2'7 NIH regularly updates the data
publicly reported on harassment allegations and outcomes.?!® Moving forward, NIH will continue to
record and respond to accounts of workplace harassment and hostility to promote accountability and
confidence in the agency.

Public Access and Data Sharing

Ensuring timely public access to the products of NIH research—including data and scientific
publications—fosters confidence in NIH-supported research and demonstrates good stewardship and
accountability. NIH’s investment in infrastructure and policies that support public access to research
results is one part of ongoing efforts to ensure that NIH’s operations and supported research are
conducted efficiently, responsibly, ethically, and with integrity.

Since FY08, NIH has maintained the NIH Public Access Policy, which requires that all NIH-supported
researchers submit an electronic version of any final, peer-reviewed manuscript to NIH’s PubMed
Central—the online platform where all NIH-supported research articles are publicly available.?*® In FY22,
the White House OSTP published a memorandum on free, immediate, and equitable access to research,
with several new directives for agencies to make articles and associated data available immediately
following their publication.??° Previous OSTP guidance allowed researchers up to 12-months after
publication before requiring articles to be made publicly accessible. In FY23, NIH revised its Public Access
Policy to address this new guidance and to outline NIH's policies for public access to research results.
NIH sought public comment on its updated policy and will gather additional input through a workshop of
the National Academies.??222.223 Thjs will inform further revisions to the NIH Public Access Policy,
expected by FY25.

Over the last 2.5 years, NIH has also substantially increased its efforts to support the sharing of data
generated from NIH-supported research. In FY23, the NIH Data Management and Sharing (DMS) Policy
took effect, which requires NIH-supported researchers to prospectively plan for maximizing scientific
data sharing, while considering factors such as legal, ethical, or technical issues that may limit the extent
of data sharing and preservation. NIH requires all applicants planning to generate scientific data to
prepare a DMS Plan that describes how the scientific data will be managed and shared. As part of the
policy launch process, NIH sought public input on implementation approaches and guidance materials,
including resources on how to develop informed consent language, protect participant privacy, and
develop appropriate DMS Plans when working with Tribes.?2422>226:227 N|H provides a centralized
resource with DMS guidance for researchers, including how to find data repositories, as well as
educational materials, such as sample DMS Plans and recorded webinars.?2%229.230 A researchers start
following NIH’s guidance to comply with the DMS Policy, NIH will monitor compliance and continue
ensuring that the expectations on researchers are clear. NIH also will continue to support opportunities
for greater coordination and streamlining of existing data infrastructure to allow for improved
implementation of these policies.?*%232 These efforts will allow the public to access NIH research
products in a more efficient and accessible manner, improving NIH’s stewardship of public funds to
advance biomedical science.
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3.4 Optimizing Operations

NIH seeks to continually optimize operations across an array of business, administrative, and scientific
functions, as well as to improve its physical and technological infrastructures. Increasing coordination
and engagement throughout the agency and managing risk while fostering innovation are critical to the
stewardship of the nation’s biomedical and behavioral research ecosystem. Over the past 2.5 years, NIH
has invested in digital and other technologies that can improve the efficiency of operations as well as
the physical infrastructure that allows NIH scientists to leverage these new technologies.

Digital Efficiencies

NIH works to optimize its operations by improving its digital capabilities, taking a strategic account of
existing digital technologies, and prioritizing future investments. Advances in digital technology and data
science are fundamentally changing the very nature of how biomedical scientists conduct research and
how NIH operates. Digital technology has become an inseparable component of the scientific process,
enabling innovation across the research spectrum at unprecedented scale. Since the release of the NIH-
Wide Strategic Plan, NIH has been developing guidelines and tools to advance digital technology for
research and operations.

Rapid innovation in digital technology is creating new demands for high-speed computation, scalable
and cost-effective data storage, advanced analytics, and a broad range of technology-support functions.
In early FY22, NIH leadership initiated NIH-wide planning efforts to identify the changes and capabilities
needed to advance NIH’s mission and guide NIH’s technology investment strategies over the next five
years. The strategies within the NIH-wide digital strategic plan—Digital NIH: Innovation, Technology, and
Computation for the Future of NIH for FY 2023—2028—propose new approaches to manage and govern
NIH technology investments; describe a framework to guide implementation of high-priority, high-value
capabilities; and recommend a path for NIH to move forward.?33

One example of how NIH is advancing the use of digital technology is through its transition to electronic
records. NIH provides guidance and support across the agency to promote electronic recordkeeping
through the NIH Records Management Help Desk, which provides office hours for NIH staff.23* In
addition to supporting the transition to electronic records, NIH provides support across the agency on
the proper maintenance of existing physical records. In FY23, OMB and the National Archives and
Records Administration issued a memorandum requiring that federal records be managed in a digital
format by FY24.%> NIH has been working to digitize its records over the past 2.5 years and will continue
to invest in and improve these efforts over the coming years.

An example of how digital tools are improving operations is the integration of real-time dashboards into
NIH’s grant review process. In FY21, NIH launched three dashboards to better support scientific review
staff in the management of their work. The Reviewer and Meeting Dashboards are used by NIH staff to
monitor data such as critiques and scores from grant review panels, allowing NIH staff to track which
applications have or have not yet been reviewed. The Video-Assisted Meetings (VAM) dashboard
provides data and analytics support for virtual grant review meetings, and the Scientific Review Officer
Workload Dashboard supports the peer review process and continuously tracks the workload of NIH
staff in real-time, aiding in staff management.?3® These tools enable the identification and resolution of
issues in real-time, replacing inefficient and ineffective manual tracking processes. As a result, NIH staff
can spend more time on other critical aspects of peer-review oversight.
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NIH Buildings and Facilities (B&F) Program Prioritization Model

The conduct of scientific discovery is enabled through safe and reliable facilities that can be adapted to
support research to address current and emerging public health needs. Existing NIH facilities must be
properly maintained, and new state-of-the-art facilities must be made available to provide access to
innovative technologies, meet environmental needs, enhance sustainability, and achieve NIH’s goals. In
FY19, the National Academies published a consensus study report on Managing the NIH Bethesda
Campus Capital Assets for Success in a Highly Competitive Global Biomedical Research Environment.**’
The report laid out 14 recommendations for NIH, including suggestions for how to prioritize building and
facilities projects and that NIH should explicitly prioritize the initiatives specified within the NIH-Wide
Strategic Plan.

Since the release of the NIH-Wide Strategic Plan, and in accordance with the recommendations made in
this National Academies’ report, NIH has enhanced its building and facilities project prioritization and
selection process to better identify which renovation and new construction projects should be
undertaken. Through the IC Buildings and Space Planning interview process, NIH has placed a greater
emphasis on linking its strategic research goals and objectives to the reality of the age and condition of
NIH facilities, the supporting infrastructure, the buildings and facilities program funding challenges, and
congressional mandates.

To address the National Academies’ recommendation to better align its priorities for research and
facilities, NIH has made several advancements. In FY21, the site and building plans for the Surgery
Radiology and Lab Medicine facility on the Bethesda campus were approved. 3 This facility will alleviate
operational and building deficiencies and provide flexibility for the NIH Clinical Center to better support
current and emerging medical research initiatives. In FY24, the Comparative Medicine Center on the
Rocky Mountain Laboratories campus will be completed.?* This new facility is critical to NIH’s ability to
respond to emerging infectious diseases that require more extensive biocontainment precautions, such
as the viruses that cause COVID-19, MERS, and Ebola. In FY25, the Clinical and Computational Sciences
Building on the Research Triangle Park campus will begin construction. This facility will be designed to
advance team science and discovery by bringing together expertise in computational and data science,
life sciences, and computer technologies.?*°

In the coming years, NIH will further enhance operating procedures to improve visibility of the critical
relationship between the facilities planning process and NIH research priorities. Project programming,
master planning, and corporate decision-making procedures will be fully documented and
communicated to all parts of the NIH community. These efforts to improve and maintain NIH facilities
will be critical in further optimizing operations to better support the NIH mission.

Bold Predictions

In the NIH-Wide Strategic Plan, NIH set out 35 ambitious goals—Bold Predictions—for the next five
years. These short-term predictions are intended to be aspirational goals for biomedical research,
outcomes that are potentially within reach but by no means guaranteed in the five-year cycle of the
Plan. The Bold Predictions are not an exhaustive list of all the potential avenues of success for NIH but
are designed to span the broad scope of NIH’s priorities in research areas, research capacity, and
research conduct. This is illustrated by Appendix E, which outlines how the 35 Bold Predictions align with
the nine subobjectives of the Plan.
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From FY21-FY23, NIH made significant progress toward almost all Bold Predictions, with one Bold
Prediction demonstrating how challenges due to shifting priorities can profoundly affect the pace of
scientific advancement.

1. The All of Us Research Program will reach its goal of one million diverse participants and will
have gathered the most diverse collection of data (e.g., deep phenotypic, -omic, electronic
health records, digital health technology) on one million or more participants of any research
resource in the world.

The NIH All of Us Research Program is inviting one million people across the U.S. to help build one of the
most diverse health databases in history, capable of informing thousands of studies on a variety of
health conditions. Since its launch in FY18, All of Us has refined its efforts to meet the most pressing
biomedical research needs and updated its goal to reach one million participants by the end of CY26. All
of Us has built and nurtured a consortium of more than 100 awardee partners across the country. As of
FY23, more than 695,000 participants have consented to join the program and more than 480,000
participants have completed the initial steps of the program.?*! Nearly 50% of participants who have
completed these initial steps identify with a racial and ethnic minority group, and more than 80% of
participants are from populations underrepresented in biomedical research including people over age
65, LGBTQ+ people, those who live in rural areas, people with low income or limited education, and
people with disabilities.?*?

All of Us has begun sharing data with researchers to enable precision medicine discoveries. In FY23, All
of Us expanded its dataset to include nearly a quarter million whole genome sequences for broad
research use.?*® About 45% of this data was donated by people who self-identify with a racial or ethnic
group that has been historically underrepresented in medical research. The data expansion provides
registered researchers access to the world’s largest and most diverse dataset of its kind, paving the way
to help advance health equity and uncover health care approaches better tailored to people's genes,
lifestyles, and environments. As of FY23, more than 6,400 researchers from over 550 institutions are
registered to use the All of Us Researcher Workbench, with over 6,300 active research projects
underway.

All of Us has collaborated across NIH to include data relevant to different research portfolios. This
includes launching the NIH Common Fund’s Nutrition for Precision Health, powered by the All of Us

Research Program, which seeks to engage 8,000 participants from diverse backgrounds at 14 sites
nationwide to learn more about how our bodies respond differently to food; releasing two new mental

health and well-being surveys covering a range of behavioral and emotional health topics; and making
plans to integrate environmental exposure data tied to the locations where participants live, 244245246

Over the next 2.5 years, All of Us will continue to develop, test, and implement innovative approaches to
grow its diverse participant community and make more data available to drive medical breakthroughs.
New awards to support data linkages, participant and partner services, community engagement, and
recruitment will further this work. These efforts will support the goal to recruit one million diverse
participants by FY26 to generate the most diverse health databases in the world.
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2. The regular use of genomic information will have transitioned from boutique to mainstream in
all clinical settings, making genomic testing as routine as complete blood counts.

Over the last 2.5 years, NIH has prioritized integrating genomic testing into routine clinical care through
various efforts, such as holding an online seminar with the public in FY21.2*” The general consensus
across the biomedical community is that routine genomic testing in everyday clinical settings will require
broader availability of trained clinicians with genetics expertise and a shift in genomic testing practice so
that it is used to determine risk before a condition is diagnosed.

Toward this end, NIH supports multiple initiatives to expand genetics knowledge for all clinicians,
including the Implementing Genomics in Practice (IGNITE) Pragmatic Clinical Trials Network.2*® This
Network is currently conducting two trials, one comparing genotype-guided drug therapy versus
standard approaches to drug therapy selection, and another looking at the effect of returning genetic
risk information to patients of African ancestry with hypertension (high blood pressure) and their
primary care providers. In a new phase of the Electronic Medical Records and Genomics (eMERGE)
Network—a consortium that NIH has supported since FY07—the eMERGE Genomic Risk Assessment and
Management Network focuses on understanding how to best validate and implement genome-informed
risk assessments, which are defined as a combination of genomic, family history, and clinical risk factors
used to estimate a patient’s risk of developing disease. Supported from FY20-FY25, coinciding with the
timeframe of the NIH-Wide Strategic Plan, the group is demonstrating how limits to the regular use of
genomic information in clinical settings can be addressed.?*

From FY21-FY23, NIH also supported research into specific applications of genetic testing in the clinical
setting, such as to better target therapies to improve quality of life with aging and treat osteoporosis,
and in clinical trials to study the effectiveness of targeting specific genetic changes in a person's
tumor.%%2%1 For example, NIH supports a series of precision medicine cancer treatment clinical trials
building from infrastructure established for the Molecular Analysis for Therapy Choice (MATCH) and
Pediatric MATCH clinical trials, which are winding down after completion of more than 30 studies.?>22>3
In FY23, NIH launched three second generation precision medicine trials, including ComboMATCH to test
combinations of different therapies, MyeloMATCH for patients with acute myeloid leukemia or
myelodysplastic syndrome, and ImmunoMATCH to test immunotherapies.?** Finally, NIH is continuing to
advance essential tools for transformation of data to knowledge and the distillation of large amounts of
information on genes and their resulting traits into actionable results, including interpretation for
clinical use.

Through the Advancing Genomic Medicine Research program, NIH supports research designed to
stimulate innovation and advance understanding of when, where, and how best to implement the use of
genomic information and technologies in clinical care. Running through FY28, these grants are the next
step in realizing NIH’s Bold Prediction to integrate genomic testing into multiple real-world clinical
settings.?>®

3. Human studies on type 1 diabetes will assess the long-term survival and function of
encapsulated human islets, as well as their efficacy in preventing or delaying the onset of
complications and increasing overall survival.

In people with type 1 diabetes, the body’s immune system launches a misguided attack on islet cells—
which produce the essential hormone insulin—in the pancreas. People with type 1 diabetes need to take
insulin by injection to manage their blood glucose (sugar) levels. To relieve people of this burden and
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prevent the eye, kidney, nerve, and heart complications that result from high blood glucose, scientists
have been studying ways to replace damaged islets—regions of the pancreas that contain islet cells.
Decades of NIH-supported research led to the landmark FDA approval in FY23 of an entirely new type of
therapy for people with type 1 diabetes whose disease cannot be managed using current therapies: islet
transplantation.?*® Similar to patients who receive organ transplants, islet transplant recipients must
take long-term immunosuppressants to prevent the body from attacking the transplanted islets, and
such medicines may cause serious side effects. NIH researchers are looking for ways to prevent islet
transplant rejection without the need for long-term immunosuppressants. One promising strategy is
using encapsulated human islets, which are coated with a material that protects them from attacks by
the patient’s immune system and promotes their healthy functioning. Assessing the survival and
function of these encapsulated islets requires innovative multidisciplinary teams including cell biologists,
immunologists, and bioengineers, as prioritized in the NIH-Wide Strategic Plan.

From FY22—FY23, significant progress has been made toward developing encapsulated human islets,
such as the identification of hydrogels and microgels for coating the islets; the development of mouse
and nonhuman primate models for studying their efficacy; and the development of different approaches
like immunotherapy to transplant the islets.27258.259,260.261 | 5ddition, computational modeling and
machine learning are being used to predict and optimize different approaches to transplanting the
encapsulated islets.?®? Taken together, these studies may aid the clinical translation of these therapies
for type 1 diabetes and other diseases.

Over the next 2.5 years, NIH research will continue to build evidence to support testing encapsulated
human islets in clinical trials. For example, building on encapsulated islet technology developed by NIH-
supported research, pharmaceutical companies are now sponsoring clinical trials to test encapsulated
islets in participants with type 1 diabetes.?®® It is expected that continued preclinical research supported
by NIH will further identify, optimize, and test the best materials for coating the islets in parallel with
research toward generating and preserving sufficient numbers of islets for implantation, yielding
knowledge necessary to further develop this therapeutic approach and lay the foundation for future
human clinical trials in patients with type 1 diabetes.

4. Incorporating novel genomics findings from clinical studies on congenital heart disease will
help researchers move toward precision therapy and personalized counseling, leading to
improved outcomes and longevity for affected children and adults.

Rapid genomic sequencing has the potential to diagnose heritable genetic diseases, such as congenital
heart disease—the most common type of birth defect—in critically ill infants, allowing for timely
diagnoses, changes in disease management, and more personalized interventions. With this increased
access to genomic information, NIH researchers are exploring ways to care for children and adults with
congenital heart disease using precision therapy and personalized counseling—innovative approaches
that use an individual’s genomic, environmental, and lifestyle information to guide medical decisions.
This research requires ongoing exploration into the different genomic causes of congenital heart disease
and the impact of genomics on clinical outcomes. To accomplish this, researchers will need to use
multiple layers of molecular data combined with characteristic information from affected individuals,
following up with them over time, to measure clinical outcomes including survival, heart function,
comorbidities, neurocognitive function, mental health, and quality of life.
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From FY21-FY23, NIH supported research to understand the full range of genomic causes of congenital
heart disease. An estimated one-third of rare diseases remain unsolved at a genomic level, including
many previously undiscovered causes of congenital heart disease. The NIH Common Fund Undiagnosed
Diseases Network is an initiative that brings together clinical and research experts to solve the most
challenging medical mysteries using advanced technologies.?** NIH also supports the Genomics Research
to Elucidate the Genetics of Rare Diseases (GREGoR) Consortium, and results from a Clinical and
Translational Science Award hints at a genetic basis between one of the most common causes of heart
failure and a rare form of pregnancy-linked heart failure,255266:267

The NIH Pediatric Cardiac Genomics Consortium (PCGC) has enrolled over 13,000 individuals with
congenital heart disease and many of their relatives, resulting in one of the largest cohorts for
congenital heart disease genomic analysis that has improved our understanding of the genetic
underpinnings of congenital heart disease.?®® Since FY21, NIH-supported researchers have used PCGC
data to identify genetic links between congenital heart disease and comorbidities like
neurodevelopmental disability and cancer, and to explore more common heritable genomic variants in
congenital heart disease. 26%27° Currently, findings from the PCGC are being used to elucidate the impact
of genomics on clinical outcomes, including neurodevelopmental disability.?”*

Over the next 2.5 years, NIH will expand on the success of the PCGC by sharing approaches and data
with the NIH Pediatric Heart Network.?’ NIH will also continue to refine the PCGC’s approach by
harnessing data from electronic health records and other existing databases and registries, progressing
toward incorporating genomic findings into clinical care for individuals with congenital heart disease.

5. The high burden of heart disease in communities of color and rural areas will be reduced,
especially for major outcomes, such as maternal morbidity and mortality, hypertension, and
heart failure.

Cardiovascular disease, a term for all diseases of the heart or blood vessels, remains the leading cause of
death in the U.S,, and its effects are particularly felt by communities of color and people who live in rural
areas. The NIH-supported Multi-Ethnic Study of Atherosclerosis analyzed disparities in U.S.
cardiovascular disease mortality across four racial and ethnic groups, with adjustments for
socioeconomic status and other factors.?”® In FY22, the study found that despite decreases in heart
attack mortality rates, persistent disparities continued to exist in these populations. Higher mortality
rates were seen in Black people, men, people living in the South, and people living in rural counties.?”*
Cardiovascular disease is also the leading cause of pregnancy-related deaths in the U.S., accounting for
more than one-third of such deaths annually. Thus, the NIH-Wide Strategic Plan prioritizes efforts to
reduce the burden of heart disease and improve the heart health of underserved populations, such as
those identified above.

Toward this end, NIH is continuing to invest in established studies on cardiovascular disease in African
American people, American Indian people, and people living in rural areas, while investing in new
research opportunities and infrastructure.?’>27%277 From FY20-FY27, the first phase of the Disparities
Elimination through Coordinated Interventions to Prevent and Control Heart and Lung Disease Risk
(DECIPHeR) Alliance is exploring approaches to translate knowledge about social determinants of health
into strategies to achieve health equity and bring evidence-based interventions into broader practice for
cardiovascular disease.?’® In FY21, NIH initiated funding opportunities for the Early Intervention to
Promote Cardiovascular Health of Mothers and Children (ENRICH) program to investigate whether
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incorporating heart-healthy lifestyle interventions can reduce cardiovascular disease and its risk factors
in mothers and their children (0-5 years old) living in low income households, in low-resource
communities, or in U.S. regions with a high burden of cardiovascular disease.?”

Launched in FY14, the Accelerating Medicines Partnership® (AMP®) program is a public-private
partnership between NIH, FDA, multiple biopharmaceutical and life science companies, non-profit, and
other organizations to transform the current model for developing new diagnostics and treatments.?® In
FY22, AMP® Heart Failure (AMP® HF) was launched to better understand and treat heart failure with
preserved ejection fraction, one of the most common forms of heart failure in which the heart muscle is
stiffer than normal, and which is responsible for roughly half of all heart failure cases.?! Also in FY22,
the NIH Technology Accelerator Challenge for Maternal Health awarded a total of $1 million to winning
teams for designing and developing low-cost screening and diagnostic technologies to reduce maternal
morbidity and mortality.?®? Finally, in FY23, NIH-supported researchers developed a fully wireless
ultrasound patch, which can capture detailed medical information like heart rate and blood pressure
and wirelessly transmit the data to a smart device.?3

In the coming years, NIH will continue to focus on supporting research to reduce cardiovascular disease
risk by engaging with those at high risk and supporting them where they live and work.

6. A gene therapy for muscular dystrophy will restore the function of the mutated gene and

improve patient outcomes.

Muscular dystrophies are a group of genetic disorders that cause progressive weakness of skeletal
muscles. The different forms of muscular dystrophy vary in their age of onset, severity, and pattern of
muscles affected. Duchenne muscular dystrophy (DMD) results from mutations in the dystrophin gene.
Since FY01, the NIH Paul D. Wellstone Muscular Dystrophy Specialized Centers have spurred research on
muscular dystrophy to better understand its different forms and to develop gene therapies, approaches
to treat genetic disorders by providing new DNA or correcting DNA within certain cells.?* Gene
therapies hold promise to treat many diseases, but the approaches are still new and may have risks,
necessitating more research to ensure safety and effectiveness for patients, who for DMD are young
children. From FY21-FY23, significant milestones have been met toward making available a gene
therapy for DMD that restores function and improves patient outcomes.

Developing gene therapy for DMD is challenging because the dystrophin gene is the largest known
human gene, making it three-times too large for traditional gene therapy packaging. Thus, NIH-
supported researchers have spent years developing new ways to engineer and deliver gene therapy for
patients with DMD.2% In FY23, the FDA granted accelerated approval to a biopharmaceutical company
for its gene therapy for DMD, which built upon decades of NIH-supported research to develop a smaller
version of the dystrophin gene that could be delivered safely to human skeletal muscle.?® This gene
therapy encodes a gene for a protein called microdystrophin—which is much smaller than dystrophin—
that partially reproduces the functionality of full-length dystrophin. As part of the FDA’s accelerated
approval pathway, the company is sponsoring a clinical trial to verify the predicted clinical benefit to
patients with DMD. %%’

NIH continues to support research in animal models to engineer and deliver gene therapy that is safe,
effective, and accessible, ultimately benefiting patients with muscular dystrophy and other genetic
disorders. In FY21 and FY23, NIH-supported researchers published the results of work to develop and
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optimize approaches to deliver gene therapy to different types of muscle in animal models using lower
doses and reducing unwanted side effects, including approaches using microdystrophin and the full-
length dystrophin gene.?828%.2%0 Since microdystrophin only partially reproduces the functionality of full-
length drystrophin, the hope is that developing a gene therapy approach that can deliver full-length
dystrophin will improve patient outcomes. Also, in FY23, NIH-supported researchers explored gene
therapy in aging and old animal models of DMD as a first step towards potentially expanding the patient
population eligible for DMD gene therapy, as currently only 4- and 5-year-old boys are eligible.?! In the
coming years, NIH will continue to support research to treat muscular dystrophy, and these efforts to
develop a new gene therapy approach for DMD may be applicable to other forms of genetic disorders,
helping to improve the lives of many patients.

7. Gene-based therapies for sickle cell disease will be evaluated and refined in large-scale clinical
trials, offering a cure to the approximately 100,000 people in the U.S. and 20 million globally who
suffer severe pain and premature death from this condition.

Gene-based therapies for sickle cell disease (SCD)—an inherited blood disorder that can lead to chronic
pain, organ failure, and premature death—have made significant progress over the last 10 years.
Multiple small-scale clinical trials of gene-based therapies have resulted in the alleviation of SCD-
associated pain, a reduction in hospital visits, and a slowing of disease progression. As conveyed in the
NIH-Wide Strategic Plan, large-scale clinical trials are needed to demonstrate if gene-based therapies
can cure SCD, and these trials must be conducted where a substantial population of individuals with SCD
reside, such as Africa or India.

From FY21-FY23, NIH led and supported research on SCD in the U.S. and around the world, working to
improve treatments and evidence-based clinical care for all individuals living with SCD. The NIH Cure
Sickle Cell Initiative focuses on developing curative gene therapies while also considering the total effect
of living with the disease on a patient, such as mental health and financial toxicity.?°? In FY22, as part of
the Initiative and in collaboration with the Bill & Melinda Gates Foundation, NIH continued to support
ongoing clinical trials and launched additional clinical trials testing potential curative therapies for
SCD.%%%2% Thijs research aims to move gene-based therapies for SCD away from an individualized
approach to a more generalized approach in order to reach greater populations, including in low
resource settings, and to fund the collection of data to demonstrate to the FDA the effects of these
therapies—both beneficial and adverse. As much as gene therapy offers to patients in need of cures, it
still has risks, including immune reactions or cell abnormalities that could lead to cancer. NIH works
closely with researchers to enhance safety monitoring of trial participants to reduce those risks.

NIH also supports clinical research to improve the way that care is delivered to individuals living with
SCD, taking lessons learned from treating individuals with HIV who also faced stigma and significant
barriers to receiving care.?*>2% Managing the chronic pain caused by SCD is an important focus of NIH
research efforts, and requires a diverse approach to pain management as leveraged by the Helping to
End Addiction Long-term® Initiative, or NIH HEAL Initiative®.?®’ Research is currently focused on

developing new strategies to relieve pain by using techniques such as ultrasound, and by testing
complementary and integrative treatment approaches to ensure that they can be implemented in
clinical practice under real-world conditions.?°82%:30 |n addition, NIH recently launched the
Democratizing Education for Sickle Cell Disease Gene Therapy Project, to provide educational materials
for individuals living with SCD and their support networks to learn about the gene therapy clinical trial
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process, its benefits and risks, mental health considerations, and the science behind different treatment
options. 30!

Over the next 2.5 years, NIH-supported research will continue to focus on making gene therapies for
SCD safer and more effective, including evaluating how long the treatment lasts and any observed side
effects. These efforts will generate progress towards the goal of offering a cure to the approximately
100,000 people in the U.S. and 20 million globally who suffer severe pain and premature death from
SCD.

8. First-in-human clinical trials will demonstrate the efficacy of induced pluripotent stem cell-
derived products.

Induced pluripotent stem cells (iPSCs)—adult cells that have been genetically reprogrammed to an early
developmental stage, such that they can be turned into any cell type in the body—offer hope as a new
form of therapy for degenerative and aging diseases such as age-related macular degeneration (AMD),
Alzheimer’s disease, heart disease, cancers, and more. While stem cell therapies have shown a long
history of successful transplantation, iPSC therapies are especially compelling for scientists because they
start with a patient’s own cells, resulting in reduced immune rejection and easier methods of collection.
However, significant hurdles remain for these therapies to reach clinical care as manufacturing and
quality-control of patient-specific therapies are time-intensive and costly. NIH prioritizes ensuring the
quality, safety, and efficacy of cell-based therapies as these new therapies are delivered to patients.

NIH has taken important steps to capitalize on the development of stem cell technology for an advanced
form of AMD, the leading cause of vision loss in older Americans. In FY20, NIH intramural researchers
launched the first clinical trial in the U.S. to use patient-derived iPSCs to replace and repair dying cells in
the patient’s retina.3*? Following delays due to the COVID-19 pandemic, the first two patients received
this therapy in FY22, marking the first successful transplantations of patient-derived iPSCs in the U.S.303
Once safety of this therapy is confirmed, additional clinical trials will include more patients to assess
effectiveness in preventing blindness and restoring vision in patients with AMD.

In FY22 and FY23, NIH-supported preclinical research using mouse models further demonstrated the
exciting potential of iPSC therapies for defects in joint cartilage development, heart disease, Alzheimer’s
disease, and glaucoma—a leading cause of irreversible blindness. 304395306307 Tggather, this research
shows the potential for iPSCs to replace and repair cells throughout the body, including those that make
up connective tissue like tendons and ligaments, organ tissues like the heart, and highly specialized cells
like those found in the immune system and eye.

Over the next 2.5 years, NIH will continue to invest in preclinical and clinical research to demonstrate
broad applicability of iPSC-derived products, as well as their safety and efficacy. As progress is made
across these efforts, it will be imperative for NIH and its partners to ensure that manufacturing and
guality control of iPSC-derived products is time- and cost-effective to realize the full therapeutic
potential of iPSC-derived products.

9. Engineered biological cells and scaffolds will be successfully used to repair and replace tissue
damaged by chronic wounds or such disorders as osteoarthritis.

Regenerative medicine is a broad field that includes research on the body’s normal wound healing
processes and on tissue engineering—the practice of combining scaffolds, cells, and biologically active
molecules into functional tissues. By understanding how cells interact with their environment, respond
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to signals, and organize into tissues and organs, researchers can help the body repair and replace
damaged tissue. NIH supports a broad portfolio of research into engineering biological cells and
scaffolds that can be used to aid the body with tissue regeneration, including for chronic wounds and
disorders such as osteoarthritis. For example, NIH-supported researchers developed the first implant to
stimulate the healing of torn anterior cruciate ligaments (ACL) in the knee, which received marketing
authorization from the FDA in FY21.3%83% Shortly thereafter, a clinical trial of the ACL implant was

launched to compare long-term post-surgery outcomes with standard ACL reconstruction techniques.3%°

From FY21-FY23, NIH supported a broad range of preclinical research into cells and scaffolds for
improving tissue repair after medical procedures like spinal surgery, root canal, and radiation; for
treating birth defects like craniosynostosis by correcting skull shape and restoring brain function; and for
treating diseases like osteoarthritis and inflammatory conditions such as rheumatoid
arthritis.311:312:313,314.315,316 N|H also supported research into creating patient-specific, 3D-printed
scaffolds for repairing large defects in jaw bones after disease or trauma.3!” In addition, NIH-supported
research to advance treatment of wounds enabled researchers to discover that fibroblasts—cells known
to help rebuild skin after injury—also help to clear dead skin tissue before repair occurs.3*® Because this
clearance was previously thought to be a role only of immune cells, this finding may lead to new targets
to enhance wound healing.

NIH is currently supporting development and testing of many potential treatments for wounds and
diseases using engineered cells, tissues, organs, and scaffolds at various stages in the research pipeline.
These experimental treatments are showing great promise to improve patient outcomes as compared to
the current standards of care, such as bone grafting. Over the next 2.5 years, researchers will continue
to test these approaches in preclinical and clinical research to establish methodological standards,
including source, preparation, delivery, and dosing of cells and scaffolds, and to demonstrate
effectiveness and safety. Larger-scale clinical trials will also need to be conducted to demonstrate safety
and efficacy as compared to current standard treatments.

10. Insight will be gained into the ultimate ability to regenerate human limbs, using emerging
technologies to activate the body’s own growth pathways and processes.

Each year, about 1 in every 1,900 babies in the U.S. are born with limb defects. Additionally, an
estimated 2.1 million people are living in the U.S. with limb injury or disease-induced amputations, and
the number is expected to double by CY50.3%° Together, these cases place a heavy load on the U.S.
health care system. Regenerative medicine is a broad field that includes research on the body’s normal
wound healing processes and on tissue engineering—the practice of combining scaffolds, cells, and
biologically active molecules into functional tissues. While lower order vertebrates such as salamanders
and newts are capable of limb regeneration, humans and other higher order vertebrates are not.
However, a review of recent research demonstrating various levels of success in stimulating tissue repair
in non-regenerating vertebrate limbs suggests the potential for regeneration may exist in higher order
vertebrates.32° Advancing our understanding of how regeneration can be activated in higher order
vertebrates has the potential to ultimately ameliorate pain and suffering due to limb loss or limb
deficiency in humans.

Since the launch of the NIH-Wide Strategic Plan, NIH investment has encouraged development in the
field of limb regeneration, awarding $874 million in FY21 and $934 million in FY22 for regenerative
medicine research.3?! In FY22, NIH-supported research established that the patterns of gene expression
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that underlie limb regeneration in salamanders are similar to those that underlie the initial development
of their limbs.322 Further, in FY23, other NIH-supported research outlined a key mechanism in the
development of a blastema—a mass of cells capable of growth and regeneration in salamanders.3?3
Together, these recent advances in salamanders will help researchers gain insights into the ability to
regenerate human limbs and how to activate the body’s own growth pathways.

In FY22, NIH released the NIH Research Plan on Rehabilitation, which describes NIH’s efforts to support
development of limb regeneration techniques through its focus on driving translational research.3?* This
work is advanced through a partnership with the VA to develop specific technologies including tissue
regeneration, and a cooperative agreement with the DoD, in part, to support regenerative medicine
approaches to limb repair through the Armed Forces Institute of Regenerative Medicine.

In FY23, NIH released a funding opportunity, committing $3.2 million in FY24 to fund transformative
basic research on limb regeneration using animal models.3?* This funding opportunity was released
following a public call for information and a two-day symposium on the topic in FY21.32%327 |n addition,
NIH helps to support the annual International Symposium on Regenerative Rehabilitation, which is the
largest medical and scientific conference specific to regenerative rehabilitation in the world.328

11. Research on new approaches to cervical cancer screening will lead to the development of
self-sampling for women, with the potential to substantially reduce the incidence and mortality
of this disease.

Over half of new cervical cancer cases in the U.S. each year are among women who have never been
screened or who are infrequently screened, reflecting barriers presented by socioeconomic disparities,
geographic inaccessibility, and other factors.3?° Almost all these cases of cervical cancer are caused by
human papillomavirus (HPV) infection, which can transform healthy cells of the cervix into pre-
cancerous lesions and eventually cancer. While FDA-approved vaccines—which target up to 90% of
cervical cancer-causing HPV types—have been available since CY06, thanks in part to seminal work from
NIH intramural researchers, uptake has been slow. NIH is dedicated to eradicating cervical cancer
through prevention such as vaccination and early detection through screening.

Over the course of the NIH-Wide Strategic Plan, NIH research will work to remove barriers to cervical
cancer screening through the development of self-sampling to facilitate cervical cancer screening
outside of a health care setting. Self-sampling for HPV testing is expected to broaden the settings in
which cervical cancer screening can be performed and has significant potential to expand screening to
never screened or under-screened women, tackling a pressing public health concern. To that end, the
World Health Organization found that participants in 33 clinical studies were twice as likely to accept
HPV screening if given the option to self-sample.33°

While self-sampling has been implemented in other countries, at the time of this writing the FDA is
currently reviewing the evidence to consider approval of self-sampling for use in the U.S. To provide
additional evidence needed for approval, NIH launched a public-private partnership called the Cervical
Cancer ‘Last Mile’ Initiative, to contribute evidence about the accuracy and clinical effectiveness of self-
collection-based HPV testing for cervical cancer screening.33! This trial will evaluate multiple self-
sampling methods, implementation, and dissemination strategies in underserved and high-burden
populations and will facilitate discussions on changes clinical practice. In FY22, NIH established a multi-
year partnership with HRSA, and several other agencies, called the Federal Cervical Cancer
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Collaborative—an offshoot of the Cancer Moonshot™ effort to Accelerate Cervical Cancer Control—to
address persistent disparities seen in cervical cancer through more equitable prevention, screening, and
management strategies.3%?

In FY23, NIH launched the HIV/Cervical Cancer Prevention ‘CASCADE’ Clinical Trials Network focused on
optimizing the cervical cancer screening, management, and precancer treatment cascade (or care
continuum) for women living with HIV, which includes research to support self-sampling.>** Women
living with HIV have a five-to-six-fold higher risk for cervical cancer than women in the general
population—thus, expanding access to screening by offering self-sampling could make a significant
difference for these patients.

Clinical trials evaluating self-sampling for cervical cancer screening in the U.S. are advancing. Over the
next 2.5 years, partnerships with other federal agencies will be imperative to realize the vision of
offering self-sampling for cervical cancer screening in a way that is wide-spread and accessible, thus
reduce the incidence and mortality for all women, including those who are most vulnerable.

12. At least one novel, non-hormonal pharmacologic treatment for endometriosis will be
identified and moved to clinical trials.

Endometriosis is a disease in which tissue similar to the lining of the uterus grows in other places in the
body. It is one of the most common gynecological diseases, affecting approximately 10% of women aged
15-44, and its primary symptoms include chronic pain and infertility. Diagnosis is often delayed by years
as surgery is required to confirm its diagnosis, and effective treatments are limited. Current medical and
surgical treatments carry substantial risks and side effects, and endometrial lesions and symptoms often
return even after surgical removal. Treatment may involve drugs that suppress estrogen levels,
however, these treatments may cause adverse effects, such as bone thinning or weakening, hot flashes,
memory loss, and insomnia. The NIH-Wide Strategic Plan has prioritized efforts to seek less invasive,
non-hormonal ways to diagnose and treat this debilitating disease.

In FY21, NIH established the Centers to Advance Research in Endometriosis (CARE) to support basic,
translational, and clinical research projects to enhance our understanding of the origin, causes, and
progression of endometriosis; and enable the development of more effective strategies for the
diagnosis, management, and prevention of the disease.®* Research is currently underway to develop
methods for non-invasive detection and diagnosis, identify genomic signatures and mechanisms of
disease development, identify therapeutic targets and treatments, and develop approaches for
endometriosis education and outreach.

NIH research to identify novel, non-hormonal treatments for endometriosis is already underway in
mouse models of the disease. In FY22, NIH-supported researchers tested an experimental therapy that
uses heat to remove disease-causing tissues as a non-surgical method to treat endometriosis in a mouse
model.3%> The technique appears safe and effective, but more work is needed before it can be used in
people. In FY23, an NIH-supported study in mice and human cells found that oleuropein, a compound
found in olive oil and olive leaves, may have the potential to treat endometriosis with fewer side effects
than current treatments.>3¢ In mice with endometriosis, oleuropein suppressed endometriosis and
improved the pregnancy rate, suggesting that oleuropein may be further explored as a non-hormonal
option for human endometriosis treatment. Over the next years, NIH will continue to support research
to treat endometriosis, including exploratory research initiatives aimed at better understanding chronic
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conditions that have been understudied among women and/or that disproportionately affect
populations of women. 337,338

13. The number of maternal deaths per year in the U.S. will be significantly decreased,
particularly among Black and American Indian or Alaska Native women, by implementing results
of research studies focusing on links between social determinants and biological risk factors.
Compared to other high-income countries, the U.S. has a high rate of maternal deaths, with more than
1,200 such deaths occurring in CY21. Tens of thousands more Americans each year experience severe
pregnancy-related complications, which can raise the risk of future health concerns, including high blood
pressure, diabetes, and mental health conditions. There are stark disparities in maternal health
outcomes by racial and ethnic group, age, education, socioeconomic status, and geographic region.
According to the American College of Obstetricians and Gynecologists (ACOG), to optimize the health of
women and infants, postpartum care should become an ongoing process of engagement with services
and support tailored to an individual’s needs, rather than a single encounter.3° |dentifying and
implementing strategies to reduce maternal mortality has the potential to save over a thousand lives
every year, reduce the number of mothers who experience severe pregnancy complications, and
significantly reduce health care costs.

As prioritized in the NIH-Wide Strategic Plan, NIH has been strengthening and expanding its support for
maternal health research. In FY23, NIH hosted a workshop, which brought together members of an
independent panel to review the scientific evidence on postpartum risks and interventions and provide
recommendations for optimizing postpartum health.3*° The two resulting reports have received public
input and are being revised for publication. In addition, a commentary on the topic is in preparation.3#
Recommendations from this panel align with those from ACOG and recommend a focused research
program to decrease maternal mortality rates, combined with synergistic action between health care
systems, communities, and policymakers.

Also in FY23, NIH awarded $24 million in first-year funding to establish the Maternal Health Research
Centers of Excellence.?*? Part of the Implementing a Maternal health and PRegnancy Outcomes Vision
for Everyone (IMPROVE) initiative, the Centers will develop and evaluate innovative approaches to
reduce pregnancy-related complications and deaths and promote maternal health equity.3** Together,
these Centers will support research to address the biological, behavioral, environmental, sociocultural,
and structural factors that affect pregnancy-related complications and deaths. Through collaborations
with community partners and other organizations, the Centers will generate critical scientific evidence
to help guide clinical care and reduce health disparities during and after pregnancy. Leveraging a range
of activities, NIH will continue working to reduce maternal morbidity and mortality and ensure that the
specific priorities of diverse and disproportionately affected populations are addressed.

14. Following PRGLAC Task Force findings that almost no data exist on medications in pregnant
and lactating women, label changes will be facilitated by results of clinical trials for at least three
therapeutics specific to (1) pregnant women and lactating women and (2) children.

While more than 90% of people take at least one medication during pregnancy and lactation, less than
10% of medications have enough information to determine their safety during pregnancy.3*
Additionally, nearly two-thirds of medicines on the market are not approved for use in children,
although physicians frequently prescribe these drugs “off label” for pediatric use. Many barriers have
prevented pregnant people, lactating people, and children from being included in clinical research,
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which has limited the availability of data to support the safety and appropriate dosing of therapeutics
used during pregnancy and lactation and in pediatric care. To respond to this public health need, the 21
Century Cures Act (P.L. 114-255) established the Task Force on Research Specific to Pregnant Women
and Lactating Women (PRGLAC) to advise the HHS Secretary regarding gaps in knowledge and research
on safe and effective therapies for pregnant women and lactating women.3*3% From FY21-FY25, in
alignment with the NIH-Wide Strategic Plan and PRGLAC’s charge, NIH has prioritized efforts to ensure
that pregnant people, lactating people, and children are appropriately included in research and clinical
trials to inform approvals and label changes for therapeutics.

From FY21-FY23, NIH support of maternal and pediatric therapeutics research included capacity
building efforts, such as the development of a research hub to conduct and foster therapeutics-focused
research in obstetrics, lactation, and pediatrics while enhancing inclusion of people with disabilities; and
clinical research to support the development of new treatments for people suffering from postpartum
depression, and to improve the safety and efficacy of medicines for children.3”3*¢ |n FY22, NIH gathered
nominations for the Best Pharmaceuticals for Children Act (BPCA)(P.L. 107-109) Program’s annual
priority list of pediatric therapeutic needs.3*%**° NIH works closely with the FDA and scientific experts in
pediatrics to identify off-patent drugs in need of further study in pediatric populations and sponsor
clinical studies of prioritized drugs; any proposed label changes resulting from the research are reviewed
and approved by the FDA. In FY22 and FY23, NIH BPCA research led to four label changes for diazepam,
clindamycin, rifampin, and levetiracetam to improve the dosage, safety, and/or efficacy information of
these therapeutics in children.>®7.8351,352,353.35 Three gdditional studies are currently pending final
review, and clinical studies are under way to study anesthetics, pain medicines, and antipsychotics in
children. A large-scale effort is also in progress to study commonly used prescription medicines in
lactating people and breastfed infants.

NIH will continue supporting research to improve our knowledge on the safe use of specific therapeutics
in children, pregnant people, and lactating people. A second iteration of PRGLAC will meet in FY24 to
build off the first iteration’s progress and report back to the HHS Secretary.

15. NIH-wide research will lead to new implementation strategies for pre-exposure prophylaxis
that will significantly reduce the number of new HIV infections and to new long-acting therapies
to improve viral load suppression among people with HIV to levels that prevent transmission.
Antiretroviral therapy (ART)—a medication regimen for HIV—benefits both people living with HIV and
those who are at high-risk for acquiring HIV, as it suppresses viral load to undetectable levels, preventing
transmission of the virus to others, and slows progression of the disease, resulting in a near normal life
expectancy. When ART is administered before exposure to HIV it is known as pre-exposure prophylaxis
(PrEP), because it can protect individuals from acquiring HIV. As lifechanging as ART and PrEP are,
further research is needed to address barriers impeding the adoption of these therapies across diverse
communities and health care systems. From FY21-FY25, NIH will continue to support implementation

5> Diazepam is prescribed to treat life-threatening seizures.

6 Clindamycin is prescribed to treat various infections in children, including lower respiratory tract infections, intra-
abdominal infections, sepsis (infection in the blood), and bone and joint infections.

7 Rifampin is used to treat tuberculosis.

8 Levetiracetam is used to treat seizures.
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research into alternative strategies for ART and PrEP, and research to develop new long-acting therapies
to offer people with HIV more options to achieve viral suppression.

Decades of basic and clinical research sponsored by NIH have revolutionized strategies to treat and
prevent transmission of HIV. From FY21-FY23, NIH continued to build upon those strategies by testing
new ways to deliver medicine that could improve uptake in different populations. In FY21 and FY22, NIH
published funding opportunities to develop multipurpose prevention technologies that would combine
PrEP with other therapies to prevent other sexually transmitted infections and pregnancy.3>>3% |n FY22,
the FDA approved an injectable long-acting ART that an NIH HIV Prevention Trials Network study
showed could be administered every few months, providing a more practical option than daily
pills.®*”:358 |n addition, NIH supports efforts to evaluate interventions to prevent and treat HIV in infants,
children, adolescents, and pregnant and postpartum people through clinical trials networks like the
International Maternal Pediatric Adolescent AIDS Clinical Trials Network, Adolescent Medicine Trials
Network for HIV/AIDS Interventions, and Microbicide Trials Network.3%%360:361 |n FY23, interim results
from two NIH-supported clinical studies suggested that a vaginal ring that slowly releases an HIV
medicine was safe for pregnant and lactating people, and another NIH-supported study suggested that
an antibody therapy may be a promising alternative for children with HIV to maintain viral

suppression, 362,363,364

Over the next 2.5 years, more progress is expected toward new implementation strategies for treating
and preventing HIV in various community settings. For example, pharmacists and pharmacies have
demonstrated exceptional reach and impact in the delivery of COVID-19 and influenza vaccines in recent
years. NIH plans to support research to deliver HIV testing, prevention, and care services through
pharmacists and pharmacies, and support training for pharmacies to effectively deliver HIV services to
the communities they serve.3%> Recently, NIH expanded the Prevention And Treatment through a
Comprehensive Care Continuum for HIV-affected Adolescents in Resource Constrained Settings
(PATC3H) consortium to include an Implementation Science Network, which seeks to expand the reach
of PATC3H to new geographic settings and adolescent populations.3¢® Finally, in FY23, NIH launched the
HIV and Women Signature Program to prioritize support for implementation research to increase PrEP
access and uptake for affected communities of women.3®” Taken together, there are many promising
new implementation strategies for PrEP in the pipeline that aim to reduce new infections and ease the
burden on those taking the therapy.

16. At least one candidate universal influenza vaccine against groups 1 and 2 with 75% efficacy
will be submitted to the FDA for consideration.

Each year in the U.S., seasonal influenza, or flu, makes millions of people sick and causes thousands of
hospitalizations and flu-related deaths. From decades of NIH-supported research, scientists know that
some types of flu have the potential to be dangerous and have been responsible for global outbreaks. A
key focus of NIH-supported influenza research is developing a universal flu vaccine—one that could
protect against multiple types of flu and eliminate the need for an annual seasonal flu vaccine. Thus, the
NIH-Wide Strategic Plan has prioritized developing at least one candidate universal influenza vaccine
that is at least 75% effective against symptomatic infection. Accomplishing this would provide the
American people with a broadly protective vaccine that provides more effective and longer lasting
influenza immunity, thereby reducing the risk of an influenza pandemic and eliminating the need for
annual flu vaccines.
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From FY21-FY23, NIH supported research and research infrastructure—such as the Vaccine Research
Center (VRC) and the Collaborative Influenza Vaccine Innovation Centers (CIVICs)—to develop vaccines
against newly emerging influenza viruses, improve seasonal flu vaccines, and create a universal flu
vaccine.3%%3% |nfluenza vaccines train the immune system to recognize and respond to hemagglutinin
(HA), a protein on the surface of the influenza virus. From FY21-FY23, NIH supported animal studies and
clinical trials to develop and test experimental flu vaccines that recognize and target the HA protein
from multiple flu virus strains—one experimental vaccine even targets all 20 known flu virus types—an
approach that could be broadly protective.3’%372372 While one portion of the HA protein, known as the
head, tends to change as the flu virus spreads and evolves, a more stable portion, known as the stem,
evolves very slowly and is very similar across many different types of the flu virus. Currently available flu
vaccines target the HA head, so NIH-supported researchers hypothesized that designing vaccines to
target the HA stem may induce longer term immunity against a broad range of flu viruses. In FY23, a
Phase 1 clinical trial showed that an experimental influenza vaccine targeting the HA stem region was
safe, well tolerated, and induced broad antibody responses.3”3374375 A version of this vaccine developed
using mRNA is currently being evaluated in a Phase 1 clinical trial.3®

Another approach to vaccine design being tested involves using whole virus rather than specific viral
proteins to train the immune system. In FY22, NIH-supported researchers evaluated a whole-virus
influenza vaccine that uses four types of inactivated influenza virus in a Phase 1 clinical trial to
determine its safety and effectiveness when given as an injection or a nasal spray, and a Phase 2 clinical
trial is now in the planning stage.3’’:378

Over the next 2.5 years, NIH will continue to support research to develop new experimental influenza
vaccines and rigorously test and validate the vaccine candidates already in clinical trials, with the goal to
submit at least one to the FDA for consideration. For example, another clinical trial is planned for FY25
that will test a vaccine candidate designed by NIH researchers that targets the stem protein of multiple
influenza viruses. By developing and testing a variety of different platforms for a universal flu vaccine,
researchers are more likely to find one that is both safe and provides strong and broad immunity against
a variety of types of influenza, including both seasonal and pandemic influenza viruses.

17. NIH-supported researchers will develop a universal coronavirus vaccine.

Over the last 20 years, outbreaks caused by several coronaviruses—severe acute respiratory syndrome
coronavirus 1 (SARS-CoV-1), Middle Eastern respiratory syndrome coronavirus (MERS-CoV), and most
recently, severe acute respiratory syndrome coronavirus 2 (SARS-CoV-2)—highlighted the need for
vaccines that are effective against multiple types of coronaviruses and their variants. To this end, NIH
scientists outlined the features of an ideal universal coronavirus vaccine that would provide durable
protection from most or all coronaviruses for individuals of all ages and communities at large. To
achieve this goal, fundamental questions about the nature of coronavirus protective immunity must be
addressed, including what vaccine approaches best elicit rapid immune responses, such as antibodies,
and lasting immune memory responses that could defend against newly emergent coronaviruses.3”®
From FY21-FY25, NIH continues to leverage research infrastructure established to combat COVID-19
(the disease caused by SARS-CoV-2)—such as the Accelerating COVID-19 Therapeutic Interventions and
Vaccines (ACTIV) public-private partnership—and launch new large-scale research efforts to develop a

universal coronavirus vaccine.
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In FY21, NIH launched the Serological Sciences Network (SeroNet) to quickly increase the nation’s
antibody testing capacity and to understand the immune response to SARS-CoV-2 and COVID-19.38 Also
in FY21, NIH launched the ACTIV Tracking Resistance and Coronavirus Evolution (TRACE) initiative to
identify emerging variants of SARS-CoV-2.38 From FY21-FY23, researchers continued to advance these
efforts, monitoring new viral variants and studying how the immune response to infections and
vaccinations differs to learn how to design vaccines to better protect the body against future infection.
For example, NIH released a funding opportunity to encourage researchers to explore multiple
approaches to vaccine design, such as mRNA or DNA vaccines, to develop candidate universal
coronavirus vaccines and determine which approaches are the best at limiting infection and
transmission.®¥? Because current COVID-19 vaccines are targeted to the virus’s spike protein—which can
change with mutations—antibodies resulting from vaccinations that target the spike protein may
provide less immune protection against variants. Thus, researchers are looking at the virus’s
nucleocapsid protein—which is present on all coronaviruses and rarely mutates—as an option for future
universal coronavirus vaccines to target.3®3 In FY24, NIH plans to leverage existing research
infrastructure and network sites to evaluate up to 10 next-generation COVID-19 vaccines in clinical trials
as part of Project NextGen in order to accelerate and streamline the development of the next
generation of vaccines and treatments for COVID-19.38*

Over the next 2.5 years, these research activities, and the resulting body of knowledge on coronaviruses
and vaccine design will contribute to the development of a universal coronavirus vaccine, which will be
an important tool in preventing future pandemics. This will be of utmost importance as a growing body
of scientific evidence strongly suggests that novel coronaviruses will continue to infect animals and
potentially emerge to pose a pandemic threat to humans.

18. By actively engaging with underserved populations to reduce disparities for COVID-19,
researchers will prevent and curb the spread of COVID-19 and save lives.

The COVID-19 pandemic highlighted the magnitude of disparities in health and health care across the
U.S. among populations experiencing long-standing health inequities, including individuals from racial
and ethnic minority groups and those living in underserved rural areas. For example, individuals from
racial and ethnic minority populations consistently experienced higher rates of infection, hospital stays,
and death caused by COVID-19 compared to White individuals. Factors such as housing, racism,
discrimination, and living and working conditions exacerbated this impact, deepening these
communities’ mistrust in science and medicine, and underscoring how the spread of inaccurate
information can hamper the effectiveness of population-level efforts to address public health
emergencies. To reduce and redress the adverse effects of COVID-19 on underserved communities, as
prioritized by the NIH-Wide Strategic Plan, NIH has actively engaged with underserved communities to
ensure: 1) equitable access to and utilization of evidence-based health information; 2) enhanced
understanding of COVID-19; 3) increased efforts to build community trust in science and medicine; and
4) increased COVID-19 testing and vaccination.

In late FY20 and FY21, NIH established two key initiatives—the NIH Community Engagement Alliance
(CEAL) Against COVID-19 Disparities and the Rapid Acceleration of Diagnostics—Underserved Populations
(RADXx®-UP)—to coordinate agency-wide involvement in community engagement activities to promote
trust in science, address misinformation, advance health communication, and promote COVID-19 testing
and vaccination.3>38 As of FY23, 21 CEAL research teams are working across 21 states, the District of
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Columbia (D.C.), and Puerto Rico to collaborate with more than a thousand organizations including
hundreds of community partners. CEAL research teams have held more than 6,800 events reaching over
780,000 participants, including vaccination events at which over 640,000 people received the COVID-19
vaccine and over 3,000 people signed up to participate in COVID-19-related clinical trials.3®” As of FY23,
RADx®-UP is a consortium of 137 research projects across 50 states, 5 territories, and D.C., studying
approaches and interventions to increase COVID-19 testing. RADx®-UP also collaborates with
community partners, which led to the administration of more than 471,000 COVID-19 tests, 167
published articles, 210 community-engagement resources, and 86 projects sharing research data.3®® A
RADx®-UP project, Say Yes! COVID Test, distributed more than four million free, rapid, at-home COVID-
19 tests in CY21.%8° Another RADx®-UP project, the Safe Return to School Diagnostic Testing Initiative,
showed that the COVID-19 testing program increased testing uptake by 34% and decreased missed days
of school by 1.5 fewer days.3%

From FY21-FY23, NIH established relationships with numerous communities through initiatives like CEAL
and RADx®-UP to reduce health disparities from COVID-19 in underserved communities. Over the next
2.5 years, NIH will continue efforts to strengthen these community relationships to build trust in science
and medicine. In addition, analyses of CEAL and RADx®-UP data will provide insights into how active
engagement with underserved populations affected rates of COVID-19 diagnosis, treatment, and
prevention, 391392

19. Artificial intelligence will reveal molecular signatures associated with the return to health
after an acute illness (e.g., COVID-19).

Using artificial intelligence (Al) to identify biomarkers—biological markers that can be measured and
used as indicators of health and disease—will enable scientists to better understand what causes some
patients to return to health after an acute iliness (one that lasts for a short time) and what causes other
patients to progress to a chronic illness (one that is long lasting). This information in turn will enable
clinicians to predict which patients will return to health or progress to chronic illness and identify better
treatments for them. Many biomarkers come from simple measurements made during a routine doctor
visit, like blood pressure or body weight, while other biomarkers are based on laboratory tests of blood,
urine, or tissues. Some capture changes at the molecular and cellular level by looking at genes or
proteins. By collecting information on multiple types of biomarkers and training Al to recognize patterns
in this information, researchers will be able to generate standardized signatures down to the molecular
level that illustrate what is going on during health and disease.

From FY21-FY23, NIH supported the development of Al models to identify risk factors for acute and
chronic illnesses and provided data resources to help researchers conduct these types of studies. The
NIH Researching COVID to Enhance Recovery (RECOVER) Initiative has significantly advanced our
understanding of post-acute sequelae of SARS-CoV-2 infection (PASC) or Long COVID—the chronic
illness associated with COVID-19—yielding valuable insights into its symptoms and impact across various
demographic groups.®** In FY22, using data from the National COVID Cohort Collaborative (N3C),
RECOVER researchers developed and validated an Al model to identify patients who may have Long
COVID.39%3%53% sing the same Al model, RECOVER researchers identified molecular signatures
associated with COVID-19 reinfection and the development of Long COVID.3% Additionally, in FY23, NIH-
supported researchers developed methods to predict COVID-19 status (positive or negative) and
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severity using molecular signatures found in saliva, providing new clues to the development of this
illness. 398

Challenges remain in developing Al models that can identify molecular signatures associated with the
return to health after an acute illness. Currently, molecular data is available only for select cohorts from
clinical trials or postmortem studies. These data are not collected as part of routine care, and long-term
molecular data from the same patient over time is rare. Furthermore, developing Al models that
perform equitably across multiple populations requires training and testing across diverse datasets,
including an understanding for when separate models are appropriate, such as in adult and pediatric
studies.

Over the next 2.5 years, NIH expects to enhance the quality and diversity of data fueling research that
uses Al. This includes increased efforts in establishing standard methods and common vocabularies for
Al to use to generate reliable and accurate predictions. By FY26, the NIH A/l of Us Research Program
expects to recruit one million diverse participants to generate the most diverse health database in the
world, including genomic and other data types collected over time to add to the pool of molecular data
that can be used to train and validate Al models.3%4% Finally, N3C has been a landmark development in
connecting clinical data from participants across studies and programs; it will be imperative that NIH
continues to expand the scope of patient data while maintaining patient privacy.*!

20. Biomarkers will guide the choice of the most effective therapy for each individual rheumatoid
arthritis patient.

Rheumatoid arthritis (RA) is a chronic (long lasting) autoimmune disease that mostly affects joints. RA
occurs when the immune system, which normally helps protect the body from infection and disease,
attacks its own tissues. The disease causes pain, swelling, stiffness, and loss of function in joints. Studies
show that a combination of factors—including genes, environment, and sex hormones—may lead to the
disease. RA affects people differently, and each patient responds to treatment differently. If it is not
treated or the treatments are not working, RA can worsen and affect more joints. Thus, it is essential to
develop biomarkers—biological markers that can be measured and used as indicators of health and
disease—to identify the most effective therapy for each individual RA patient. Further research into the
mechanisms underlying RA will lead to the discovery and use of biomarkers in guiding individualized
treatment plans, as prioritized in the NIH-Wide Strategic Plan.

Launched in FY14, the Accelerating Medicines Partnership® (AMP®) program is a public-private
partnership between NIH, FDA, multiple biopharmaceutical and life science companies, non-profit, and
other organizations to transform the current model for developing new diagnostics and treatments.*%
The AMP® Rheumatoid Arthritis and Systemic Lupus Erythematosus (AMP® RA/SLE) program has been
working to uncover the biological pathways underlying RA.%% In FY22, building on the success of AMP®
RA/SLE, the AMP® Autoimmune and Immune-Mediated Diseases (AMP® AIM) program launched to
focus on understanding how interactions among cells and pathways contribute to RA.** In FY24, AMP®
RA/SLE-supported researchers analyzed and developed a profile of all the cells found in inflamed joint
tissue in RA patients.*%® Further analysis of these cellular profiles has enabled researchers to identify
subtypes (groups) of RA patients, which could inform better targeted treatments for RA.

In FY23, NIH-supported researchers also explored approaches to develop biomarkers for RA and other
rheumatic (inflammatory) diseases. For example, NIH-supported researchers analyzed blood samples
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from patients with elderly-onset RA and found differences that could be used to establish a blood
biomarker profile to distinguish RA from another rheumatic disease called polymyalgia rheumatica.
another study, NIH-supported researchers used blood protein signatures to stratify Native American
patients with rheumatic diseases into distinct immune subtypes, which may facilitate earlier diagnoses
and guide more personalized treatments.*?” Finally, an NIH-supported clinical trial was completed that
used medical imaging to detect changes in inflammation in RA that lead to cardiovascular disease, a
condition that commonly occurs in people with RA.*%%4% This approach is expected to help guide
treatment for patients with RA and co-occurring conditions, and results are expected to be published in
the next few years. In the coming years, research through AMP® and other NIH programs will continue
to stratify RA patients into specific subtypes, enabling physicians to provide more individualized
treatments based on these subtypes.

406 In

21. NIH-supported research will lead to the development of a clinically actionable biomarker for
precision psychiatry, using neuroimaging and/or additional physiological and psychological
biomarkers.

Practicing precision medicine involves using data about a patient to make precise treatment
recommendations that apply to that patient’s particular circumstance. For some illnesses—like some
forms of cancer—precision medicine is already used in practice. For psychiatry and mental illness,
precision medicine is still an aspirational goal. Researchers and health providers have several tools to
collect information about how the brain is working, such as magnetic resonance imaging (MRI),
electroencephalography (EEG), and behavioral tests, but it has been difficult to figure out how to use
this information to develop reliable biomarkers—biological markers that can be measured and used as
indicators of health and disease—that can answer clinically relevant questions. Such biomarkers could
improve the ability to predict the likelihood that someone may develop a psychiatric disorder or
respond to potential treatments and may reveal novel targets for therapeutics. From FY21-23, NIH
supported research to develop biomarkers that could be used in clinical practice to inform treatment
decisions for individuals with mental illnesses.

Launched in FY14, the Accelerating Medicines Partnership® (AMP®) program is a public-private
partnership between NIH, FDA, multiple biopharmaceutical and life science companies, non-profit, and
other organizations to transform the current model for developing new diagnostics and treatments.** In
late FY20, NIH launched the AMP® Schizophrenia (AMP® SCZ) program to address the critical need for
more effective treatments for people with schizophrenia, or those who are at high risk for the disorder.
Over the past 2.5 years, AMP® SCZ-supported researchers across three research projects have worked to
identify biomarkers that can help predict the likelihood that a person will develop schizophrenia, inform
how well treatments work for different groups of people, and lead to the development of new

treatments to reduce or even stop symptoms as early as possible.*!!

In FY23, NIH launched the Individually Measured Phenotypes to Advance Computational Translation in
Mental Health (IMPACT-MH) initiative to advance research on precision psychiatry.**? The initiative
supports research that uses behavioral measures and computational methods to define novel clinical
signatures, such as biomarkers, that can be used to inform disease prediction, diagnosis, and treatment
decisions in mental disorders.*'>** For example, there are many different options for treating people
with depression, including psychotherapy, brain stimulation therapies, and several kinds of
antidepressant medications. But not all treatments work for all people and selecting the most effective
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treatment for a person often requires some trial and error, which means some people with depression
could wait weeks or months before symptoms improve. Through this initiative, NIH is supporting clinical
trials and other research to develop and validate accurate, fast, easy-to-use, and widely accessible
biomarkers and tools that can inform treatment selection by predicting treatment response at the
individual level.**® In FY23, NIH-supported researchers also leveraged existing biomarkers to guide
delivery of brain stimulation therapy for people with treatment-resistant depression.*®

Starting in FY23, NIH supports research to identify and develop tracers (compounds used to label
specific molecules or structures) that can be used to better study the structure and function of the brain
and identify biomarkers for mental illness, with the potential to predict and monitor symptoms, and
offer patients treatment options that are tailored to meet their individual needs.*!”-418

22. Comprehensive atlases of cell types in the mouse and human brain will provide a deeper
understanding of the circuits underlying behavior and a foundation for understanding the
circuits affected in complex human brain disorders, including depression.

The human brain, with its nearly 100 billion neurons and trillions of connections, is arguably the most
complex organ in the known universe. A critical step toward unraveling this complexity is to catalogue
how many and what types of cells make up the brain in comprehensive cell atlases, which can be
thought of as maps of the brain. Launched in FY13, the NIH Brain Research Through Advancing
Innovative Neurotechnologies® Initiative, or the BRAIN Initiative®, aims to produce a dynamic picture of
the brain that shows how individual cells and complex neural circuits interact in both time and space.**®
From FY21-FY23, NIH supported large-scale research programs to transform neuroscience research,
helping researchers to better understand the complex workings of the human brain in health and
disease.*?°

In FY18, NIH established the BRAIN Initiative Cell Census Network (BICCN) to generate 3D brain cell
atlases integrating molecular, anatomical, and functional data for cell types in mouse, human, and
nonhuman primate brains.*?! In FY22, NIH-supported researchers as part of BICCN published a landmark
series of 27 scientific papers with data from genetic analysis of 450,000 cells from a specific region of
the brain—the motor cortex—in mice, nonhuman primates, and humans.*?>?3 Building on this work, in
FY24, BICCN researchers published another compendium of 24 scientific papers mapping the genetic,
cellular, and structural makeup of the human brain and the nonhuman primate brain.****?> The data
collected through this effort are available to researchers through the BICCN Data Inventory.** This
information is already enabling significant advances in understanding the locations and functions of
brain cell types, the differences and similarities among species, and the accuracy of the technologies
used to acquire the data. Importantly, these resources are now being used to identify the human brain
cell types affected in Alzheimer’s disease and Parkinson’s disease, enabling researchers to better
understand the mechanisms of disease progression, which will be essential for devising strategies for
cures and prevention.

In FY22, NIH launched the BRAIN Initiative Cell Atlas Network (BICAN), the Armamentarium for Precision
Brain Cell Access, and the BRAIN Initiative Connectivity Across Scales (BRAIN CONNECTS) programs to
transform our understanding of brain cells and their connections, and the precise tools needed to access
them.%*7:428 N|H-supported researchers, as part of BICAN, are working to generate an atlas of cell types
in the human brain across the lifespan, which will detail the vast array of cells in the human brain and
map cell interactions that underlie a wide range of brain disorders. NIH-supported researchers, as part
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of the Armamentarium (toolkit) project, are leveraging these brain cell atlases to develop new
approaches to target specific brain cells and circuits, laying a foundation for future precision gene
therapies. Finally, NIH-supported researchers in the BRAIN CONNECTS program are working to generate
wiring diagrams of how the different brain cells connect to form circuits that affect behavior and can
cause brain disorders.

Together, over the next 2.5 years, these transformative projects will provide researchers with a deeper
understanding of the circuits underlying behavior and a foundation for understanding the circuits
affected in complex human brain disorders, such as depression, substance use disorders, dementia, and
schizophrenia.

23. Invasive and noninvasive human brain recording and stimulation technologies will enable
new paradigms for interventions in movement disorders and neuropsychiatric diseases, as well
as the development of brain-machine interfaces for sensory and motor neural prostheses.
Disorders of the brain and nervous system, such as Parkinson’s disease, and mental illnesses, such as
depression, are taking a major toll on communities. In many cases, current treatments are ineffective,
underscoring the need for new approaches and interventions.**® The NIH Brain Research Through
Advancing Innovative Neurotechnologies® Initiative, or the BRAIN Initiative®, funds the development of
technologies to record and stimulate the human brain to grow our understanding of the connections in
the brain and enable new approaches for interventions in movement disorders and neuropsychiatric
diseases, in alignment with the NIH-Wide Strategic Plan.**® From FY21-FY23, these efforts have led to
new adaptations of existing therapies like deep brain stimulation (DBS) and breakthroughs in
experimental therapies like brain-machine interfaces.

DBS involves surgically implanting a small device into a patient’s brain, similar to how a pacemaker is
implanted in the heart, to send targeted electrical impulses to a specific region. For decades, DBS has
been used to alleviate the symptoms of Parkinson’s disease with great success, because the disease site
of Parkinson’s disease is known and consistent across patients. Other brain disorders and mental
illnesses often have disease sites and mechanisms that vary from person-to-person, so locating the right
brain region for placement of DBS is critical. In FY21 and FY22, NIH-supported researchers used DBS as a
therapy for patients with treatment-resistant opioid use disorder, obsessive compulsive disorder, and
treatment-resistant depression, showing promising results.*31432433 |n FY23, NIH-supported researchers
conducted a first-in-human test of DBS in the cerebellum of patients after stroke, with early results
indicating that DBS may help recovery of upper limb function.*

Through crosscutting, collaborative approaches, NIH has fueled the development of brain-machine
interfaces to improve the lives of patients by restoring sensory and motor functions. In FY21, NIH-
supported researchers successfully implanted a device into a patient’s brain, and recorded brain activity
from it, allowing a paralyzed, non-verbal, brainstem stroke survivor to communicate through a
computer speech synthesizer.*® This study marks the first-time that brain activity has been successfully
decoded to form complete sentences. Also in FY21, NIH-supported researchers advanced development
of a prosthetic limb that provides sensory feedback to the nervous system, allowing patients to sense
the movement of the prosthetic and improve their motor control.**® In FY23, NIH-supported researchers
successfully used electrical stimulation of the spinal cord to restore arm and hand mobility in two stroke
patients, enabling them to perform activities such as using a fork to eat a meal.**”
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Together these advances reflect a revolution in how researchers understand the human brain and its
complexities. Armed with the right data and tools, NIH-supported researchers are developing innovative
neurotechnologies that seemed like science-fiction just a decade ago.

24. Preventive approaches targeting vascular risk factors will reduce the risk for dementia and
promote healthy brain aging.

Dementia is the loss of cognitive functioning—thinking, remembering, and reasoning—and behavioral
abilities to an extent that it interferes with daily life and activities. Most individuals with dementia
experience vascular (blood vessel) damage in the brain that seems to make the disease and its
symptoms worse. In FY19, a landmark NIH-supported clinical trial, Systolic Blood Pressure Intervention
Trial (SPRINT) Memory and Cognition in Decreased Hypertension (SPRINT-MIND), showed that lowering
blood pressure to 120/80 mmHg decreased participants’ risk for mild cognitive impairment by
approximately 20%, and lessened vascular damage in the brain.**®%3° Moreover, uncontrolled blood
pressure appears to play a major role in driving substantial racial and ethnic disparities in dementia
prevalence. Fortunately, there are effective strategies to maintain or improve vascular health—including
healthy diet, physical exercise, and hypertension medications.

From FY21-FY23, NIH supported research to identify individuals who may benefit most from preventive
approaches targeting vascular risk factors, and to test implementation of different approaches, including
those tailored to different populations. In FY21, NIH-supported researchers explored how a specific type
of vascular-related damage in the brain contributes to cognitive impairment and dementia, and whether
magnetic resonance imaging (MRI) can effectively identify individuals at higher risk for dementia.** In
FY22, NIH-supported researchers reported that a telephone-based lifestyle intervention focused on the
Dietary Approaches to Stop Hypertension (DASH) diet helped Black participants achieve better blood
pressure control compared with usual care.?*! In FY23, an NIH-supported study showed that reductions
in U.S. dementia prevalence over the last 25 years were linked to improved markers of brain vascular
health, specifically reduced athero- and arteriosclerosis (plaque buildup) in the brain.**? In addition, in
FY23, NIH-supported research established the role of social determinants of health (SDOH) in
determining risk for uncontrolled blood pressure, stroke, and poor cognitive outcomes.*** Finally, NIH-
supported researchers focused on identifying intervention strategies to inform the design of future
studies testing interventions to target vascular risk factors in dementia in health disparity populations.***

NIH also supports public health campaigns to communicate the importance of vascular risk factor
control for heart and brain health. From FY21-FY23, NIH developed new educational materials for the
NIH Mind Your Risks® campaign, which raises awareness about the importance of controlling blood
pressure among adult Black men ages 28 to 45; and The Heart Truth®, which raises awareness about
heart disease and provides educational resources tailored to key audiences, including Asian American
and Pacific Islander people, American Indian and Alaska Native people, African American people,
Hispanic and Latino people, women, and pregnant people.44>446:447

Over the next 2.5 years, NIH expects to launch additional interventional trials to reduce vascular risk and
mediate SDOH that contribute to dementia outcomes. With help from federal, non-federal, and
community partners, NIH expects to increase the uptake of public health messaging and encourage
more individuals to take steps to lower their risk of age-related cognitive impairment and dementia.
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25. At least one promising lifestyle intervention to prevent Alzheimer’s disease and related
dementias will be rigorously demonstrated in the next 5 years.

Over six million Americans are currently living with Alzheimer’s disease, and these numbers are
expected to grow rapidly as members of the Baby Boomer generation reach older age. Alzheimer’s
disease is the most common cause of dementia among older adults, and it is a brain disorder that slowly
destroys memory and thinking skills, and eventually, the ability to carry out the simplest tasks.
Prevention or delay of onset of Alzheimer’s disease and Alzheimer’s disease-related dementias
(AD/ADRD) remains a major priority for the scientific and medical communities. One NIH-supported
research team estimated that delaying the onset of Alzheimer’s disease for even five years would result
in 41% lower prevalence and 40% lower cost of care for Alzheimer’s disease in CY50.*® With these
estimates in mind, the N/IH-Wide Strategic Plan prioritized supporting research to identify promising
lifestyle interventions that may delay or prevent onset of AD/ADRD.

Many of the prevention and treatment studies in progress for AD/ADRD do not involve drug candidates
that interfere with disease pathways. Instead, NIH-supported researchers are exploring lifestyle and
behavioral interventions—such as eating a nutritious diet, physical activity, social engagement, and
mentally stimulating activities—to help reduce the risk of cognitive decline and prevent or delay
AD/ADRD. For example, in FY20, an NIH-supported study of more than 3000 research participants over
age 65, showed that participants who adhered to four or five specific healthy behaviors—not smoking,
light-to-moderate alcohol consumption, a high-quality diet, regular cognitive activities, and at least 150
minutes per week of moderate- to vigorous-intensity physical activity—had a 60% lower risk of
Alzheimer’s disease.**

Building on those results, recent clinical trials in FY23 have tested specific diets as a promising lifestyle
intervention to prevent AD/ADRD. In FY23, an NIH-supported study of more than 2,200 participants
showed that daily multivitamin and mineral supplementation for 3 years improved global cognition,
episodic memory, and executive function in older adults.**° Additionally, in FY23, the Mediterranean-
DASH (Dietary Approaches to Stop Hypertension) Intervention for Neurodegenerative Delay (MIND) diet
and the Mediterranean diet—both of which rely heavily on vegetables (particularly green leafy
vegetables), berries, beans and other legumes, and fish; include olive oil and whole grains; and limit red
meat—were shown to reduce signs of Alzheimer’s disease pathology in the brain.**! However, in a
separate study of cognitively unimpaired, overweight individuals with a family history of dementia,
changes in cognition and brain biomarkers did not differ significantly over three years between
participants who followed the MIND diet and those who followed a control diet with mild caloric
restriction.**? Further research is needed to confirm the findings from these studies in more diverse
cohorts of participants and to identify the mechanisms underlying the findings. Moving forward, NIH will
continue to support new and ongoing clinical trials of promising lifestyle interventions to prevent
AD/ADRD and will develop and test approaches to support sustained engagement in corresponding
long-term lifestyle changes.*

26. The role of cellular senescence in aging and disease will be clarified and translated into
interventions to improve health.

One cell dividing into two is a hallmark of development in living beings. However, as living beings age
the tissues in a body accumulate a small number of cells that no longer divide. These cells are called
senescent cells, and they play important roles in health and disease across the lifespan. Under certain
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circumstances, such as aging, senescent cells accumulate and release a collection of molecules that can
cause damage to nearby tissue. Under other conditions, such as cancer or wound healing, senescent
cells can protect health by preventing tumor growth or releasing molecules that promote the growth of
new tissue. Biomedical researchers still have many unanswered questions about how, when, why, and
where senescent cells form, because their rarity and diversity make them difficult to identify and
characterize in the body. Despite this challenge, cellular senescence is an attractive target for new
therapeutics, with some already in development. From FY21-FY23, NIH supported research to
understand the role of cellular senescence in aging and disease and develop interventions and therapies
to delay or reverse the effects of senescent cells.

In FY21, NIH launched the NIH Common Fund Cellular Senescence Network (SenNet) program to identify
and characterize the differences in senescent cells across the body, across various states of human
health, and across the lifespan.** NIH-supported researchers, as part of SenNet, will develop innovative
tools and technologies that leverage previous advances in single cell analysis to identify and characterize
these rare cells. From FY21-FY23, seven NIH-supported tissue chip projects—small devices that mimic
human organs and tissues by supporting the growth and function of living cells—were sent to the
International Space Station U.S. National Laboratory (ISS National Lab) as a part of the Tissue Chips in
Space program.®® This program is a partnership between NIH and the ISS National Lab to study
physiological changes that happen to the body while in space, which resemble those changes observed
during aging, such as impaired tissue healing, altered immune function, loss of muscle strength and
mass, and loss of cardiovascular and neurological capacity—all areas that may be impacted by cellular
senescence.*®

In FY22 and FY23, NIH-supported researchers uncovered new and valuable insights into how senescent
cells affect diseases of aging, such as Alzheimer’s disease, cardiovascular disease, age-related bone loss
and skeletal fragility, and aging diabetic kidney disease.**’ For example, in FY22, NIH-supported
researchers showed in a pilot study that senolytic therapy—a therapy that selectively induces the
removal of senescent cells—may reduce the brain pathology of Alzheimer’s disease and improve
cognition in patients, thereby delaying disease progression.**® This finding suggests safety and feasibility
of senolytic treatment and supports the development of full-scale clinical trials.**° In addition, NIH-
supported researchers demonstrated that senolytic therapy has the ability to delay, prevent, or treat
multiple age-associated diseases in preclinical models.*®° Taken together, the potential to leverage
senolytic therapy to treat multiple age-related conditions simultaneously is an exciting one that
warrants further investigation.*¢

27. Infant survival will be optimized by synthesizing milk that captures all of the components and
properties of human milk, even individualizing it to the characteristics of the infant’s mother.
Breast milk provides essential nutrients that infants need for optimal growth, health, and development.
It also offers protection against common childhood infections and promotes better survival during a
baby’s first year compared to formula. However, very little is known about human milk composition and
not all infants have access to milk from a lactating parent. NIH has prioritized supporting research to
better understand and synthesize human breast milk, as communicated in the 2020-2030 NIH Strategic
Plan for Nutrition Research and the NIH-Wide Strategic Plan.*®? Because breast milk is an enormously
complex and personalized food, this research requires studying parent and infant factors influencing its
composition, synthesis, and best use.

53



Midcourse Review of the NIH-Wide Strategic Plan for Fiscal Years 2021-2025

From FY21-FY23, NIH supported research to better understand the components and properties of
human milk and its impact on infant health, awarding approximately $11.9 million in FY21 and $17.9
million in FY22 in total grants.*® In FY21, NIH announced a funding opportunity to encourage research
that expands our understanding of the factors influencing the composition and function of human
milk.?®* This funding opportunity was released concurrently with a call to action by NIH scientists and
other researchers for more research in this area.*%> Research is already starting to advance our
understanding of breast milk, as in research papers released in FY21 and FY23,, NIH-supported
researchers demonstrated that one component in human milk has antimicrobial properties, while
another component supports the growth of beneficial bacteria in the infant gut. 466467468

NIH recognizes that understanding and synthesizing human milk will require collaboration between
researchers and regulators. In FY21, NIH, in collaboration with the FDA, sponsored a workshop to
explore what is currently known about the biologically active components in human milk and their
alternatives, and safety implications of their inclusion in infant formula.*®® As a result of the workshop,
scientists identified several areas of research needed to inform regulatory and public health decisions on
the use of ingredients in synthetic human milk. To communicate these results, in FY23, NIH published a
funding opportunity inviting research applications to support regulatory science on infant formula, and
NIH and FDA staff coauthored a paper summarizing commentary from the workshop.*%#’! Also in FY21,
the Breastmilk Ecology: Genesis of Infant Nutrition (BEGIN) project hosted a webinar series to explore
human milk as an active biological system and better understand the inputs of the lactating parent, the
infant, and the environment to that system.*>473 |n FY23, the BEGIN project published a supplement
outlining an agenda to inform future research and support the research community's efforts to ensure
safe, efficacious, and context-specific infant feeding practices in the U.S., and globally.*’* Over the next
few years, NIH will continue to build on these and other efforts to optimize infant health and survival
through the synthesis of human breast milk, and to better understand the role of human breast milk in
the developmental origins of health and disease.*”

28. NIH research will discover how technology exposure and media use affect developmental
trajectories, health and educational outcomes, and parent—child interactions in childhood in the
post-COVID-19 era.

Social media and digital tools have become part of daily life for many children. While these platforms
may offer a number of benefits, excessive screen time and digital media use among children have also
been associated with adverse physical, developmental, and mental health outcomes. Children’s screen
time increased during the COVID-19 pandemic, making it more important than ever to understand the
impact of technology and digital media on children’s health and development. From FY21-FY25, NIH has
prioritized characterizing how technology and social media affect child development, behavior, and
health and education outcomes.

In FY21, NIH announced a funding opportunity to support research on how technology and digital media
exposure and usage impact development and health outcomes in early childhood and adolescence.*’®
Researchers will build on a growing body of research aimed at understanding the full impact of screen
time and social media use during developmentally sensitive periods of childhood and adolescence. For
example, in FY22, NIH-supported research suggested an association between postpartum depression,
dysfunctional parent—child interactions, and problematic media use in young children and parents.*’’ In
FY23, NIH-supported researchers also showed that toddlers who spent more time on screens spent less
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time playing with other children, increasing their risk of developmental delay.*’® In FY23, NIH released
several funding opportunities for research on adolescent mental health, inviting applications to
investigate the two-way relationship between social media use and mental health and to develop
technology-based interventions for adolescent mental health treatment.*7%480,481

From FY21-FY23, two major NIH programs, the Environmental influences on Child Health Outcomes
(ECHO) Program and the Adolescent Brain Cognitive Development (ABCD) Study®, continued to collect
information from thousands of children, including information about technology and media habits. %483
NIH-supported researchers, as a part of ECHO, found that during the pandemic, increases in children’s
screen time persisted for more than one year, were greatest for Hispanic or Black children, and were
mitigated in families with flexible parent work schedules. %4848 Tg build on this work, ECHO will
incorporate additional data elements related to screen time and media use for children and adolescents
into its program. As a part of the ABCD Study®, NIH-supported researchers showed that children’s
screen time is associated with development of mental and behavioral disorders and nearly 9% of young

adolescents experience cyberbullying, leading to increased suicidal thoughts or attempts, 487,488,489,490

Over the next 2.5 years, NIH will continue to support research to understand how exposure to
technology and social media affects child development, health, and behavior. For example, some
reports suggest that screen time increases have led to increased incidence of myopia (nearsightedness)
in children. In response, NIH is incorporating wearable light sensors in its studies of myopia and other
refractive errors—types of vision problem that makes it hard to see clearly—to measure exposure to
ambient light and digital screens. Discovering the full effects of technology and social media on
childhood development, health, and behavior, and how to leverage them for interventions, will be
paramount as these tools continue to be a part of our daily lives.

29. NIH research will lead to optimized treatment for infants with neonatal opioid withdrawal
syndrome.

Newborns exposed to opioids in the womb are at risk for a condition called neonatal opioid withdrawal
syndrome (NOWS) or neonatal abstinence syndrome. Symptoms can include tremors, excessive crying
and irritability, and problems with sleeping, feeding, and breathing. From CY10-CY17, the estimated
rate of NOWS increased from 4.0 to 7.3 per 1,000 birth hospitalizations.**! Little is known about the
long-term effects of this condition, and few standard, evidence-based treatments exist for NOWS. The
NIH-Wide Strategic Plan has prioritized research to optimize treatments and standardize clinical care for
infants with NOWS.

In FY21, researchers from the Advancing Clinical Trials in Neonatal Opioid Withdrawal Syndrome (ACT
NOW) Program—which is supported by the NIH Helping to End Addiction Long-term® Initiative, or NIH
HEAL Initiative® —showed that considerable variations in care for NOWS exist in 30 research hospitals
across the U.S.492493:4% The ACT NOW Program combines the efforts of two large NIH networks—the
Neonatal Research Network and the Institutional Development Award (IDeA) States Pediatric Clinical
Trials Network—to inform the clinical care of infants who are exposed to opioids in the womb. In FY23,
an ACT NOW clinical trial showed that newborns with NOWS who were cared for with the Eat, Sleep,
Console (ESC) care approach rather than the traditional Finnegan Neonatal Abstinence Scoring Tool
(FNAST) were ready for release from the hospital almost one week earlier.*% They were also less likely

to require medication treatment with opioids to manage withdrawal symptoms. The study spanned
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hospitals in rural and medically underserved communities, which have been particularly impacted by the
opioid crisis. A two-year follow-up study is ongoing.

In FY22 and FY23, NIH supported researchers and their small businesses to develop therapeutic devices
and treatments for infants with NOWS and pregnant people with opioid use disorder (OUD). For
example, researchers, as a part of the NIH HEAL Initiative®, are testing new hospital bassinet pads and
hearing aid-like devices to help ease newborns’ withdrawal symptoms.**®%%” The hospital bassinet pad is
undergoing an expedited FDA review process for novel medical devices that have no comparable devices
approved on the market. Approval would make this product the first available medical device to treat
newborns diagnosed with NOWS. In addition, optimizing treatment for pregnant people with OUD may
also reduce the rate or severity of NOWS. Researchers supported by the NIH Clinical and Translational
Science Awards program identified a new form of medication to treat OUD in pregnant people that may
minimize formation of the harmful breakdown product that contributes to NOWS, while still treating
opioid-dependence and preventing relapse in the parent.*®® To build on this work, the researchers
formed a company to bring this agent through the drug development pipeline and have been successful
in several business plan prize competitions across the U.S. and Canada.** In the coming years, NIH will
continue to support research to optimize and standardize care for infants with NOWs, ensuring the
safety and efficacy of treatments in geographically and racially diverse patient populations.

30. NIH research will identify one promising intervention to mitigate risks of altered brain
development trajectories produced by exposure to alcohol and other drugs among adolescents.
Adolescent substance misuse has been linked to immediate and sometimes lasting changes in the brain.
Alcohol consumption is known to affect brain function as well as increase the risk of alcohol use disorder
and mental illnesses, such as anxiety and depression, throughout life. Research has also shown that
heavy alcohol use alters the development of the adolescent brain, and weakens connections between
brain areas that affect cognition, memory, and emotional regulation. More research is needed to clarify
how substance use impacts adolescent brain development and to advance prevention and treatment of
adolescent substance use. Developing interventions to mitigate these risks could prevent long-term
harm to the brain caused by adolescent alcohol and drug use. In alignment with the NIH-Wide Strategic
Plan, NIH supports a range of efforts to better understand the effects of alcohol and drugs on brain
health and behavior.

NIH supports several large, long-term studies to investigate the impact of alcohol and substance use on
the adolescent brain, including the National Consortium on Alcohol and Neurodevelopment in
Adolescence—Adulthood (NCANDA-A), the Adolescent Brain Cognitive Development (ABCD) Study®, and
the HEALthy Brain and Child Development (HBCD) Study.>0%50%:302 Together, these studies will provide a
comprehensive picture of brain development from adolescence to adulthood, how it is impacted by
exposure to alcohol and other drugs, and potential strategies for interventions to mitigate those risks.

From FY21-FY23, a series of studies supported by NIH showed that escalating alcohol use in adolescence
and young adulthood was associated with an elevated risk of opioid misuse in young adulthood. This
research also demonstrated that the likelihood of substance misuse was reduced when teachers and
parents in urban environments used intervention strategies to promote positive behaviors during the
early elementary school years.>03594505506 Qyer the next 2.5 years, researchers will continue to study
these intervention strategies to determine their long-term effects and identify the best way to tailor
strategies for specific populations.>’
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NIH also supports research through programs like the Neurobiology of Adolescent Drinking in Adulthood
(NADIA) consortium, which uses animal models to examine the mechanisms by which adolescent
drinking leads to changes in brain structure and function that persist into adulthood.** In FY22 and
FY23, NIH-supported researchers tested different types of interventions, such as gene-editing
techniques and therapeutics, to reverse changes observed in the adult rodent brain after adolescent
alcohol exposure, which resulted in decreased anxiety and alcohol drinking, and less damage to nerve
cells in the brain region that controls learning and memory.>%%>1%511 Moving forward, NIH expects to
identify targets that inform the development of interventions to prevent and mitigate the effects of
adolescent substance use.

31. Increasing evidence of the effectiveness of nonpharmacologic treatments for pain will
transform the way pain is managed and decrease the need for opioids and other medications.
Chronic pain is a common health problem in the U.S., affecting 1 in 5 adults.>** New cases now
outnumber those of other common chronic diseases or health conditions, such as diabetes, depression,
and high blood pressure.>*® As such, chronic pain produces a significant national economic burden,
affecting quality of life for millions. Over the last few decades, extensive use of prescription opioids for
managing chronic pain has contributed to the current opioid crisis. In CY20, approximately 44 people
died each day due to prescription opioid overdoses, totaling more than 16,000 deaths, and prescription
opioids were involved in about 24% of all opioid overdose deaths.>'* Besides the risks that opioids can
cause for patients, there is limited evidence supporting the efficacy of long-term opioid therapy for
chronic pain. Thus, the NIH-Wide Strategic Plan has prioritized supporting research on
nonpharmacologic treatments for pain to transform the way that pain is managed and decrease the
need for opioids and other medications.

From FY21-FY23, NIH supported new and ongoing research efforts to address this issue in at-risk
populations. In FY21 and FY22, NIH launched the Back Pain Consortium Research Program and the
Restoring Joint Health and Function to Reduce Pain Consortium, which will use innovative methods to
address the need for personalized nonpharmacological treatments for lower back and joint pain.51>>16
NIH continued to support the NIH-VA-DoD Pain Management Collaboratory, which studies
nonpharmacological approaches for pain management in clinical settings serving military personnel,
veterans, and their families; the Pain Management Effectiveness Research Network, which evaluates
different pain therapies to guide clinical practice; and the Pragmatic and Implementation Studies for the
Management of Pain to Reduce Opioid Prescribing (PRISM) program, which focuses on pain
management interventions that can be applied in routine health care settings, such as acupuncture and
guided relaxation.®'”:518519 Finally, in FY23, the Pathways to Prevention (P2P) Program hosted a
workshop that identified risks and interventions to optimize postpartum health, including ways to
improve care for substance use disorders during the postpartum period.>?

From FY21-FY23, NIH also supported clinical trials testing new routes to pain management and care that
leverage our increased access to digital health care since COVID-19. For example, one study is looking at
the effects of a web-based pain coping skills program that will track medication use, the ability for
patients to manage their own pain, quality of life, and other factors in cancer survivors.>?* A related
study is examining the impact of web-guided meditation and mindfulness interventions on patients who
had abdominal surgery for cancer.>?2 Finally, another clinical trial is testing the effectiveness of
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telehealth-based cognitive-behavioral therapy for chronic pain, an approach intended to address the

needs of populations who have limited access to health care.>?3

Over the next 2.5 years, results from these projects are expected to provide new evidence-based pain
therapies that will be translated into clinical care for the benefit of millions of Americans. This new
knowledge will help reduce the burden of both pain and opioid use in the U.S., with a direct impact on
health care costs, well-being, and productivity.

32. Effective screening based on a person’s genetics, environmental exposures, and socio-
behavioral factors will significantly decrease the 9 million lives lost each year to global air
pollution by identifying those who are most vulnerable for early intervention.

Air pollution is a mix of hazardous substances from both human-made and natural sources. It is a major
threat to health, responsible for approximately 9 million deaths globally each year.>** Exposure to air
pollution is associated with increased risk of certain cancers, cardiovascular disease, and respiratory
diseases, among others. Genetics, environmental exposures, and social and behavioral factors can play a
role in how people are affected by air pollution. Collaborative efforts across NIH are driving the
development of innovative strategies to identify individuals most vulnerable to air pollution-related
illnesses and public health interventions to save millions of lives.

The advancement of high-throughput technologies and data science have enabled the integration of
multiple data types from different research areas—referred to as omics—to study different aspects of
biological systems at the same time. From FY21-FY23, NIH supported research programs and workshops
to leverage this approach to science to better understand who is most vulnerable to air pollution-related
illnesses. For example, two research programs—the Trans-Omics for Precision Medicine (TOPMed)
program and the SubPopulations and InteRmediate Outcome Measures in COPD Study (SPIROMICS)—
support researchers to investigate the combined effects of genetics, environmental exposures, and
social and behavioral factors on lung health and disease, including chronic obstructive pulmonary
disease (COPD), with an aim toward developing targeted interventions.>?>°% |n FY23, NIH hosted a
workshop on integrating environmental exposure data with other omics in experimental models to
inform strategies for cancer risk assessment.>%’

NIH also supported research to establish links between different factors—such as genetics,
environmental exposures, and social and behavioral factors—and several health conditions—lung health
and disease, neurodegenerative diseases, and cancer. In FY22, the Lung Health Cohort started enrolling
4,000 young adults to establish links between a variety of these factors and lung health.>2¢5% Also in
FY22, NIH-supported researchers identified a link between environmental exposure to ultrafine particles
during pregnancy and an increased risk of asthma in offspring.>* In FY23, NIH-supported researchers
leveraged extensive environmental exposure data and health records to understand the connection
between air pollution and Alzheimer's disease.>3! Additionally, NIH released a funding opportunity to
support innovative research to better understand the effects of climate change across the cancer
control continuum, from cancer etiology (causes) and cancer risks through survivorship, and ways to
prevent or mitigate negative health effects.>3?

Over the next 2.5 years, NIH will continue to support research to identify how air pollution affects health
and disease, and who is most affected.>3 For example, the TOPMed program plans to incorporate multi-
omics data from approximately 270,000 biospecimens to advance our understanding of the biological
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function of different genetic variants, gene-environment interactions, and to discover potential
therapeutic biomarkers. Taken together, these studies should advance development of effective
screening strategies to identify those most vulnerable to global air pollution, ultimately informing
environmental policy and mitigation measures.

33. NIH and NASA will spearhead the development of a space-based platform that will monitor
species diversity and predict geographic areas of climate concern.

Climate change plays an important role in species diversity around the world. Monitoring these changes
may provide important information on the resilience of ecosystems and opportunities to mitigate and
adapt to the effects of climate change. NASA has worldwide collaborations to monitor changes in
biodiversity by linking satellite data to other measurements, and NIH and NASA have collaborated on
research topics since the 1960s.%3* For example, the NIH-NASA Scientific Potential/Actual Collaborative
Efforts (SPACE) group convenes quarterly with representation from NASA and 20 NIH ICs to explore and
facilitate communication and collaboration in biomedical scientific research that fulfills the mandates of
NIH and NASA.>% In FY21, NIH prioritized working with NASA to spearhead the development of a space-
based platform that will monitor species diversity and predict geographic areas of climate concern.
However, due to staff changes and shifting priorities over the last 2.5 years, NIH has focused on other
areas of climate change research.

In FY22, the NIH Climate Change and Health Initiative was revitalized with the aim to reduce health
threats from climate change across the lifespan and build health resilience in individuals, communities,
and nations around the world.>3¢ Efforts thus far have focused on identifying risks and optimizing
benefits from actions to mitigate or adapt to climate change, developing the necessary research
infrastructure and workforce, and leveraging partnerships with other scientific and social disciplines and
organizations to achieve the most impactful results. Toward this end, in FY23, NIH supported the
establishment of four sites of the Alliance for Community Engagement on Climate and Health, which will
work to promote sustainable strategies that address the impacts of climate change on vulnerable
communities, while emphasizing health equity.>*” In early FY24, NIH announced the inaugural class of
the NIH Climate and Health Scholars Program, which will bring climate and health scientists from outside
of the federal government to work with NIH staff to share knowledge and collaborate on a diverse array
of activities.>3®

Over the next 2.5 years, NIH will continue to support research to reduce health threats from climate
change across the lifespan and build health resilience, especially among individuals, communities, and
nations in geographic areas of climate concern. As of FY22, NIH has available a number of funding
opportunities for research projects to address the impact of climate change on health and well-being
over the life course, including the health implications of climate change in the U.S. and globally.>*° In the
future, NIH hopes that there may be additional opportunities for NIH and NASA to collaborate on
monitoring the relationship between species diversity and climate change.

34. The number of NIH RO1 awards that support principal investigators from underrepresented
racial and ethnic groups will be increased by 50%, and the racial funding disparities gap for NIH
RO1 grants will be eliminated by FY25.

The Research Project Grant (RO1) is the original and historically oldest grant mechanism used by NIH.
The RO1 provides support for health-related research and development based on the NIH mission. In
FY11, NIH-supported researchers reported a significant racial gap in NIH RO1 or equivalent grant
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funding, illuminating the historical underrepresentation of individuals from diverse backgrounds among
those receiving funding for biomedical and behavioral research.>* In the NIH-Wide Strategic Plan, NIH
committed to increasing the number of RO1 awards that support researchers from underrepresented
groups and erasing the racial and ethnic funding disparities gap by FY25. Achieving this will require a
broad range of efforts from targeted funding programs to changes in policy. NIH recognizes that a fully
engaged biomedical and behavioral research workforce is critical to accelerate the pace of innovative
discoveries and impactful outcomes for human health.

From FY21-FY23, NIH bolstered its commitment to closing the funding gap, as demonstrated by several
efforts. In FY22, NIH released a funding opportunity to invite RO1 grant applications from new and at-risk
investigators® from diverse backgrounds.>*! Since its original publication involving three ICs, seven more
ICs have signed on to it. For more than three decades, NIH and the CDC have supported eligible
individuals from diverse backgrounds, including those from groups that have been shown to be
underrepresented in health-related research and researchers with disabilities, through administrative
supplements—non-competing awards that provide additional funding to currently funded grants to
meet unexpected costs.>* In FY23, NIH renewed its support of these supplements and expanded
eligibility to three new grant types.

In FY23, NIH released its first-ever Fiscal Years 2023-2027 NIH-Wide Strategic Plan for Diversity, Equity,
Inclusion, and Accessibility (DEIA).>* This plan articulated NIH’s commitment to strengthening and
integrating DEIA across all NIH activities, including enhancing consideration of DEIA in the biomedical
and behavioral research funding cycle. Strategies include improving access to NIH resources to ensure
equity in the application process; improving representation and mitigating potential bias in the grant
review process; advancing DEIA in research awards; and ensuring fair, consistent, and civil engagement
throughout the pre- and post-award phases.

These illustrative activities embody NIH’s commitment to erasing the R0O1 racial and ethnic funding gap.
NIH continues to monitor funding rates, and the latest data suggests a trend towards narrowing the gap
for RO1-equivalent awards (98% of which are R01s), signaling NIH’s ability to eliminate funding gaps
across all NIH grant mechanisms; however, significant work remains.>*>% QOver the next 2.5 years, NIH
will continue developing new interventions, and enhancing existing programs and policies to promote
inclusive excellence, building upon demonstrated success.

35. New forms of scientific communications, such as preprints, will accelerate clinical research
and shorten the evidence-to-practice cycle.

Standard practice for reporting scientific results follows that researchers submit scientific manuscripts to
journals to undergo peer review prior to final publication. New forms of scientific communication are
emerging rapidly, such as preprints, which are complete and public drafts of scientific documents not
yet certified by peer review. While NIH has permitted the inclusion of preprints as evidence in grant
proposals and progress reports since FY17, the COVID-19 pandemic highlighted the role that preprints
could play in shortening the interval from research findings to publication and making the products of
science available faster and to more people.>*® Thus, from FY21-FY23, NIH prioritized establishing

% An investigator is considered a New Investigator if they have not competed successfully for substantial, NIH independent
funding from NIH. An investigator is considered an At-Risk Investigator if they have had prior support as a Principal Investigator
on a substantial independent research award and, unless successful in securing a substantial research grant award in the
current FY, will have no substantial research grant funding in the following FY.
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research infrastructure to support new forms of scientific communication and their potential role in
accelerating the research evidence-to-practice cycle, while ensuring scientific integrity.

As part of NIH’s response to the COVID-19 pandemic, in FY20, NIH launched the NIH Preprint Pilot to
support accelerated discoverability of NIH-supported research on SARS-CoV-2 and COVID-19 being
shared on public preprint servers.>* From FY20—FY22, NIH added more than 3,300 preprint records
reporting on the results of NIH-supported research on SARS-CoV-2 and COVID-19, with over three
million views.>*® For preprints resulting in peer-reviewed articles published in journals included in
PubMed as citations or PubMed Central as full text, the preprint appeared on average 100 days earlier
than the peer-reviewed article, demonstrating that the NIH Preprint Pilot provided an avenue for
discovery of NIH-supported research prior to journal publication during the ongoing public health
emergency. Based on the pilot’s success, in FY23, NIH expanded its scope to include access to preprints
beyond COVID-19, to include all preprints reporting NIH-supported research and posted to an eligible
preprint server in PubMed and PubMed Central.

From FY21-FY23, NIH enabled rapid scientific communication by expanding access to results of NIH-
supported research through updates to overarching NIH policies—such as the NIH Data Management
and Sharing Policy, NIH Public Access Policy, and NIH Scientific Integrity Policy—and more program-
specific policies—such as the Cancer Moonshot®™ Public Access and Data Sharing Policy and the NIH
Helping to End Addiction Long-term® (HEAL) Initiative Public Access and Data Sharing
Policy.>49,750:551,552,553 | gddition, NIH leveraged data to develop new forms of scientific communication.
For example, in FY21, NIH held the LitCoin Natural Language Processing (NLP) Challenge to develop NLP
systems with the ability to identify concepts from a biomedical publication and link them together to
create knowledge graphs (or networks) for each publication.>**>% Also in FY21, NIH collaborated with an
ophthalmology journal to create a specific section and article type for data science to summarize and
describe datasets or software libraries.>®

Over the next 2.5 years, NIH will continue to build research infrastructure to support these new forms of
scientific communication and track the impact of these approaches in accelerating discovery and
shortening the evidence-to-practice cycle.
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Appendices

Appendix A. List of NIH Institutes, Centers, and Offices
Acronym Full Name
AoU All of Us Research Program Office
CcC Clinical Center
COSWD Chief Officer for Scientific Workforce Diversity
CSR Center for Scientific Review
DPCPSI Division of Program Coordination, Planning, and Strategic Initiatives
ECHO Environmental influences on Child Health Outcomes Program Office
FIC John E. Fogarty International Center
FNIH Foundation for the National Institutes of Health
ICOs Institutes, Centers, and Offices
ICs Institutes and Centers
NCATS National Center for Advancing Translational Sciences
NCCIH National Center for Complementary and Integrative Health
NCI National Cancer Institute
NEI National Eye Institute
NHGRI National Human Genome Research Institute
NHLBI National Heart, Lung, and Blood Institute
NIA National Institute on Aging
NIAAA National Institute on Alcohol Abuse and Alcoholism
NIAID National Institute of Allergy and Infectious Diseases
NIAMS National Institute of Arthritis and Musculoskeletal and Skin Diseases
NIBIB National Institute of Biomedical Imaging and Bioengineering
NICHD Eunice Kennedy Shriver National Institute of Child Health and Human Development
NIDA National Institute on Drug Abuse
NIDCD National Institute on Deafness and Other Communication Disorders
NIDCR National Institute of Dental and Craniofacial Research
NIDDK National Institute of Diabetes and Digestive and Kidney Diseases
NIEHS National Institute of Environmental Health Sciences
NIGMS National Institute of General Medical Sciences
NIH National Institutes of Health
NIMH National Institute of Mental Health
NIMHD National Institute on Minority Health and Health Disparities
NINDS National Institute of Neurological Disorders and Stroke
NINR National Institute of Nursing Research
NLM National Library of Medicine
OAM Office of Administrative Management
OAR Office of AIDS Research
OBSSR Office of Behavioral and Social Sciences Research
OCPL Office of Communications and Public Liaison
oD Office of the Director
OoDP Office of Disease Prevention
ODS Office of Dietary Supplements
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Acronym Full Name

ODSS Office of Data Science Strategy

OEPR Office of Evaluation, Performance, and Reporting
OER Office of Extramural Research

OHR Office of Human Resources

OIR Office of Intramural Research

oM Office of Management

ONR Office of Nutrition Research

OPA Office of Portfolio Analysis

ORFDO Office of Research Facilities Development and Operations
ORIP Office of Research Infrastructure Programs
ORWH Office of Research on Women'’s Health

0sC Office of Strategic Coordination

SGMRO Sexual and Gender Minority Research Office
THRO Tribal Health Research Office
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Appendix B. List of Other U.S. Government Agencies

Acronym Full Name

AHRQ Agency for Healthcare Research and Quality

BARDA Biomedical Advanced Research and Development Authority
CDC Centers for Disease Control and Prevention

CMS Centers for Medicare and Medicaid Services

DOD Department of Defense

EPA Environmental Protection Agency

FDA Food and Drug Administration

HHS Department of Health and Human Services

HRSA Health Resources and Services Administration

IHS Indian Health Service

ISS National Lab International Space Station U.S. National Laboratory
NARA National Archives and Records Administration

NASA National Aeronautics and Space Administration
NOAA National Oceanic and Atmospheric Administration
NSF National Science Foundation

OMB Office of Management and Budget

OSTP Office of Science and Technology Policy

PCORI Patient-Centered Outcomes Research Institute
SAMHSA Substance Abuse and Mental Health Services Administration
USDA Department of Agriculture

VA Department of Veterans Affairs
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Appendix C. Approach to Assessing Progress Towards the Subobjectives

To assess progress toward the Subobjectives, staff from ICOs submitted up to two NIH activities that
aligned with each Subobjective of the Plan. The staff then voted on which activities best represented
progress toward each Subobjective. DPCPSI leadership used the results of those votes, as well as
consideration of balance across different ICOs and portfolios, to finalize the shortlist of activities to
include in the report. The activities were organized into 2-3 general themes per Subobjective. The lead
ICO for each of these activities coordinated with contributing ICOs to prepare writeups on progress
made over the last 2.5 years, as well as planned actions for the next 2.5 years.

Subobjective

Representative Activities Theme

ICOs (Lead ICOs are
bolded)

1.1: Driving Foundational Science

Human Development

NCI, NHGRI, NHLBI, NIA,
NICHD, NIDA, NIDCD,

1.1: Driving Foundational Science

Foundational Neuroscience

NIMH, NINDS (including
OBD)

Promoting Health

1.1: Driving Foundational Science | Social Determinants of Health NIMHD,
OD/DPCPSI/OBSSR
1.2: Preventing Disease and mRNA Vaccine Technology NIAID

1.2: Preventing Disease and
Promoting Health

Precision Nutrition Research

OD/AoU, OD/DPCPSI/ONR,
OD/DPCPSI/0OSC

1.2: Preventing Disease and
Promoting Health

NIH Pathways to Prevention (P2P)
Program

NCATS, NCI, NHLBI, NIA,
NICHD, NIMHD, NINDS,
OD/DPCPSI/ODP,
OD/DPCPSI/ODS,
OD/DPCPSI/ONR,
OD/DPCPSI/ORWH

1.3: Developing and Optimizing
Treatments, Interventions, and
Cures

Tissue/Organ Systems Chips for
Drug Screening

NCATS, NCI, NHLBI, NIA,
NIAID, NIAMS, NIBIB,
NICHD, NIDA, NIDCR,
NIDCD, NIDDK, NEI, NIEHS,

Treatments, Interventions, and
Cures

term® (HEAL) Initiative

NIMH, NINDS,
OD/DPCPSI/ORWH
1.3: Developing and Optimizing Precision Medicine NCI, NHGRI
Treatments, Interventions, and
Cures
1.3: Developing and Optimizing NIH Helping to End Addiction Long- | NIDA, NINDS

2.1: Enhancing the Biomedical
and Behavioral Research
Workforce

Workforce Diversity

NIGMS, OD/COSWD,
OD/DPCPSI/OSC

2.1: Enhancing the Biomedical
and Behavioral Research
Workforce

Early Stage Investigators

OD/DPCPSI/OSC, OD/OER

2.2: Supporting Research
Resources and Infrastructure

Research Networks

NCATS, NCI, NIA, NINDS,
OD/DPCPSI/OSC
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Subobjective Representative Activities Theme ICOs (Lead ICOs are
bolded)

2.2: Supporting Research Research Tools and Technology OD/DPCPSI/ORIP,

Resources and Infrastructure OD/DPCPSI/OSC

2.2: Supporting Research Atlases as Research Resources NCI, NHLBI, NIDDK,

Resources and Infrastructure OD/DPCPSI/OSC

3.1: Fostering a Culture of Good
Scientific Stewardship

Grant Review Process

CSR, NIMH, NINDS
(including OBD)

3.1: Fostering a Culture of Good
Scientific Stewardship

Common Data Elements

CIT, NEI, NIDDK, NINDS,
NLM, OD/DPCPSI/ODSS

3.1: Fostering a Culture of Good
Scientific Stewardship

Evaluation Capacity Building

NIGMS, OD/DPCPSI/OEPR

3.2: Leveraging Partnerships

Partnerships to Combat the COVID-

NCATS, NIBIB, NIGMS,

19 Pandemic NIMHD, NLM,
OD/DPCPSI/ODSS,
OD/IMOD
3.2: Leveraging Partnerships NIH Community Partnerships to OD/DPCPSI/OSC

Advance Science for Society
(ComPASS) Program

3.2: Leveraging Partnerships

Accelerating Medicines
Partnership® (AMP®)

NCATS, NIAID, NIAMS,
OD/DPCPSI/ORWH,
OD/OSP

3.3: Ensuring Accountability and
Confidence in Biomedical and
Behavioral Sciences

Safe and Respectful Work
Environments

OD/OER, OD/OM/OHR

3.3: Ensuring Accountability and
Confidence in Biomedical and
Behavioral Sciences

Public Access and Data Sharing

NHGRI, NLM,
OD/DPCPSI/ODSS,
OD/OER, OD/OSP

3.4: Optimizing Operations

Digital Efficiencies

CSR, NLM, OD/OM/OMA

3.4: Optimizing Operations

NIH Buildings and Facilities (B&F)
Program Prioritization Model

OD/OM/ORFDO
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Appendix D. Approach to Assessing Progress Towards the Bold Predictions
During the strategic planning process from FY19—-FY21, ICOs were asked to submit Bold Predictions for
inclusion in the NIH-Wide Strategic Plan. The NIH Director selected from these submissions which Bold

Predictions to include in the Plan.

To assess progress towards the Bold Predictions, the lead ICO that originally proposed the Bold
Prediction coordinated with contributing ICOs to gather information on and develop reports describing
the progress made over the last 2.5 years as well as planned actions for the next 2.5 years. All ICOs that
participated in the process are listed below, with the lead ICO in bold. In a few Bold Predictions, there

were two lead ICOs.

Bold Prediction

ICOs (Lead ICOs are bolded)

1. The All of Us Research Program will reach its goal of 1
million diverse participants and will have gathered the most
diverse collection of data (e.g., deep phenotypic, -omic, EHR,
digital health technology) on 1 million or more participants of
any research resource in the world.

CC, CIT, NCATS, NCI, NEI, NHGRI,
NHLBI, NIA, NIDCD, NIEHS, NIMH,
NLM, OD/AoU, OD/DPCPSI/ONR,
OD/DPCPSI/THRO

2. The regular use of genomic information will have
transitioned from boutique to mainstream in all clinical
settings, making genomic testing as routine as complete
blood counts.

NCI, NHGRI, NIA, NIAMS, NLM

3. Human studies on type 1 diabetes will assess the long-term
survival and function of encapsulated human islets, as well as
their efficacy in preventing or delaying the onset of
complications and increasing overall survival.

NIDDK

4. Incorporating novel genomics findings from clinical studies
on congenital heart disease will help researchers move
toward precision therapy and personalized counseling,
leading to improved outcomes and longevity for affected
children and adults.

NCATS, NHGRI, NHLBI

5. The high burden of heart disease in communities of color
and rural areas will be reduced, especially for major
outcomes, such as maternal morbidity and mortality,
hypertension, and heart failure.

NCATS, NHLBI, NIA, NIBIB, NIEHS,
NIMHD, OD/DPCPSI/ODP,
OD/DPCPSI/ONR

6. A gene therapy for muscular dystrophy will restore the
function of the mutated gene and improve patient outcomes.

NIAMS, NICHD, NINDS

7. Gene-based therapies for SCD will be evaluated and refined
in large-scale clinical trials, offering a cure to the
approximately 100,000 people in the U.S. and 20 million
globally who suffer severe pain and premature death from
this condition.

NHGRI, NHLBI

8. First-in-human clinical trials will demonstrate the efficacy of
iPSC-derived products.

CC, NEI, NHGRI, NIA, NIAMS

9. Engineered biological cells and scaffolds will be successfully
used to repair and replace tissue damaged by chronic wounds
or such disorders as osteoarthritis.

NCATS, NEI, NIA, NIAMS, NIBIB,
NIDCR
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Bold Prediction

ICOs (Lead ICOs are bolded)

10. Insight will be gained into the ultimate ability to
regenerate human limbs, using emerging technologies to
activate the body’s own growth pathways and processes.

NIAMS, NIBIB, NICHD

11. Research on new approaches to cervical cancer screening
will lead to the development of self-sampling for women,
with the potential to substantially reduce the incidence and
mortality of this disease.

NCI, NLM, OD/DPCPSI/ORWH

12. At least one novel, non-hormonal pharmacologic
treatment for endometriosis will be identified and moved to
clinical trials.

NCI, NICHD

13. The number of maternal deaths per year in the U.S. will
be significantly decreased, particularly among Black and
American Indian or Alaska Native women, by implementing
results of research studies focusing on links between social
determinants and biological risk factors.

NHLBI, NIA, NICHD, NIDA, NIEHS,
NIMH, NIMHD, OD/DPCPSI/OBSSR,
OD/DPCPSI/ODP, OD/DPCPSI/ONR,
OD/DPCPSI/ORWH

14. Following PRGLAC Task Force findings that almost no data
exist on medications in pregnant and lactating women, label
changes will be facilitated by results of clinical trials for at
least three therapeutics specific to (1) pregnant women and
lactating women and (2) children.

NICHD, NIMH, OD/DPCPSI/OBSSR,
OD/DPCPSI/ORWH

15. NIH-wide research will lead to new implementation
strategies for pre-exposure prophylaxis that will significantly
reduce the number of new HIV infections and to new long-
acting therapies to improve viral load suppression among
people with HIV to levels that prevent transmission.

NIA, NIAID, NICHD, NIDA, NIMH,
OD/DPCPSI/OAR, OD/DPCPSI/OBSSR,
OD/DPCPSI/ORWH

16. At least one candidate universal influenza vaccine against
groups 1 and 2 with 75 percent efficacy will be submitted to
the FDA for consideration.

CC, NIAID

17. NIH-supported researchers will develop a universal
coronavirus vaccine.

NCI, NIA, NIAID

18. By actively engaging with underserved populations to
reduce disparities for COVID-19, researchers will prevent and
curb the spread of COVID-19 and save lives.

FIC, NCATS, NHGRI, NHLBI, NIA,
NIBIB, NICHD, NIEHS, NIGMS, NIMH,
NIMHD, OD/DPCPSI/OBSSR,
OD/DPCPSI/ORWH,
OD/DPCPSI/THRO, OD/IMOD

19. Artificial intelligence (Al) will reveal molecular signatures

CIT, NCATS, NHLBI, NIAID, OD/AoU,

associated with the return to health after an acute illness OD/DPCPSI/ODSS
(e.g., COVID-19).
20. Biomarkers will guide the choice of the most effective NIAMS

therapy for each individual rheumatoid arthritis patient.

21. NIH-supported research will lead to the development of a
clinically actionable biomarker for precision psychiatry, using
neuroimaging and/or additional physiological and
psychological biomarkers.

NHGRI, NIA, NIMH
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Bold Prediction (continued)

ICOs (Lead ICOs are bolded)

22. Comprehensive atlases of cell types in the mouse and
human brain will provide a deeper understanding of the
circuits underlying behavior and a foundation for
understanding the circuits affected in complex human brain
disorders, including depression.

NHGRI, NIA, NIDA, NIMH, NINDS
(including OBD), OD/DPCPSI/OBSSR

23. Invasive and noninvasive human brain recording and
stimulation technologies will enable new paradigms for
interventions in movement disorders and neuropsychiatric
diseases, as well as the development of brain-machine
interfaces for sensory and motor neural prostheses.

NICHD, NIBIB, NIDA, NIMH, NINDS
(including OBD)

24. Preventive approaches targeting vascular risk factors will
reduce the risk for dementia and promote healthy brain

aging.

NHLBI, NIA, NIMH, NINDS

25. At least one promising lifestyle intervention to prevent
Alzheimer’s disease and related dementias will be rigorously
demonstrated in the next 5 years.

NIA, NINDS, OD/DPCPSI/OBSSR

26. The role of cellular senescence in aging and disease will
be clarified and translated into interventions to improve
health.

NCATS, NCI, NEI, NIA,
OD/DPCPSI/OSC

27. Infant survival will be optimized by synthesizing milk that
captures all of the components and properties of human milk,
even individualizing it to the characteristics of the infant’s
mother.

NICHD, OD/DPCPSI/OBSSR,
OD/DPCPSI/ODS, OD/DPCPSI/ONR

28. NIH research will discover how technology exposure and
media use affect developmental trajectories, health and
educational outcomes, and parent—child interactions in
childhood in the post-COVID-19 era.

NEI, NICHD, NIMH,
OD/DPCPSI/OBSSR, OD/ECHO

29. NIH research will lead to optimized treatment for infants
with Neonatal Opioid Withdrawal Syndrome.

NCATS, NICHD, NIDA,
OD/DPCPSI/OBSSR, OD/ECHO,
OD/HEAL"®

30. NIH research will identify one promising intervention to
mitigate risks of altered brain development trajectories
produced by exposure to alcohol and other drugs among
adolescents.

NIAAA, NIDA, OD/HEAL!

31. Increasing evidence of the effectiveness of
nonpharmacologic treatments for pain will transform the way
pain is managed and decrease the need for opioids and other
medications.

NCATS, NCCIH, NCI, NIA, NIAMS,
NICHD, NINDS, OD/DPCPSI/OBSSR,
OD/HEAL"

10 At the time of preparation of this section of the report, HEAL was in the OD. Now it is in NIDA and NINDS.
11 At the time of preparation of this section of the report, HEAL was in the OD. Now it is in NIDA and NINDS.
12 At the time of preparation of this section of the report, HEAL was in the OD. Now it is in NIDA and NINDS.
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Bold Prediction (continued)

ICOs (Lead ICOs are bolded)

32. Effective screening based on a person’s genetics,
environmental exposures, and socio-behavioral factors will
significantly decrease the 9 million lives lost each year to
global air pollution by identifying those who are most
vulnerable for early intervention.

NCI, NHGRI, NHLBI, NIA, NIEHS

33. NIH and NASA will spearhead the development of a
space-based platform that will monitor species diversity and
predict geographic areas of climate concern.

CIT, NIEHS, OD/DPCPSI/OBSSR

34. The number of NIH RO1 awards that support principal
investigators from underrepresented racial and ethnic groups
will be increased by 50 percent, and the racial funding
disparities gap for NIH RO1 grants will be eliminated by fiscal
year 2025.

NCI, NEI, NHGRI, NHLBI, NIA, NIAMS,
NIBIB, NIDA, NIDCD, NIDCR, NIEHS,
NIGMS, NIMH, NIMHD, NLM,
0OD/COSWD, OD/DPCPSI/OBSSR,
0D/DPCPSI/ODS, OD/IMOD, OD/OER

35. New forms of scientific communications, such as
preprints, will accelerate clinical research and shorten the
evidence-to-practice cycle.

CIT, NCATS, NCI, NEI, NHGRI, NLM,
OD/DPCPSI/OBSSR, OD/OER, OD/OSP
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Appendix E. Alignment of Bold Predictions with the Subobjectives

Subobjectives | 1.1 1.2 1.3 2.1 2.2 3.1 3.2 3.3 3.4
(columns)

Bold

Predictions

(rows)

1

2 X X X

3 X X

4 X X X

5 X X X

6 X

7 X X X
8 X

9 X X

10 X X

11 X X

12 X X

13 X X X
14 X X X X X
15 X X X X
16 X X

17 X X X X

18 X X X X
19 X X X X
20 X X

21 X X

22 X X X
23 X

24 X X

25 X

26 X X X X X

27 X X X

28 X X

29 X

30 X X

31 X X X X

32 X X

33 X X X X

34 X X X X
35 X X X
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events/press-announcements/fda-approves-new-buprenorphine-treatment-option-opioid-use-disorder

% NIH-Wide Strategic Plan for Diversity, Equity, Inclusion, and Accessibility (DEIA). https://www.nih.gov/about-
nih/nih-wide-strategic-plan-diversity-equity-inclusion-accessibility-deia

% Evaluation of NIGMS IDeA Networks of Biomedical Research Excellence (INBRE) Program.
https://www.nigms.nih.gov/about/dima/Documents/INBRE-WG-report-slides.pdf

97 Faculty Institutional Recruitment for Sustainable Transformation (FIRST). https://commonfund.nih.gov/FIRST

98 FIRST Coordination and Evaluation Center to promote inclusive excellence. https://reporter.nih.gov/project-
details/10397347

% Maximizing Opportunities for Scientific and Academic Independent Careers (MOSAIC) (K99/R00 and UES5).
https://www.nigms.nih.gov/training/careerdev/Pages/MOSAIC.aspx

100 ACD Working Group on Re-envisioning NIH-Supported Postdoctoral Training. https://acd.od.nih.gov/working-
groups/postdocs.html
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101 NJH-Wide Strategic Plan for Diversity, Equity, Inclusion, and Accessibility (DEIA). https://www.nih.gov/about-
nih/nih-wide-strategic-plan-diversity-equity-inclusion-accessibility-deia

102 Next Generation Researchers Initiative. https://grants.nih.gov/ngri.htm

103 pata on Implementing NIH’s Next Generation Researchers Initiative.
https://nexus.od.nih.gov/all/2021/07/12/data-on-implementing-nihs-next-generation-researchers-initiative/

104 More Early Stage Investigators Supported in FY 2022. https://nexus.od.nih.gov/all/2023/06/05/more-early-
stage-investigators-supported-in-fy-2022/

105 Early Research Career Development. https://researchtraining.nih.gov/career/early-career

106 High-Risk, High-Reward Research (HRHR). https://commonfund.nih.gov/highrisk

107 NIH Director's New Innovator Award. https://commonfund.nih.gov/newinnovator

108 N|H Director's Early Independence Award. https://commonfund.nih.gov/earlyindependence

109 Maximizing Investigators’ Research Award (MIRA) (R35).
https://www.nigms.nih.gov/research/mechanisms/mira/pages/default.aspx

110 N|H Pathway to Independence Award (Parent K99/R00 Independent Clinical Trial Not Allowed).
https://grants.nih.gov/grants/guide/pa-files/PA-20-188.html

111 Maximizing Opportunities for Scientific and Academic Independent Careers (MOSAIC) (K99/R00 and UES5).
https://www.nigms.nih.gov/training/careerdev/Pages/MOSAIC.aspx

112 stephen I. Katz Early Stage Investigator Research Project Grant. https://grants.nih.gov/funding/katz-esi-r01.htm
113 Undiagnosed Diseases Network (UDN). https://commonfund.nih.gov/Diseases

114 Focus on the Undiagnosed Diseases Network. https://www.ninds.nih.gov/current-research/focus-
disorders/focus-undiagnosed-diseases-network

115 UDN Facts and Figures. https://undiagnosed.hms.harvard.edu/about-us/facts-and-figures/

118 Focus on the Undiagnosed Diseases Network. https://www.ninds.nih.gov/current-research/focus-
disorders/focus-undiagnosed-diseases-network

117 Diagnosing the Unknown for Care and Advancing Science (DUCAS).

https://reporter.nih.gov/search/wYnWijXS|I 02c3Ew2XnrT9A/project-details/10682163

118 NIH Intramural Center for Alzheimer’s and Related Dementias (CARD). https://card.nih.gov/

119 Roy Blunt Center for Alzheimer’s Disease and Related Dementias Research. https://card.nih.gov/news-
events/card-news/roy-blunt-center-alzheimers-disease-and-related-dementias-research

120 parkinson’s disease gene variant found in study of some people of African ancestry. https://card.nih.gov/news-
events/card-news/parkinsons-disease-gene-variant-found-study-some-people-african-ancestry

121 Clinical and Translational Science Awards (CTSA) Program. https://ncats.nih.gov/research/research-
activities/ctsa

122 Trjal Innovation Network. https://ncats.nih.gov/research/research-activities/ctsa/projects/tin

123 Nationwide IRB Reliance Agreement Aimed at Speeding Research Reaches 1,000 Signatories.
https://ncats.nih.gov/pubs/features/nationwide-IRB-reliance-agreement-aimed-at-speeding-research-reaches-
1000-signatories

124 NCTN: NCI’s National Clinical Trials Network. https://www.cancer.gov/research/infrastructure/clinical-
trials/nctn

125 EDA Approves Olaparib for Adjuvant Treatment of High-Risk Early Breast Cancer.
https://www.fda.gov/drugs/resources-information-approved-drugs/fda-disco-burst-edition-fda-approval-adcetris-
brentuximab-vedotin-combination-chemotherapy-pediatric

126 Olaparib as Adjuvant Treatment in Patients With Germline BRCA Mutated High Risk HER2 Negative Primary
Breast Cancer (OlympiA). https://clinicaltrials.gov/study/NCT02032823

127 EDA D.1.S.C.O. Burst Edition: FDA approval of Adcetris (brentuximab vedotin) in combination with chemotherapy
for pediatric patients with classical Hodgkin lymphoma. https://www.fda.gov/drugs/resources-information-
approved-drugs/fda-disco-burst-edition-fda-approval-adcetris-brentuximab-vedotin-combination-chemotherapy-
pediatric

128 Transformative High-Resolution Cryoelectron Microscopy Program (CryoEM).
https://commonfund.nih.gov/CryoEM
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129 Transformative High-Resolution Cryoelectron Microscopy Program (CryoEM) Service Centers and Training.
https://commonfund.nih.gov/cryoem/sites

130 A great "IDeA" for broadening access to cryoEM. https://commonfund.nih.gov/CryoEM/highlights/great-idea-
broadening-access-cryoem

131 |nstitutional Development Award. https://www.nigms.nih.gov/Research/DRCB/IDeA/Pages/default.aspx

132 Transformative High-Resolution Cryoelectron Microscopy Program (CryoEM): Funded Research.
https://commonfund.nih.gov/CryoEM/fundedresearch

133 CryoEM structure reveals features of protein aggregate formation in the brain.
https://commonfund.nih.gov/CryoEM/highlights/cryoem-structure-reveals-features-protein-aggregate-formation-
brain

134 CryoEM Enables a Clearer Picture of Neuropeptide Signaling and Neuropsychiatric Disorders.
https://commonfund.nih.gov/CryoEM/highlights/cryoem-enables-clearer-picture-neuropeptide-signaling-and-
neuropsychiatric

135 pytting the Freeze on COVID-19: Collecting Images of SARS-CoV-2 Using Cryoelectron Microscopy.
https://commonfund.nih.gov/CryoEM/highlights/putting-freeze-covid-19-collecting-images-sars-cov-2-using-
cryoelectron

136 Building a Bigger Toolbox to Study Antibiotic Resistance.
https://commonfund.nih.gov/CryoEM/highlights/building-bigger-toolbox-study-antibiotic-resistance

137,510 Instrumentation Programs. https://orip.nih.gov/division-construction-instruments/s10-instrumentation-
programs

1385ypercomputing Technologies Funded by ORIP Helped Spur Approval of COVID-19 Vaccines and Save Lives.
https://orip.nih.gov/about-orip/research-highlights/supercomputing-technologies-funded-orip-helped-spur-
approval-covid

139 Gilbert PB, et al. Immune correlates analysis of the mRNA-1273 COVID-19 vaccine efficacy clinical trial. Science.
2022 Jan 7;375(6576):43-50. doi: 10.1126/science.abm3425. Epub 2021 Nov 23. PMID: 34812653; PMCID:
PMC9017870.

140 Gonzalez-Reiche AS, et al. Sequential intrahost evolution and onward transmission of SARS-CoV-2 variants. Nat
Commun. 2023 Jun 3;14(1):3235. doi: 10.1038/s41467-023-38867-x. PMID: 37270625; PMCID: PM(C10239218.

141 The Human BioMolecular Atlas Program (HUBMAP). https://commonfund.nih.gov/HuBMAP

142 HUBMAP Consortium. https://hubmapconsortium.org/

143 New atlas of human kidney cells to help unlock kidney disease research. https://www.nih.gov/news-
events/news-releases/new-atlas-human-kidney-cells-help-unlock-kidney-disease-research

144 Becker WR, Nevins SA, Chen DC, Chiu R, Horning AM, Guha TK, Laquindanum R, Mills M, Chaib H, Ladabaum U,
Longacre T, Shen J, Esplin ED, Kundaje A, Ford JM, Curtis C, Snyder MP, Greenleaf WJ. Single-cell analyses define a
continuum of cell state and composition changes in the malignant transformation of polyps to colorectal cancer.
Nat Genet. 2022 Jul;54(7):985-995. doi: 10.1038/s41588-022-01088-x. Epub 2022 Jun 20. PMID: 35726067; PMCID:
PMC9279149.

145 Ardini-Poleske ME, Clark RF, Ansong C, Carson JP, Corley RA, Deutsch GH, Hagood JS, Kaminski N, Mariani TJ,
Potter SS, Pryhuber GS, Warburton D, Whitsett JA, Palmer SM, Ambalavanan N; LungMAP Consortium. LungMAP:
The Molecular Atlas of Lung Development Program. Am J Physiol Lung Cell Mol Physiol. 2017 Nov 1;313(5):L733-
L740. doi: 10.1152/ajplung.00139.2017. Epub 2017 Aug 10. PMID: 28798251; PMCID: PM(C5792185.

148 LungMAP Objectives. https://www.lungmap.net/about-lungmap/lungmap-objectives/

17 sun X, Perl AK, Li R, Bell SM, Sajti E, Kalinichenko VV, Kalin TV, Misra RS, Deshmukh H, Clair G, Kyle J, Crotty
Alexander LE, Masso-Silva JA, Kitzmiller JA, Wikenheiser-Brokamp KA, Deutsch G, Guo M, Du Y, Morley MP, Valdez
MJ, Yu HV, Jin K, Bardes EE, Zepp JA, Neithamer T, Basil MC, Zacharias WJ, Verheyden J, Young R, Bandyopadhyay
G, Lin S, Ansong C, Adkins J, Salomonis N, Aronow BJ, Xu Y, Pryhuber G, Whitsett J, Morrisey EE; NHLBI LungMAP
Consortium. A census of the lung: CellCards from LungMAP. Dev Cell. 2022 Jan 10;57(1):112-145.e2. doi:
10.1016/j.devcel.2021.11.007. Epub 2021 Dec 21. PMID: 34936882; PMCID: PM(C9202574.

148 Human Tumor Atlas Network. https://humantumoratlas.org/

149 HTAN Overview. https://humantumoratlas.org/overview
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150 Risom T, Glass DR, Averbukh I, Liu CC, Baranski A, Kagel A, McCaffrey EF, Greenwald NF, Rivero-Gutiérrez B,
Strand SH, Varma S, Kong A, Keren L, Srivastava S, Zhu C, Khair Z, Veis DJ, Deschryver K, Vennam S, Maley C, Hwang
ES, Marks JR, Bendall SC, Colditz GA, West RB, Angelo M. Transition to invasive breast cancer is associated with
progressive changes in the structure and composition of tumor stroma. Cell. 2022 Jan 20;185(2):299-310.e18. doi:
10.1016/j.cell.2021.12.023. PMID: 35063072; PMCID: PMC8792442.

151 The Brain Research Through Advancing Innovative Neurotechnologies® (BRAIN) Initiative.
https://braininitiative.nih.gov/. Brain Research Through Advancing Innovative Neurotechologies® Initiative and The
BRAIN Initiative® are registered trademarks of the U.S. Department of Health and Human Services.

152 BRAIN Initiative Cell Atlas Network. https://braininitiative.nih.gov/research/tools-and-technologies-brain-cells-
and-circuits/brain-initiative-cell-atlas-network

153 NIH BRAIN Initiative launches projects to develop cell atlases and molecular tools for cell access.
https://braininitiative.nih.gov/news-events/blog/nih-brain-initiative-launches-projects-develop-cell-atlases-and-
molecular-tools?search-term=atlas

154 Kidney Precision Medicine Project (KPMP). https://www.kpmp.org/

155 Accelerating Medicines Partnership® (AMP®). https://www.nih.gov/research-training/accelerating-medicines-
partnership-amp. ACCELERATING MEDICINES PARTNERSHIP® and AMP® are registered service marks of the U.S.
Department of Health and Human Services.

156 Background - NIH Peer Review Process. https://grants.nih.gov/policy/peer/simplifying-review/background.htm
157 Simplified Peer Review Framework. https://grants.nih.gov/policy/peer/simplifying-review/framework

158 CSR Data & Evaluations. https://public.csr.nih.gov/AboutCSR/Evaluations

159 CSR Initiatives to Address Bias in Peer Review. https://public.csr.nih.gov/AboutCSR/Address-Bias-in-Peer-
Review

160 CSR Advisory Council Update. https://public.csr.nih.gov/sites/default/files/2023-

09/Noni_Byrnes CSRAC Update Sep 2023.pdf

161 Bjas Awareness and Mitigation Training for Reviewers, Chairs, and SROs.
https://public.csr.nih.gov/AboutCSR/Address-Bias-in-Peer-Review

162 Integrity & Fairness in Review. https://public.csr.nih.gov/ForReviewers/MeetingOverview/IntegritylnReview
163 Survey Report: Reviewer Feedback on CSR’s Review Integrity Training Module.
https://public.csr.nih.gov/sites/default/files/2023-

09/Review Integrity Training Survey Report Final Oct 4 2023.pdf

164 Review Integrity and Bias Awareness Training will be Required for NIH Reviewers Effective May 2024 Council
Round. https://grants.nih.gov/grants/guide/notice-files/NOT-OD-23-156.html

165 Wilkinson MD, Dumontier M, Aalbersberg 1), Appleton G, Axton M, Baak A, Blomberg N, Boiten JW, da Silva
Santos LB, Bourne PE, Bouwman J, Brookes AJ, Clark T, Crosas M, Dillo I, Dumon O, Edmunds S, Evelo CT, Finkers R,
Gonzalez-Beltran A, Gray AJ, Groth P, Goble C, Grethe JS, Heringa J, 't Hoen PA, Hooft R, Kuhn T, Kok R, Kok J,
Lusher SJ, Martone ME, Mons A, Packer AL, Persson B, Rocca-Serra P, Roos M, van Schaik R, Sansone SA, Schultes
E, Sengstag T, Slater T, Strawn G, Swertz MA, Thompson M, van der Lei J, van Mulligen E, Velterop J, Waagmeester
A, Wittenburg P, Wolstencroft K, Zhao J, Mons B. The FAIR Guiding Principles for scientific data management and
stewardship. Sci Data. 2016 Mar 15;3:160018. doi: 10.1038/sdata.2016.18. Erratum in: Sci Data. 2019 Mar
19;6(1):6. PMID: 26978244; PMCID: PMC4792175.

166 Common Data Elements: Increasing FAIR Data Sharing. https://nimdirector.nlm.nih.gov/2021/06/23/common-
data-elements-increasing-fair-data-sharing/

167 Sheehan J, Hirschfeld S, Foster E, Ghitza U, Goetz K, Karpinski J, Lang L, Moser RP, Odenkirchen J, Reeves D,
Rubinstein Y, Werner E, Huerta M. Improving the value of clinical research through the use of Common Data
Elements. Clin Trials. 2016 Dec;13(6):671-676. doi: 10.1177/1740774516653238. Epub 2016 Jun 15. PMID:
27311638; PMCID: PMC5133155.

168 Common Data Elements: Increasing FAIR Data Sharing. https://nImdirector.nlm.nih.gov/2021/06/23/common-
data-elements-increasing-fair-data-sharing/

169 N|H CDE Repository. https://cde.nlm.nih.gov/

170 The NIH CDE Repository. https://www.youtube.com/watch?v=pmdeDGHmYUc

78


https://braininitiative.nih.gov/
https://braininitiative.nih.gov/research/tools-and-technologies-brain-cells-and-circuits/brain-initiative-cell-atlas-network
https://braininitiative.nih.gov/research/tools-and-technologies-brain-cells-and-circuits/brain-initiative-cell-atlas-network
https://braininitiative.nih.gov/news-events/blog/nih-brain-initiative-launches-projects-develop-cell-atlases-and-molecular-tools?search-term=atlas
https://braininitiative.nih.gov/news-events/blog/nih-brain-initiative-launches-projects-develop-cell-atlases-and-molecular-tools?search-term=atlas
https://www.kpmp.org/
https://www.nih.gov/research-training/accelerating-medicines-partnership-amp
https://www.nih.gov/research-training/accelerating-medicines-partnership-amp
https://grants.nih.gov/policy/peer/simplifying-review/background.htm
https://grants.nih.gov/policy/peer/simplifying-review/framework.htm#:%7E:text=Five%20regulatory%20criteria%20reorganized%20into%20three%20factors%201,explanation%20Considered%20in%20overall%20impact%3B%20no%20individual%20score
https://public.csr.nih.gov/AboutCSR/Evaluations
https://public.csr.nih.gov/AboutCSR/Address-Bias-in-Peer-Review
https://public.csr.nih.gov/AboutCSR/Address-Bias-in-Peer-Review
https://public.csr.nih.gov/sites/default/files/2023-09/Noni_Byrnes_CSRAC_Update_Sep_2023.pdf
https://public.csr.nih.gov/sites/default/files/2023-09/Noni_Byrnes_CSRAC_Update_Sep_2023.pdf
https://public.csr.nih.gov/AboutCSR/Address-Bias-in-Peer-Review
https://public.csr.nih.gov/ForReviewers/MeetingOverview/IntegrityInReview
https://public.csr.nih.gov/sites/default/files/2023-09/Review_Integrity_Training_Survey_Report_Final_Oct_4_2023.pdf
https://public.csr.nih.gov/sites/default/files/2023-09/Review_Integrity_Training_Survey_Report_Final_Oct_4_2023.pdf
https://grants.nih.gov/grants/guide/notice-files/NOT-OD-23-156.html
https://nlmdirector.nlm.nih.gov/2021/06/23/common-data-elements-increasing-fair-data-sharing/
https://nlmdirector.nlm.nih.gov/2021/06/23/common-data-elements-increasing-fair-data-sharing/
https://nlmdirector.nlm.nih.gov/2021/06/23/common-data-elements-increasing-fair-data-sharing/
https://nlmdirector.nlm.nih.gov/2021/06/23/common-data-elements-increasing-fair-data-sharing/
https://cde.nlm.nih.gov/
https://www.youtube.com/watch?v=pmdeDGHmYUc

Midcourse Review of the NIH-Wide Strategic Plan for Fiscal Years 2021-2025

171 Support for the 2023 NIH Data Management and Sharing Policy. https://cde.nlm.nih.gov/nihDataSharing

172 Data Management & Sharing Policy Overview. https://sharing.nih.gov/data-management-and-sharing-
policy/about-data-management-and-sharing-policies/data-management-and-sharing-policy-overview#after

173 NIH released RFI on Proposed Use of CDEs for NIH-Funded Clinical Research and Trials .
https://datascience.nih.gov/news/responses-due-april-20

174 Request for Information (RFI): Proposed Use of Common Data Elements (CDEs) for NIH-Funded Clinical Research
and Trials. https://datascience.nih.gov/cde-rfi

175 NIH CDE Repository: Resources. https://cde.nlm.nih.gov/resources

176 H.R.4174 - Foundations for Evidence-Based Policymaking Act of 2018. https://www.congress.gov/bill/115th-
congress/house-bill/4174

177 OEPR: Evaluation Resources. https://dpcpsi.nih.gov/oepr/resources

178 Tribal Consultation Report and Response.
https://www.nigms.nih.gov/Research/DRCB/NARCH/Documents/narch-tribal-consultation-report092121.pdf

179 pAR-23-166: Native America Research Centers for Health. https://grants.nih.gov/grants/guide/pa-files/PAR-23-
166.html

180 Accelerating COVID-19 Therapeutic Interventions and Vaccines (ACTIV). https://www.nih.gov/research-
training/medical-research-initiatives/activ

181 ENIH: Accelerating COVID-19 Therapeutic Interventions + Vaccines (ACTIV). https://fnih.org/our-
programs/accelerating-covid-19-therapeutic-interventions-vaccines-activ/

182 NJH Community Engagement Alliance (CEAL). https://ceal.nih.gov/

183 Collins F, Adam S, Colvis C, Desrosiers E, Draghia-Akli R, Fauci A, Freire M, Gibbons G, Hall M, Hughes E, Jansen
K, Kurilla M, Lane HC, Lowy D, Marks P, Menetski J, Pao W, Pérez-Stable E, Purcell L, Read S, Rutter J, Santos M,
Schwetz T, Shuren J, Stenzel T, Stoffels P, Tabak L, Tountas K, Tromberg B, Wholley D, Woodcock J, Young J. The
NIH-led research response to COVID-19. Science. 2023 Feb 3;379(6631):441-444. Doi: 10.1126/science.adf5167.
Epub 2023 Feb 2. PMID: 36730407.

184 Rapid Acceleration of Diagnostics (RADx®). https://www.nih.gov/research-training/medical-research-
initiatives/radx

185 RADX® Tech and ATP Programs. https://www.nibib.nih.gov/covid-19/radx-tech-program

186 RADx® Underserved Populations (RADx-UP). https://radx-up.org

187 RADx Tech. https://www.nibib.nih.gov/programs/radx-tech-program

188 N|BIB RADX® Tech Timeline. https://www.nibib.nih.gov/covid-19/radx-tech-program/radx-tech-timeline

189 RADxX® Tech Accessible At-Home COVID-19 Tests. https://www.nibib.nih.gov/covid-19/radx-tech-
program/listening-session/agenda

190 RADx Tech Program tackles design of accessible COVID-19 home tests. https://www.nibib.nih.gov/news-
events/newsroom/radx-tech-program-tackles-design-accessible-covid-19-home-tests

191 RADxUp Brief: Community Engagement. https://radx-up.org/wp-content/uploads/2024/03/RADx-UP-Brief-
Community-Engagement-19March2024.pdf

192 projects By the Numbers. https://radx-up.org/research/projects/projects-by-the-numbers/

193 Community Partnerships to Advance Science for Society. https://commonfund.nih.gov/compass

194 Brown AGM, Winchester D, Bynum SA, Amolegbe SM, Ferguson YO, Flournoy Floyd M, Lawhorn C, Le JT, Lioyd J,
Oh AY, Tyus N, Whitaker DE, Boyce CA. Listening Sessions to Shape the Innovative NIH ComPASS Common Fund
Program to Advance Health Equity. Am J Public Health. 2024 Jul;114(7):685-689. doi: 10.2105/AJPH.2024.307656.
Epub 2024 Apr 18. PMID: 38635943; PMCID: PMC11153955.

195 Community Partnerships to Advance Science for Society: Funded Research.
https://commonfund.nih.gov/compass/fundedresearch

1% Accelerating Medicine Partnerships (AMP). https://fnih.org/our-programs/accelerating-medicines-partnership-
amp/. ACCELERATING MEDICINES PARTNERSHIP® and AMP® are registered service marks of the U.S. Department
of Health and Human Services.
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197 Cedeno M, Murillo-Saich J, Coras R, Cedola F, Brandy A, Prior A, Pedersen A, Mateo L, Martinez-Morillo M,
Guma M. Serum metabolomic profiling identifies potential biomarkers in arthritis in older adults: an exploratory
study. Metabolomics. 2023 Apr 6;19(4):37. doi: 10.1007/s11306-023-02004-y. PMID: 37022535.

198 Zhang F, Jonsson AH, Nathan A, Millard N, Curtis M, Xiao Q, Gutierrez-Arcelus M, Apruzzese W, Watts GFM,
Weisenfeld D, Nayar S, Rangel-Moreno J, Meednu N, Marks KE, Mantel |, Kang JB, Rumker L, Mears J, Slowikowski
K, Weinand K, Orange DE, Geraldino-Pardilla L, Deane KD, Tabechian D, Ceponis A, Firestein GS, Maybury M,
Sahbudin I, Ben-Artzi A, Mandelin AM 2nd, Nerviani A, Lewis MJ, Rivellese F, Pitzalis C, Hughes LB, Horowitz D,
DiCarlo E, Gravallese EM, Boyce BF; Accelerating Medicines Partnership: RA/SLE Network; Moreland LW, Goodman
SM, Perlman H, Holers VM, Liao KP, Filer A, Bykerk VP, Wei K, Rao DA, Donlin LT, Anolik JH, Brenner MB,
Raychaudhuri S. Deconstruction of rheumatoid arthritis synovium defines inflammatory subtypes. Nature. 2023
Nov;623(7987):616-624. doi: 10.1038/s41586-023-06708-y. Epub 2023 Nov 8. PMID: 37938773; PMCID:
PMC10651487.

199 AMP Rheumatoid Arthritis, Systemic Lupus Erythematosus. https://fnih.org/our-programs/accelerating-
medicines-partnership-amp/amp-rheumatoid-arthritis-and-lupus/

200 Accelerating Medicines Partnership® Rheumatoid Arthritis and Systemic Lupus Erythematosus (AMP® RA/SLE)
Program. https://www.niams.nih.gov/grants-funding/funded-research/accelerating-medicines/RA-SLE

201 The ARK Portal. https://arkportal.synapse.org/

202 pccelerating Medicines Partnership® Autoimmune and Immune-Mediated Diseases (AMP® AIM) Program.
https://www.niams.nih.gov/grants-funding/niams-supported-research-programs/accelerating-medicines-
partnership-amp

203 Bespoke Gene Therapy Consortium. https://www.nih.gov/research-training/accelerating-medicines-
partnership-amp/bespoke-gene-therapy-consortium

204 The Foundation for the National Institutes of Health Announces Selection of Eight Rare Diseases for the Bespoke
Gene Therapy Consortium Clinical Trial Portfolio. https://fnih.org/news/the-foundation-for-the-national-institutes-
of-health-announces-selection-of-eight-rare-diseases-for-the-bespoke-gene-therapy-consortium-clinical-trial-
portfolio/

205 Accelerating Medicines Partnership (AMP). https://fnih.org/our-programs/accelerating-medicines-partnership-
amp/

206 NIH Civil | Office of Human Resources. https://hr.nih.gov/working-nih/civil

2071311 - Preventing and Addressing Harassment and Inappropriate Conduct. https://policymanual.nih.gov/1311
208 Cjvil Process. https://hr.nih.gov/working-nih/civil/civil-process

209 The Workforce We Support. https://hr.nih.gov/about/ohr-annual-report/workforce-we-support

210 Grants & Funding: Expectations, Policies, and Requirements.
https://grants.nih.gov/grants/policy/harassment/policy-requirement.htm

211 Grants & Funding: Related Statements. https://grants.nih.gov/grants/policy/harassment/related-
statements.htm

212 Case Study in Research Integrity — Banned From Supervising, Can’t Go in Lab, but No Impact on NIH Funded
Research? https://nexus.od.nih.gov/all/2023/07/17/case-study-in-research-integrity-banned-from-supervising-
cant-go-in-lab-but-no-impact-on-nih-funded-research/

213 Ypdated Requirements for NIH Notification of Removal or Disciplinary Action Involving Program
Directors/Principal Investigators or other Senior/Key Personnel. https://grants.nih.gov/grants/guide/notice-
files/NOT-OD-22-129.html

214 How Implementing a 2022 Law is Helping Us Ensure Safe and Respectful Workplaces.
https://nexus.od.nih.gov/all/2024/03/13/how-implementing-a-2022-law-is-helping-us-ensure-safe-and-respectful-
workplaces/

215 Trends in Extramural Research Integrity Allegations Received at NIH.
https://nexus.od.nih.gov/all/2023/03/22/trends-in-extramural-research-integrity-allegations-received-at-nih/

216 Creating meaningful reforms to end sexual harassment in science. https://www.nih.gov/about-nih/who-we-
are/nih-director/statements/creating-meaningful-reforms-end-sexual-harassment-science
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217 Congress Strengthens NIH’s Ability To Address Harassment in NIH-funded Activities.
https://nexus.od.nih.gov/all/2022/05/10/congress-strengthens-nihs-ability-to-address-harassment-in-nih-funded-
activities/

218 Data - Harassment and Discrimination Concerns. https://grants.nih.gov/grants/policy/harassment/data

219 pybMed Central. https://www.ncbi.nlm.nih.gov/pmc/

220 Ensuring Free, Immediate, and Equitable Access to Federally Funded Research.
https://www.whitehouse.gov/wp-content/uploads/2022/08/08-2022-0STP-Public-access-Memo.pdf

221 | istening Sessions on NIH Public Access Plan. https://videocast.nih.gov/watch=49504

222 Request for Information on the NIH Plan to Enhance Public Access to the Results of NIH-Supported Research.
https://grants.nih.gov/grants/guide/notice-files/NOT-OD-23-091.html

223 Enhancing Public Access to the Results of Research Supported by the Department of Health and Human Services
- A Workshop. https://www.nationalacademies.org/our-work/enhancing-public-access-to-the-results-of-research-
supported-by-the-department-of-health-and-human-services-a-workshop

224 Changing the Culture of Data Management and Sharing: A Workshop. https://www.nationalacademies.org/our-
work/changing-the-culture-of-data-management-and-sharing-a-workshop

225 Informed Consent for Secondary Research with Data and Biospecimens: Points to

Consider and Sample Language for Future Use and/or Sharing. https://osp.od.nih.gov/wp-
content/uploads/Informed-Consent-Resource-for-Secondary-Research-with-Data-and-Biospecimens.pdf

226 Sypplemental Information to the NIH Policy for Data Management and Sharing: Protecting Privacy When
Sharing Human Research Participant Data. https://grants.nih.gov/grants/guide/notice-files/NOT-OD-22-213.html
227 sypplemental Information to the NIH Policy for Data Management and Sharing: Responsible Management and
Sharing of American Indian/Alaska Native Participant Data. https://grants.nih.gov/grants/guide/notice-files/NOT-
0D-22-214.html

228 Expediting the Translation of Research Results to Improve Human Health. https://sharing.nih.gov/

229 Writing a Data Management and Sharing Plan. https://sharing.nih.gov/data-management-and-sharing-
policy/planning-and-budgeting-for-data-management-and-sharing/writing-a-data-management-and-sharing-
plan#tsample-plans

230 Learning Resources for Data Management and Sharing Policy. https://sharing.nih.gov/data-management-and-
sharing-policy/resources/learning?policy=DMS

231 Generalist Repository Ecosystem Initiative. https://datascience.nih.gov/data-ecosystem/generalist-repository-
ecosystem-initiative

232 Streamlining Access to Controlled Data at the NIH. https://datascience.nih.gov/streamlining-access-to-
controlled-data

233 pigital NIH: Innovation, Technology, and Computation for the Future of NIH.
https://report.nih.gov/sites/report/files/2023-02/Digital%20NIH%20Strategy 2023.02.06 Final 508C.pdf

234 Records Management. https://oma.od.nih.gov/DMS/Pages/Records-Management.aspx

235 Memorandum For The Heads Of Executive Departments And Agencies: Update to Transition to Electronic
Records. https://www.whitehouse.gov/wp-content/uploads/2022/12/M 23 07-M-Memo-Electronic-

Records final.pdf

236 Tools & Technology. https://public.csr.nih.gov/ForReviewers/ToolsAndTechnology

237 Managing the NIH Bethesda Campus Capital Assets for Success in a Highly Competitive Global Biomedical
Research Environment National Academies of Sciences, Engineering, and Medicine.
https://nap.nationalacademies.org/read/25483/chapter/1

238 National Capital Planning Commission: Executive Director’s Recommendation from Commission Meeting March
4,2021.

https://www.ncpc.gov/docs/actions/2021March/8235 Surgery Radiology and Lab Medicine Building Addition
Staff Report Mar2021.pdf

23% Rocky Mountain Laboratories — Comparative Medicine Center (RCMC).
https://orf.od.nih.gov/Construction/ORFSignatureProjects/Pages/Rocky-Mountain-Laboratories-%E2%80%93-
Comparative-Medicine-Center-(RCMC).aspx
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240 FY25 Congressional Justification: Buildings and Facilities.
https://officeofbudget.od.nih.gov/pdfs/FY25/insti_center subs/28-B&F FY25 CJ Chapter.pdf

241 All of Us Data Snapshots. https://www.researchallofus.org/data-tools/data-snapshots/ .

242 Notice of NIH’s Interest in Diversity. https://grants.nih.gov/grants/guide/notice-files/NOT-OD-20-031.html

243 All of Us Research Program Makes Nearly 250,000 Whole Genome Sequences Available to Advance Precision
Medicine. https://allofus.nih.gov/news-events/announcements/all-us-research-program-makes-nearly-250000-
whole-genome-sequences-available-advance-precision-medicine

244 NIH launches largest precision nutrition research effort of its kind. https://allofus.nih.gov/news-
events/announcements/nih-launches-largest-precision-nutrition-research-effort-its-kind

245 All of Us Research Program Starts Collecting New Mental Health and Well-Being Data.
https://allofus.nih.gov/news-events/announcements/all-us-research-program-starts-collecting-new-mental-
health-and-well-being-data

246 “pA|| of Us” study plans to add environmental exposures. https://factor.niehs.nih.gov/2023/8/feature/2-all-of-
us-environmental-exposure-data

247 Bold Predictions for Human Genomics by 2030: Session 6.

https://www.youtube.com/watch?v=H XUEiT7sVo&list=PL1ay9ko4A8sm n7QZ1Re0Y3fbUAvIC7VU&index=5

248 Implementing Genomics in Practice (IGNITE) Pragmatic Clinical Trials Network (PTN).
https://www.genome.gov/Funded-Programs-Projects/Implementing-Genomics-in-Practice-IGNITE-Pragmatic-
Clinical-Trials-Network

249 Clayton EW, Smith ME, Anderson KC, Chung WK, Connolly JJ, Fullerton SM, McGowan ML, Peterson JF, Prows
CA, Sabatello M, Holm IA. Studying the impact of translational genomic research: Lessons from eMERGE. Am J Hum
Genet. 2023 Jul 6;110(7):1021-1033. doi: 10.1016/j.ajhg.2023.05.011. Epub 2023 Jun 20. PMID: 37343562; PMCID:
PMC10357472.

250 The Aging Genome Association Study "AGE-GAIN".
https://reporter.nih.gov/search/GP5ZCVtUzEGpK2MVMIgtmA/project-details/10691073

21 Yau MS, Kuipers AL, Price R, Nicolas A, Tajuddin SM, Handelman SK, Arbeeva L, Chesi A, Hsu YH, Liu CT, Karasik
D, Zemel BS, Grant SF, Jordan JM, Jackson RD, Evans MK, Harris TB, Zmuda JM, Kiel DP. A Meta-Analysis of the
Transferability of Bone Mineral Density Genetic Loci Associations From European to African Ancestry Populations. )
Bone Miner Res. 2021 Mar;36(3):469-479. doi: 10.1002/jbmr.4220. Epub 2020 Dec 18. PMID: 33249669; PMCID:
PMC8353846.

252 NCI-MATCH Trial (Molecular Analysis for Therapy Choice). https://www.cancer.gov/about-
cancer/treatment/clinical-trials/nci-supported/nci-match

253 NCI-COG Pediatric MATCH Precision Medicine Clinical Trial. https://www.cancer.gov/about-
cancer/treatment/nci-supported/pediatric-match

254 What Comes after NCI-MATCH? NCI’s New Precision Medicine Cancer Trials. https://www.cancer.gov/news-
events/cancer-currents-blog/2023/new-nci-precision-medicine-trials

255 RePORTER Search Results for Active Projects Funded by RFA-HG-20-037 and RFA-HG-20-036.
https://reporter.nih.gov/search/uwEWiaNgPUWZS1z4k nr5Q/projects

256 EDA Approves First Cellular Therapy to Treat Patients with Type 1 Diabetes. https://www.fda.gov/news-
events/press-announcements/fda-approves-first-cellular-therapy-treat-patients-type-1-diabetes

257 Mukherjee S, Kim B, Cheng LY, Doerfert MD, Li J, Hernandez A, Liang L, Jarvis Ml, Rios PD, Ghani S, Joshi |, Isa D,
Ray T, Terlier T, Fell C, Song P, Miranda RN, Oberholzer J, Zhang DY, Veiseh O. Screening hydrogels for antifibrotic
properties by implanting cellularly barcoded alginates in mice and a non-human primate. Nat Biomed Eng. 2023
Jul;7(7):867-886. doi: 10.1038/s41551-023-01016-2. Epub 2023 Apr 27. PMID: 37106151; PMCID: PMC10593184.
258 | ej J, Coronel MM, Yolcu ES, Deng H, Grimany-Nuno O, Hunckler MD, Ulker V, Yang Z, Lee KM, Zhang A, Luo H,
Peters CW, Zou Z, Chen T, Wang Z, McCoy CS, Rosales IA, Markmann JF, Shirwan H, Garcia AJ. FasL microgels
induce immune acceptance of islet allografts in nonhuman primates. Sci Adv. 2022 May 13;8(19):eabm9881. doi:
10.1126/sciadv.abm9881. Epub 2022 May 13. PMID: 35559682; PMCID: PMC9106299.

259 poloff JC, Ma M, Sadraei A, Tam HH, Farah S, Hollister-Lock J, Vegas Al, Veiseh O, Quiroz VM, Rakoski A, Aresta-
DaSilva S, Bader AR, Griffin M, Weir GC, Brehm MA, Shultz LD, Langer R, Greiner DL, Anderson DG. Identification of
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a humanized mouse model for functional testing of immune-mediated biomaterial foreign body response. Sci Adv.
2023 Jun 16;9(24):eade9488. doi: 10.1126/sciadv.ade9488. Epub 2023 Jun 16. PMID: 37327334; PMCID:
PMC10275594.

260 | gj J, Coronel MM, Yolcu ES, Deng H, Grimany-Nuno O, Hunckler MD, Ulker V, Yang Z, Lee KM, Zhang A, Luo H,
Peters CW, Zou Z, Chen T, Wang Z, McCoy CS, Rosales IA, Markmann JF, Shirwan H, Garcia AJ. FasL microgels
induce immune acceptance of islet allografts in nonhuman primates. Sci Adv. 2022 May 13;8(19):eabm9881. doi:
10.1126/sciadv.abm9881. Epub 2022 May 13. PMID: 35559682; PMCID: PMC9106299.

261 Coronel MM, Linderman SW, Martin KE, Hunckler MD, Medina JD, Barber G, Riley K, Yolcu ES, Shirwan H, Garcia
AJ. Delayed graft rejection in autoimmune islet transplantation via biomaterial immunotherapy. Am J Transplant.
2023 Nov;23(11):1709-1722. doi: 10.1016/j.ajt.2023.07.023. Epub 2023 Aug 3. PMID: 37543091; PMCID:
PMC10837311.

262 Ernst AU, Wang LH, Worland SC, Marfil-Garza BA, Wang X, Liu W, Chiu A, Kin T, O'Gorman D, Steinschneider S,
Datta AK, Papas KK, James Shapiro AM, Ma M. A predictive computational platform for optimizing the design of
bioartificial pancreas devices. Nat Commun. 2022 Oct 13;13(1):6031. doi: 10.1038/s41467-022-33760-5. PMID:
36229614; PMCID: PMC9561707.

263 A Safety, Tolerability, and Efficacy Study of VX-264 in Participants With Type 1 Diabetes.
https://clinicaltrials.gov/study/NCT05791201

264 Undiagnosed Diseases Network (UDN). https://commonfund.nih.gov/Diseases

265 The GREGoR Consortium. https://www.genome.gov/Funded-Programs-Projects/GREGOR-Consortium

266 Clinical and Translational Science Awards (CTSA) Program. https://ncats.nih.gov/research/research-
activities/ctsa

267 Goli R, Li J, Brandimarto J, Levine LD, Riis V, McAfee Q, DePalma S, Haghighi A, Seidman JG, Seidman CE, Jacoby
D, Macones G, Judge DP, Rana S, Margulies KB, Cappola TP, Alharethi R, Damp J, Hsich E, Elkayam U, Sheppard R,
Alexis JD, Boehmer J, Kamiya C, Gustafsson F, Damm P, Ersbgll AS, Goland S, Hilfiker-Kleiner D, McNamara DM;
IMAC-2 and IPAC Investigators; Arany Z. Genetic and Phenotypic Landscape of Peripartum Cardiomyopathy.
Circulation. 2021 May 11;143(19):1852-1862. doi: 10.1161/CIRCULATIONAHA.120.052395. Epub 2021 Apr 20.
PMID: 33874732; PMCID: PM(C8113098.

268 Bench to Bassinet: Pediatric Cardiac Genomics Consortium (PCGC). http://chdgenes.org/

269 Morton SU, Shimamura A, Newburger PE, Opotowsky AR, Quiat D, Pereira AC, Jin SC, Gurvitz M, Brueckner M,
Chung WK, Shen Y, Bernstein D, Gelb BD, Giardini A, Goldmuntz E, Kim RW, Lifton RP, Porter GA Jr, Srivastava D,
Tristani-Firouzi M, Newburger JW, Seidman JG, Seidman CE. Association of Damaging Variants in Genes With
Increased Cancer Risk Among Patients With Congenital Heart Disease. JAMA Cardiol. 2021 Apr 1;6(4):457-462. doi:
10.1001/jamacardio.2020.4947. PMID: 33084842; PMCID: PMC7578917.

270Yu M, Aguirre M, Jia M, Gjoni K, Cordova-Palomera A, Munger C, Amgalan D, Rosa Ma X, Pereira A, Tcheandjieu
C, Seidman C, Seidman J, Tristani-Firouzi M, Chung W, Goldmuntz E, Srivastava D, Loos RJF, Chami N, Cordell H,
DreRen M, Mueller-Myhsok B, Lahm H, Krane M, Pollard KS, Engreitz JM, Gagliano Taliun SA, Gelb BD, Priest JR.
Oligogenic Architecture of Rare Noncoding Variants Distinguishes 4 Congenital Heart Disease Phenotypes. Circ
Genom Precis Med. 2023 Jun;16(3):258-266. doi: 10.1161/CIRCGEN.122.003968. Epub 2023 Apr 7. PMID:
37026454; PMCID: PMC10330096.

271 Morton SU, Norris-Brilliant A, Cunningham S, King E, Goldmuntz E, Brueckner M, Miller TA, Thomas NH, Liu C,
Adams HR, Bellinger DC, Cleveland J, Cnota JF, Dale AM, Frommelt M, Gelb BD, Grant PE, Goldberg CS, Huang H,
Kuperman JM, Li JS, McQuillen PS, Panigrahy A, Porter GA Jr, Roberts AE, Russell MW, Seidman CE, Tivarus ME,
Anagnoustou E, Hagler DJ Jr, Chung WK, Newburger JW. Association of Potentially Damaging De Novo Gene
Variants With Neurologic Outcomes in Congenital Heart Disease. JAMA Netw Open. 2023 Jan 3;6(1):e2253191. doi:
10.1001/jamanetworkopen.2022.53191. PMID: 36701153; PMCID: PMC9880793.

272 pediatric Heart Network. https://www.pediatricheartnetwork.org/

273 MESA - Multi-Ethnic Study of Atherosclerosis. https://www.mesa-nhlbi.org/

274 post WS, Watson KE, Hansen S, Folsom AR, Szklo M, Shea S, Barr RG, Burke G, Bertoni AG, Allen N, Pankow JS,
Lima JAC, Rotter JI, Kaufman JD, Johnson WC, Kronmal RA, Diez-Roux AV, McClelland RL. Racial and Ethnic
Differences in All-Cause and Cardiovascular Disease Mortality: The MESA Study. Circulation. 2022 Jul
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19;146(3):229-239. doi: 10.1161/CIRCULATIONAHA.122.059174. Epub 2022 Jul 18. PMID: 35861763; PMCID:
PM(C9937428.

275 Jackson Heart Study. https://www.jacksonheartstudy.org/

276 Strong Heart Study. https://strongheartstudy.org/

277 The RURAL Cohort Study. https://theruralstudy.org/

278 DECIPHeR Alliance. https://decipheralliance.org/

279 ENRICH: Early Interventions to Promote Cardiovascular Health of Mothers and Children.
https://www.hvenrich.org/

280 Accelerating Medicines Partnership® (AMP®). https://www.nih.gov/research-training/accelerating-medicines-
partnership-amp. ACCELERATING MEDICINES PARTNERSHIP® and AMP® are registered service marks of the U.S.
Department of Health and Human Services.

281 Accelerating Medicines Partnership® (AMP®) Heart Failure. https://www.nih.gov/research-
training/accelerating-medicines-partnership-amp/heart-failure

282 NTAC Challenge Winners - 2022. https://www.nibib.nih.gov/ntac-challenge-winners

28 Lin M, Zhang Z, Gao X, Bian Y, Wu RS, Park G, Lou Z, Zhang Z, Xu X, Chen X, Kang A, Yang X, Yue W, Yin L, Wang
C, Qi B, Zhou S, Hu H, Huang H, Li M, Gu Y, Mu J, Yang A, Yaghi A, Chen Y, Lei Y, Lu C, Wang R, Wang J, Xiang S,
Kistler EB, Vasconcelos N, Xu S. A fully integrated wearable ultrasound system to monitor deep tissues in moving
subjects. Nat Biotechnol. 2023 May 22. doi: 10.1038/s41587-023-01800-0. Epub ahead of print. PMID: 37217752.
284 NIH Paul D. Wellstone Muscular Dystrophy Specialized Centers. https://www.wellstonemdcenters.nih.gov/
285 D'Ambrosio ES, Mendell JR. Evolving Therapeutic Options for the Treatment of Duchenne Muscular Dystrophy.
Neurotherapeutics. 2023 Sep 6. doi: 10.1007/s13311-023-01423-y. Epub ahead of print. PMID: 37673849.

28 EDA Approves First Gene Therapy for Treatment of Certain Patients with Duchenne Muscular Dystrophy.
https://www.fda.gov/news-events/press-announcements/fda-approves-first-gene-therapy-treatment-certain-
patients-duchenne-muscular-dystrophy

287 A Gene Transfer Therapy Study to Evaluate the Safety and Efficacy of Delandistrogene Moxeparvovec (SRP-
9001) in Participants With Duchenne Muscular Dystrophy (DMD) (EMBARK).
https://clinicaltrials.gov/study/NCT05096221

28 Engineering a Better Way to Deliver Therapeutic Genes to Muscles.
https://directorsblog.nih.gov/2021/09/21/engineering-a-better-way-to-deliver-therapeutic-genes-to-muscles/
28 Senator Paul D. Wellstone Muscular Dystrophy Specialized Research Center - Seattle.
https://reporter.nih.gov/search/fwdBHemeVEeA7xIFB-oB3A/project-details/10712148

2%0 pelivery of Full Length Dystrophin to Muscle Cells for DMD Gene Therapy.
https://reporter.nih.gov/search/853Bsz32ykmknE2g8NRIOg/project-details/10695412

291 pystrophin Replacement. https://reporter.nih.gov/search/fwdBHemeVEeA7xIFB-oB3A/project-
details/10612087

292 Cure Sickle Cell Initiative. https://www.nhlbi.nih.gov/science/cure-sickle-cell-initiative

293 Gene Transfer for Patients With Sickle Cell Disease. https://clinicaltrials.gov/study/NCT02186418

294 A Gene Transfer Study Inducing Fetal Hemoglobin in Sickle Cell Disease (GRASP, BMT CTN 2001) (GRASP).
https://clinicaltrials.gov/study/NCT05353647

295 Recruitment and Engagement in Care to Impact Practice Enhancement (RECIPE) for Sickle Cell disease.
https://reporter.nih.gov/project-details/10683371

2% HEAL Initiative: Sickle Cell Disease Pain Management Trials Utilizing the Pain Management Effectiveness
Research Network Cooperative Agreement (UG3/UH3, Clinical Trial Required).
https://grants.nih.gov/grants/guide/rfa-files/RFA-AT-22-005.html

297 Finding New Options for Sickle Cell Disease Pain. https://heal.nih.gov/news/stories/new-options-sickle-cell-
disease-pain

2%8 Treating pain in sickle cell disease by means of focused ultrasound neuromodulation.
https://reporter.nih.gov/project-details/9932691

2% Hybrid Effectiveness-Implementation Trial of Guided Relaxation and Acupuncture for Chronic Sickle Cell Disease
Pain. https://reporter.nih.gov/project-details/10135213
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300 HEAL Initiative: Pragmatic and Implementation Studies for the Management of Sickle Cell Disease Pain
(UG3/UHS3, Clinical Trials Optional). https://grants.nih.gov/grants/guide/rfa-files/RFA-AT-22-004.html

301 pemocratizing Education for Sickle Cell Disease Gene Therapy Project. https://www.genome.gov/research-at-
nhgri/Projects/Democratizing-Education

302 NIH launches first U.S. clinical trial of patient-derived stem cell therapy to replace and repair dying cells in
retina. https://www.nei.nih.gov/about/news-and-events/news/nih-launches-first-us-clinical-trial-patient-derived-
stem-cell-therapy-replace-and-repair-dying

303 First U.S. patient receives autologous stem cell therapy to treat dry AMD. https://www.nih.gov/news-
events/news-releases/first-us-patient-receives-autologous-stem-cell-therapy-treat-dry-amd

304 pothiawala A, Sahbazoglu BE, Ang BK, Matthias N, Pei G, Yan Q, Davis BR, Huard J, Zhao Z, Nakayama N. GDF5+
chondroprogenitors derived from human pluripotent stem cells preferentially form permanent chondrocytes.
Development. 2022 Jun 1;149(11):dev196220. doi: 10.1242/dev.196220. Epub 2022 Jun 6. PMID: 35451016;
PMCID: PM(C9245189.

305 A comparative analysis of endogenous vs. pluripotent stem cell-derived cardiomyocytes for heart regeneration.
https://reporter.nih.gov/search/tbGKdR0O5vk2JPOOLRRMrfQ/project-details/10489689

306 Engineered human microglia as a cell-based therapy for a-beta plague removal.
https://reporter.nih.gov/search/Lk58kYKj6Eakef MX0ew3A/project-details/10475191

307 Overcoming Barriers to retinal ganglion cell replacement in experimental glaucoma.
https://reporter.nih.gov/search/1mR3QsGELUS6G Vx2014qgw/project-details/10725185

308 Martha Murray, MD, FAAOS, presented with 2022 OREF Clinical Research Award for studies leading to FDA
approval of first implant to stimulate ACL healing. https://www.prnewswire.com/news-releases/martha-murray-
md-faaos-presented-with-2022-oref-clinical-research-award-for-studies-leading-to-fda-approval-of-first-implant-
to-stimulate-acl-healing-301471155.html

309 FDA Authorizes Marketing of New Implant to Repair a Torn ACL. https://www.fda.gov/news-events/press-
announcements/fda-authorizes-marketing-new-implant-repair-torn-acl

310 A Comparison of ACL Repair With BEAR Device vs. Autograft Patellar Tendon ACL Reconstruction (BEAR-MOON).
https://www.clinicaltrials.gov/study/NCT03776162

311 Hallman M, Driscoll JA, Lubbe R, Jeong S, Chang K, Haleem M, Jakus A, Pahapill R, Yun C, Shah R, Hsu WK, Stock
SR, Hsu EL. Influence of Geometry and Architecture on the In Vivo Success of 3D-Printed Scaffolds for Spinal
Fusion. Tissue Eng Part A. 2021 Jan;27(1-2):26-36. doi: 10.1089/ten.TEA.2020.0004. Epub 2020 Mar 26. PMID:
32098585; PMCID: PMC7826428.

312 Franca CM, Athirasala A, Subbiah R, Tahayeri A, Selvakumar P, Mansoorifar A, Horsophonphong S, Sercia A, Nih
L, Bertassoni LE. High-Throughput Bioprinting of Geometrically-Controlled Pre-Vascularized Injectable Microgels
for Accelerated Tissue Regeneration. Adv Healthc Mater. 2023 Sep;12(22):€2202840. doi:
10.1002/adhm.202202840. Epub 2023 May 31. PMID: 37219011; PMCID: PMC10526736.

313 1jJ, Sudiwala S, Berthoin L, Mohabbat S, Gaylord EA, Sinada H, Cruz Pacheco N, Chang JC, Jeon O, Lombaert
IMA, May AJ, Alsberg E, Bahney CS, Knox SM. Long-term functional regeneration of radiation-damaged salivary
glands through delivery of a neurogenic hydrogel. Sci Adv. 2022 Dec 21;8(51):eadc8753. doi:
10.1126/sciadv.adc8753. Epub 2022 Dec 21. PMID: 36542703; PMCID: PMC9770982.

314yy M, Ma L, Yuan Y, Ye X, Montagne A, He J, Ho TV, Wu Y, Zhao Z, Sta Maria N, Jacobs R, Urata M, Wang H,
Zlokovic BV, Chen JF, Chai Y. Cranial Suture Regeneration Mitigates Skull and Neurocognitive Defects in
Craniosynostosis. Cell. 2021 Jan 7;184(1):243-256.e18. doi: 10.1016/j.cell.2020.11.037. PMID: 33417861; PMCID:
PMC7891303.

315 Lju Y, Dzidotor G, Le TT, Vinikoor T, Morgan K, Curry EJ, Das R, McClinton A, Eisenberg E, Apuzzo LN, Tran KTM,
Prasad P, Flanagan TJ, Lee SW, Kan HM, Chorsi MT, Lo KWH, Laurencin CT, Nguyen TD. Exercise-induced
piezoelectric stimulation for cartilage regeneration in rabbits. Sci Transl Med. 2022 Jan 12;14(627):eabi7282. doi:
10.1126/scitransImed.abi7282. Epub 2022 Jan 12. PMID: 35020409.

316 Choi YR, Collins KH, Springer LE, Pferdehirt L, Ross AK, Wu CL, Moutos FT, Harasymowicz NS, Brunger JM, Pham
CTN, Guilak F. A genome-engineered bioartificial implant for autoregulated anticytokine drug delivery. Sci Adv.
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2021 Sep 3;7(36):eabj1414. doi: 10.1126/sciadv.abj1414. Epub 2021 Sep 1. PMID: 34516920; PMCID:
PMC8442875.

317 Anderson M, Dubey N, Bogie K, Cao C, Li J, Lerchbacker J, Mendonga G, Kauffmann F, Bottino MC, Kaigler D.
Three-dimensional printing of clinical scale and personalized calcium phosphate scaffolds for alveolar bone
reconstruction. Dent Mater. 2022 Mar;38(3):529-539. doi: 10.1016/j.dental.2021.12.141. Epub 2022 Jan 21. PMID:
35074166; PMCID: PM(C9016367.

318 Griebel M, Vasan A, Chen C, Eyckmans J. Fibroblast clearance of damaged tissue following laser ablation in
engineered microtissues. APL Bioeng. 2023 Mar 14;7(1):016112. doi: 10.1063/5.0133478. PMID: 36938481,
PMCID: PMC10017124.

319 Ziegler-Graham K, MacKenzie EJ, Ephraim PL, Travison TG, Brookmeyer R. Estimating the prevalence of limb loss
in the United States: 2005 to 2050. Arch Phys Med Rehabil. 2008 Mar;89(3):422-9. doi:
10.1016/j.apmr.2007.11.005. PMID: 18295618.

320 pavidian D, Levin M. Inducing Vertebrate Limb Regeneration: A Review of Past Advances and Future Outlook.
Cold Spring Harb Perspect Biol. 2022 May 17;14(4):a040782. doi: 10.1101/cshperspect.a040782. PMID: 34400551;
PMCID: PM(C9121900.

321 NIH Estimates of Funding for Various Research, Condition, and Disease Categories (RCDC).
https://report.nih.gov/funding/categorical-spending#/

322 | ovely AM, Duerr TJ, Qiu Q, Galvan S, Voss SR, Monaghan JR. Wnt Signaling Coordinates the Expression of Limb
Patterning Genes During Axolotl Forelimb Development and Regeneration. Front Cell Dev Biol. 2022 Apr
21;10:814250. doi: 10.3389/fcell.2022.814250. PMID: 35531102; PMCID: PM(C9068880.

323 Sybramanian E, Elewa A, Brito G, Kumar A, Segerstolpe A, Karampelias C, Bjorklund A, Sandberg R, Echeverri K,
Lui WO, Andersson O, Simon A. A small noncoding RNA links ribosome recovery and translation control to
dedifferentiation during salamander limb regeneration. Dev Cell. 2023 Mar 27;58(6):450-460.e6. doi:
10.1016/j.devcel.2023.02.007. Epub 2023 Mar 8. PMID: 36893754.

324 NIH Research Plan on Rehabilitation. https://www.nichd.nih.gov/sites/default/files/2021-

11/NIH Research Plan on Rehabilitation.pdf

325 Opportunities for Advancing Limb Regeneration Research (RO1 Clinical Trial Not Allowed).
https://grants.nih.gov/grants/guide/rfa-files/RFA-HD-24-004.html

326 Request for Information (RFI): Seeking Rapid Advancement of Research on Limb Regeneration.
https://grants.nih.gov/grants/guide/notice-files/NOT-HD-20-004.html

327 Opportunities for Rapid Advancement of Limb Regeneration: From Animal Models to Humans.
https://www.nichd.nih.gov/sites/default/files/inline-files/limb regen workshop summary.pdf

328 REGEN REHAB '24: The 10th Annual International Symposium on Regenerative Rehabilitation.
https://ar3t.pitt.edu/symposium/

329 Rimel BJ, Kunos CA, Macioce N, Temkin SM. Current gaps and opportunities in screening, prevention, and
treatment of cervical cancer. Cancer. 2022 Dec 1;128(23):4063-4073. doi: 10.1002/cncr.34487. Epub 2022 Oct 14.
PMID: 36239009.

330 Making Cervical Cancer a Thing of the Past. https://www.cancer.gov/news-events/nca50/stories/cervical-
cancer-prevention

331 NCI Cervical Cancer ‘Last Mile’ Initiative. https://prevention.cancer.gov/major-programs/nci-cervical-cancer-
last-mile-initiative

332 Cancer Moonshot® Efforts: Federal Cervical Cancer Collaborative (FCCC).
https://healthcaredelivery.cancer.gov/cancer-moonshot/

333 H|V/Cervical Cancer Prevention ‘CASCADE’ Clinical Trials Network. https://prevention.cancer.gov/major-
programs/hivcervical-cancer-prevention-cascade-clinical-trials-network

334 Centers to Advance Research in Endometriosis (CARE) (PO1 Clinical Trial Not Allowed).
https://grants.nih.gov/grants/guide/rfa-files/RFA-HD-21-002.html

335 park Y, Demessie AA, Luo A, Taratula OR, Moses AS, Do P, Campos L, Jahangiri Y, Wyatt CR, Albarqi HA, Farsad K,
Slayden OD, Taratula O. Targeted Nanoparticles with High Heating Efficiency for the Treatment of Endometriosis
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with Systemically Delivered Magnetic Hyperthermia. Small. 2022 Jun;18(24):e2107808. doi:
10.1002/smll.202107808. Epub 2022 Apr 17. PMID: 35434932; PMCID: PM(C9232988.

336 park Y, Cho YJ, Sung N, Park MJ, Guan X, Gibbons WE, O'Malley BW, Han SJ. Oleuropein suppresses
endometriosis progression and improves the fertility of mice with endometriosis. J Biomed Sci. 2022 Nov
22;29(1):100. doi: 10.1186/512929-022-00883-2. PMID: 36419064; PMCID: PM(C9682776.

337 Understanding Chronic Conditions Understudied Among Women (R21 Clinical Trial Optional).
https://grants.nih.gov/grants/guide/rfa-files/RFA-OD-23-013.html

338 Understanding Chronic Conditions Understudied Among Women (RO1 Clinical Trial Optional).
https://grants.nih.gov/grants/guide/rfa-files/RFA-OD-23-014.html

339 ACOG Committee Opinion No. 736: Optimizing Postpartum Care. Obstet Gynecol. 2018 May;131(5):e140-e150.
doi: 10.1097/A0G.0000000000002633. PMID: 29683911.

340 pathways to Prevention (P2P) Program: Identifying Risks and Interventions to Optimize Postpartum Health.
https://prevention.nih.gov/research-priorities/research-needs-and-gaps/pathways-prevention/identifying-risks-
and-interventions-optimize-postpartum-health

341 Thomas D., Stratton P., King R., Oladeinde Y., Wei G., Clayton J., 2023. NIH Deploys the Pathways to Prevention
Program to Address Postpartum Health. [Manuscript in preparation]

342 NIH establishes Maternal Health Research Centers of Excellence. https://www.nih.gov/news-events/news-
releases/nih-establishes-maternal-health-research-centers-excellence

343 Implementing a Maternal health and Pregnancy Outcomes Vision for Everyone (IMPROVE) Initiative.
https://www.nichd.nih.gov/research/supported/IMPROVE

344 Medicine and Pregnancy: An Overview. https://www.cdc.gov/medicine-and-pregnancy/about/index.html

345 42 USC 289a-2: Inclusion of women and minorities in clinical research.
https://uscode.house.gov/view.xhtml?path=&req=(title:42+section:289a-2+edition:prelim)+OR+(granuleid:USC-
prelim-title42-section289a-2)&f=treesort&fg=&num=0&hl=false&edition=prelim

346 Task Force on Research Specific to Pregnant Women and Lactating Women (PRGLAC) (2017-2021).
https://www.nichd.nih.gov/about/advisory/PRGLAC

347 Maternal and Pediatric Precision in Therapeutics (MPRINT) Hub.
https://www.nichd.nih.gov/research/supported/mprint

348 Deligiannidis KM, Meltzer-Brody S, Maximos B, Peeper EQ, Freeman M, Lasser R, Bullock A, Kotecha M, Li S,
Forrestal F, Rana N, Garcia M, Leclair B, Doherty J. Zuranolone for the Treatment of Postpartum Depression. Am J
Psychiatry. 2023 Sep 1;180(9):668-675. doi: 10.1176/appi.ajp.20220785. Epub 2023 Jul 26. PMID: 37491938.

349 Best Pharmaceuticals for Children Act (BPCA). https://www.nichd.nih.gov/research/supported/bpca

350 Request for Information: Call for Nominations for NICHD's Best Pharmaceuticals for Children Act Priorities in
Pediatric Therapeutics 2022-2023. https://grants.nih.gov/grants/guide/notice-files/NOT-HD-22-008.html

351 Item of Interest: NIH-funded research leads to pediatric labeling updates for diazepam and clindamycin.
https://www.nichd.nih.gov/newsroom/news/083122-pediatric-labeling-diazepam-clindamycin

352 Rifampin. https://medlineplus.gov/druginfo/meds/a682403.html|

353 pTN Research Informs Levetiracetam Label Change. https://pediatrictrials.org/ptn-research-informs-
levetiracetam-label-change/

354 Best Pharmaceuticals for Children Act (BPCA) Accomplishments.
https://www.nichd.nih.gov/research/supported/bpca/accomplishments

355 Multipurpose Prevention Technology: Novel Systemic Options for Young Adults (R43/R44 Clinical Trial Not
Allowed). https://grants.nih.gov/grants/guide/pa-files/PAR-21-297.html

356 Next Generation Multipurpose Prevention Technologies (NGM) (R0O1 Clinical Trial Optional).
https://grants.nih.gov/grants/guide/pa-files/PAR-22-222.html

357 Statement—NIH Study Finds Long-Acting Injectable Drug Prevents HIV Acquisition in Cisgender Women.
https://www.niaid.nih.gov/news-events/statement-nih-study-finds-long-acting-injectable-drug-prevents-hiv-

acquisition
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358 Statement—NIH Celebrates FDA Approval of Long-Acting Injectable Drug for HIV Prevention.
https://www.niaid.nih.gov/news-events/statement-nih-celebrates-fda-approval-long-acting-injectable-drug-hiv-
prevention

359 International Maternal Pediatric Adolescent AIDS Clinical Trials Network (IMPAACT).
https://www.impaactnetwork.org/

360 Adolescent Medicine Trials Network for HIV Interventions (ATN). https://www.atnconnect.org/

361 Microbicide Trials Network (MTN). https://www.mtnstopshiv.org/

362 MTN-042 DELIVER. https://www.mtnstopshiv.org/news/studies/mtn042

363 MTN-043 B-PROTECTED. https://www.mtnstopshiv.org/news/studies/mtn043

364 Shapiro RL, Ajibola G, Maswabi K, Hughes M, Nelson BS, Niesar A, Pretorius Holme M, Powis KM, Sakoi M,
Batlang O, Moyo S, Mohammed T, Maphorisa C, Bennett K, Hu Z, Giguel F, Reeves JD, Reeves MA, Gao C, Yu X,
Ackerman ME, McDermott A, Cooper M, Caskey M, Gama L, Jean-Philippe P, Yin DE, Capparelli EV, Lockman S,
Makhema J, Kuritzkes DR, Lichterfeld M. Broadly neutralizing antibody treatment maintained HIV suppression in
children with favorable reservoir characteristics in Botswana. Sci Transl Med. 2023 Jul 5;15(703):eadh0004. doi:
10.1126/scitranslmed.adh0004. Epub 2023 Jul 5. PMID: 37406137.

365 Advancing HIV Testing, Prevention, and Care Through Pharmacists and Pharmacies.
https://www.nimh.nih.gov/funding/grant-writing-and-application-process/concept-clearances/2023/advancing-
hiv-testing-prevention-and-care-through-pharmacists-and-pharmacies

366 prevention And Treatment through a Comprehensive Care Continuum for HIV-affected Adolescents in Resource
Constrained Settings (PATC3H). https://www.nichd.nih.gov/research/supported/PATC3H

367 HIV and Women. https://oar.nih.gov/women

368 yaccine Research Center. https://www.niaid.nih.gov/about/vrc

369 Collaborative Influenza Vaccine Innovation Centers (CIVICs). https://www.niaid.nih.gov/research/civics

370 Arevalo CP, Bolton MJ, Le Sage V, Ye N, Furey C, Muramatsu H, Alameh MG, Pardi N, Drapeau EM, Parkhouse K,
Garretson T, Morris JS, Moncla LH, Tam YK, Fan SHY, Lakdawala SS, Weissman D, Hensley SE. A multivalent
nucleoside-modified mRNA vaccine against all known influenza virus subtypes. Science. 2022 Nov
25;378(6622):899-904. doi: 10.1126/science.abm0271. Epub 2022 Nov 24. PMID: 36423275; PMCID:
PMC10790309.

371 NIH Launches Clinical Trial of Universal Influenza Vaccine Candidate. https://www.niaid.nih.gov/news-
events/nih-launches-clinical-trial-universal-influenza-vaccine-candidate

372 NIH clinical trial of universal flu vaccine candidate begins. https://www.nih.gov/news-events/news-
releases/nih-clinical-trial-universal-flu-vaccine-candidate-begins

373 Universal Influenza Candidate Vaccine Performs Well in Phase 1 Trial. https://www.niaid.nih.gov/news-
events/vrc-uni-flu-vax

374 Widge AT, Hofstetter AR, Houser KV, Awan SF, Chen GL, Burgos Florez MC, Berkowitz NM, Mendoza F, Hendel
CS, Holman LA, Gordon 1J, Apte P, Liang CJ, Gaudinski MR, Coates EE, Strom L, Wycuff D, Vazquez S, Stein JA, Gall
JG, Adams WC, Carlton K, Gillespie RA, Creanga A, Crank MC, Andrews SF, Castro M, Serebryannyy LA, Narpala SR,
Hatcher C, Lin BC, O'Connell S, Freyn AW, Rosado VC, Nachbagauer R, Palese P, Kanekiyo M, McDermott AB, Koup
RA, Dropulic LK, Graham BS, Mascola JR, Ledgerwood JE; VRC 321 study team. An influenza hemagglutinin stem
nanoparticle vaccine induces cross-group 1 neutralizing antibodies in healthy adults. Sci Transl Med. 2023 Apr
19;15(692):eade4790. doi: 10.1126/scitranslmed.ade4790. Epub 2023 Apr 19. PMID: 37075129; PMCID:
PMC10619166.

375 Andrews SF, Cominsky LY, Shimberg GD, Gillespie RA, Gorman J, Raab JE, Brand J, Creanga A, Gajjala SR, Narpala
S, Cheung CSF, Harris DR, Zhou T, Gordon I, Holman L, Mendoza F, Houser KV, Chen GL, Mascola JR, Graham BS,
Kwong PD, Widge A, Dropulic LK, Ledgerwood JE, Kanekiyo M, McDermott AB. An influenza H1 hemagglutinin
stem-only immunogen elicits a broadly cross-reactive B cell response in humans. Sci Transl Med. 2023 Apr
19;15(692):eade4976. doi: 10.1126/scitranslmed.ade4976. Epub 2023 Apr 19. PMID: 37075126.

376 Clinical Trial of MRNA Universal Influenza Vaccine Candidate Begins. https://www.niaid.nih.gov/news-
events/clinical-trial-mrna-universal-influenza-vaccine-candidate-begins
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377 Trial of potential universal flu vaccine opens at NIH Clinical Center. https://www.nih.gov/news-events/news-
releases/trial-potential-universal-flu-vaccine-opens-nih-clinical-center

378 Safety and Immunogenicity of BPL-1357, A BPL-Inactivated, Whole-Virus, Universal Influenza Vaccine.
https://clinicaltrials.gov/study/NCT05027932

379 NIH scientists urge pursuit of universal coronavirus vaccine. https://www.nih.gov/news-events/news-
releases/nih-scientists-urge-pursuit-universal-coronavirus-vaccine

380 NIH to launch the Serological Sciences Network for COVID-19, announce grant and contract awardees.
https://www.nih.gov/news-events/news-releases/nih-launch-serological-sciences-network-covid-19-announce-
grant-contract-awardees

381 ACTIV Tracking Resistance and Coronavirus Evolution (TRACE). https://www.nih.gov/research-training/medical-
research-initiatives/activ/tracking-resistance-coronavirus-evolution-trace

382 Emergency Awards: Notice of Special Interest (NOSI) on Pan-Coronavirus Vaccine Development Program
Projects. https://grants.nih.gov/grants/guide/notice-files/NOT-Al-21-002.html

383 | opez-Mufioz AD, Kosik I, Holly J, Yewdell JW. Cell surface SARS-CoV-2 nucleocapsid protein modulates innate
and adaptive immunity. Sci Adv. 2022 Aug 5;8(31):eabp9770. doi: 10.1126/sciadv.abp9770. Epub 2022 Aug 3.
PMID: 35921414; PMCID: PM(C9348789.

384 Next Generation COVID-19 Vaccines. https://www.niaid.nih.gov/diseases-conditions/next-generation-covid-19-
vaccines

385 NIH Community Engagement Alliance (CEAL). https://nihceal.org/

38 RADx® Underserved Populations (RADx=UP). https://radx-up.org/

387 NIH CEAL Impact. https://nihceal.org/impact

388 RADXx—UP: An NIH COVID-19 Response Initiative. https://www.nimhd.nih.gov/programs/covid-19/radx-up-covid-
response.html

389 Say Yes! COVID Test. https://sayyescovidhometest.org/

3% Cernich AN, Lee S, Bianchi DW. Building the Evidence for Safe Return to School During the COVID-19 Pandemic.
Pediatrics. 2022 Feb 1;149(12 Suppl 2):€2021054268B. doi: 10.1542/peds.2021-054268B. PMID: 34737174; PMCID:
PMC9647735.

391 Emergency Award: Novel Insights through Cross-Site Analyses of Existing RADx-UP Data (R21 Clinical Trial Not
Allowed). https://grants.nih.gov/grants/guide/rfa-files/RFA-OD-23-050.html

392 Emergency Award: RADx-UP Dissemination and Implementation (D&I) Research on COVID-19 Testing
Interventions among Underserved and Vulnerable Populations (RO1 Clinical Trial Optional).
https://grants.nih.gov/grants/guide/rfa-files/RFA-OD-23-051.html

393 RECOVER: Researching COVID to Enhance Recovery. https://recovercovid.org/

3%4 National COVID Cohort Collaborative (N3C). https://ncats.nih.gov/n3c

3% pfaff ER, Girvin AT, Bennett TD, Bhatia A, Brooks IM, Deer RR, Dekermanijian JP, Jolley SE, Kahn MG, Kostka K,
McMurry JA, Moffitt R, Walden A, Chute CG, Haendel MA; N3C Consortium. Identifying who has long COVID in the
USA: a machine learning approach using N3C data. Lancet Digit Health. 2022 Jul;4(7):e532-e541. doi:
10.1016/52589-7500(22)00048-6. Epub 2022 May 16. PMID: 35589549; PMCID: PMC9110014.

3% pfaff ER, Girvin AT, Gabriel DL, Kostka K, Morris M, Palchuk MB, Lehmann HP, Amor B, Bissell M, Bradwell KR,
Gold S, Hong SS, Loomba J, Manna A, McMurry JA, Niehaus E, Qureshi N, Walden A, Zhang XT, Zhu RL, Moffitt RA,
Haendel MA, Chute CG; N3C Consortium; Adams WG, Al-Shukri S, Anzalone A, Baghal A, Bennett TD, Bernstam EV,
Bernstam EV, Bissell MM, Bush B, Campion TR, Castro V, Chang J, Chaudhari DD, Chen W, Chu S, Cimino JJ, Crandall
KA, Crooks M, Davies SJD, DiPalazzo J, Dorr D, Eckrich D, Eltinge SE, Fort DG, Golovko G, Gupta S, Haendel MA,
Hajagos JG, Hanauer DA, Harnett BM, Horswell R, Huang N, Johnson SG, Kahn M, Khanipov K, Kieler C, Luzuriaga
KR, Maidlow S, Martinez A, Mathew J, McClay JC, McMahan G, Melancon B, Meystre S, Miele L, Morizono H, Pablo
R, Patel L, Phuong J, Popham DJ, Pulgarin C, Santos C, Sarkar IN, Sazo N, Setoguchi S, Soby S, Surampalli S, Suver C,
Vangala UMR, Visweswaran S, Oehsen JV, Walters KM, Wiley L, Williams DA, Zai A. Synergies between centralized
and federated approaches to data quality: a report from the national COVID cohort collaborative. ] Am Med Inform
Assoc. 2022 Mar 15;29(4):609-618. doi: 10.1093/jamia/ocab217. PMID: 34590684; PMCID: PMC8500110.
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https://nihceal.org/impact
https://www.nimhd.nih.gov/programs/covid-19/radx-up-covid-response.html
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https://sayyescovidhometest.org/
https://grants.nih.gov/grants/guide/rfa-files/RFA-OD-23-050.html
https://grants.nih.gov/grants/guide/rfa-files/RFA-OD-23-051.html
https://recovercovid.org/
https://ncats.nih.gov/n3c
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397 Hadley E, Yoo YJ, Patel S, Zhou A, Laraway B, Wong R, Preiss A, Chew R, Davis H, Chute CG, Pfaff ER, Loomba J,
Haendel M, Hill E, Moffitt R; N3C and RECOVER consortia On behalf of the N3C and RECOVER consortia. SARS-CoV-
2 Reinfection is Preceded by Unique Biomarkers and Related to Initial Infection Timing and Severity: an N3C
RECOVER EHR-Based Cohort Study. medRxiv [Preprint]. 2023 Jan 5:2023.01.03.22284042. doi:
10.1101/2023.01.03.22284042. PMID: 36656776; PMCID: PMC9844020.

3%8 Algedari H, Altabtbaei K, Espinoza JL, Bin-Hasan S, Alghounaim M, Alawady A, Altabtabae A, Allamaan S,
Devarajan S, AlShammari T, Eid MB, Matsuoka M, Jang H, Dupont CL, Freire M. Host-Microbiome Associations in
Saliva Predict COVID-19 Severity. bioRxiv [Preprint]. 2023 May 3:2023.05.02.539155. doi:
10.1101/2023.05.02.539155. PMID: 37205528; PMCID: PMC10187185.

399 NIH All of Us Research Program. https://allofus.nih.gov/

400 Nutrition for Precision Health, powered by the All of Us Research Program.
https://commonfund.nih.gov/nutritionforprecisionhealth

401 N3C Privacy-Preserving Record Linkage. https://covid.cd2h.org/PPRL

402 Accelerating Medicines Partnership® (AMP®). https://www.nih.gov/research-training/accelerating-medicines-
partnership-amp. ACCELERATING MEDICINES PARTNERSHIP® and AMP® are registered service marks of the U.S.
Department of Health and Human Services.

403 Accelerating Medicines Partnership® Rheumatoid Arthritis and Systemic Lupus Erythematosus (AMP® RA/SLE)
Program. https://www.niams.nih.gov/grants-funding/funded-research/accelerating-medicines/RA-SLE

404 Accelerating Medicines Partnership® Autoimmune and Immune-Mediated Diseases (AMP® AIM) Program.
https://www.niams.nih.gov/grants-funding/niams-supported-research-programs/accelerating-medicines-
partnership-amp

405 Zhang F, Jonsson AH, Nathan A, Millard N, Curtis M, Xiao Q, Gutierrez-Arcelus M, Apruzzese W, Watts GFM,
Weisenfeld D, Nayar S, Rangel-Moreno J, Meednu N, Marks KE, Mantel |, Kang JB, Rumker L, Mears J, Slowikowski
K, Weinand K, Orange DE, Geraldino-Pardilla L, Deane KD, Tabechian D, Ceponis A, Firestein GS, Maybury M,
Sahbudin I, Ben-Artzi A, Mandelin AM 2nd, Nerviani A, Lewis MJ, Rivellese F, Pitzalis C, Hughes LB, Horowitz D,
DiCarlo E, Gravallese EM, Boyce BF; Accelerating Medicines Partnership: RA/SLE Network; Moreland LW, Goodman
SM, Perlman H, Holers VM, Liao KP, Filer A, Bykerk VP, Wei K, Rao DA, Donlin LT, Anolik JH, Brenner MB,
Raychaudhuri S. Deconstruction of rheumatoid arthritis synovium defines inflammatory subtypes. Nature. 2023
Nov;623(7987):616-624. doi: 10.1038/s41586-023-06708-y. Epub 2023 Nov 8. PMID: 37938773; PMCID:
PMC10651487

406 Cedeno M, Murillo-Saich J, Coras R, Cedola F, Brandy A, Prior A, Pedersen A, Mateo L, Martinez-Morillo M,
Guma M. Serum metabolomic profiling identifies potential biomarkers in arthritis in older adults: an exploratory
study. Metabolomics. 2023 Apr 6;19(4):37. doi: 10.1007/s11306-023-02004-y. PMID: 37022535.

407 Slight-Webb S, Guthridge CJ, Kheir J, Chen H, Tran L, Gross T, Roberts V, Khan S, Peercy M, Saunkeah B,
Guthridge JM, James JA. Unique Serum Immune Phenotypes and Stratification of Oklahoma Native American
Rheumatic Disease Patients. Arthritis Care Res (Hoboken). 2023 Apr;75(4):936-946. doi: 10.1002/acr.24795. Epub
2022 Nov 26. PMID: 34595847; PMCID: PMC8971136.

408 Treatments Against RA and Effect on FDG-PET/CT (The TARGET Trial). https://www.niams.nih.gov/grants-
funding/clinical-trials-spotlight/treatments-against-ra-and-effect-fdg-petct-target-trial

409 Treatments Against RA and Effect on FDG-PET/CT (TARGET). https://clinicaltrials.gov/study/NCT02374021

410 Accelerating Medicines Partnership® (AMP®). https://www.nih.gov/research-training/accelerating-medicines-
partnership-amp. ACCELERATING MEDICINES PARTNERSHIP® and AMP® are registered service marks of the U.S.
Department of Health and Human Services.

411 Accelerating Medicines Partnership® Program for Schizophrenia (AMP® SCZ).
https://www.nimh.nih.gov/research/research-funded-by-nimh/research-initiatives/accelerating-medicines-
partnershipr-program-schizophrenia-ampr-scz

412 Individually Measured Phenotypes to Advance Computational Translation in Mental Health (IMPACT-MH).
https://www.nimh.nih.gov/research/research-funded-by-nimh/rdoc/individually-measured-phenotypes-to-
advance-computational-translation-in-mental-health-impact-mh
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413 Individually Measured Phenotypes to Advance Computational Translation in Mental Health (IMPACT-MH) (UO1
Clinical Trial Optional). https://grants.nih.gov/grants/guide/rfa-files/RFA-MH-23-105.html

414 Individually Measured Phenotypes to Advance Computational Translation in Mental Health (IMPACT-MH): Data
Coordinating Center (U24 Clinical Trial Not Allowed). https://grants.nih.gov/grants/guide/rfa-files/RFA-MH-23-
106.html

415 precision Mental Health: Develop Tools to Inform Treatment Selection in Depression (UG3/UH3 Clinical Trial
Optional). https://grants.nih.gov/grants/guide/rfa-files/RFA-MH-24-120.html

416 Efficacy of biomarker-guided rTMS for treatment resistant depression.
https://reporter.nih.gov/search/oLzzcVbASEOR77cb7Musvw/project-details/10633055

417 Development and Application of PET and SPECT Imaging Ligands as Biomarkers for Drug Discovery and for
Pathophysiological Studies of CNS Disorders (RO1 Clinical Trial Optional). https://grants.nih.gov/grants/guide/pa-
files/PAR-23-164.html

418 Development and Application of PET and SPECT Imaging Ligands as Biomarkers for Drug Discovery and for
Pathophysiological Studies of CNS Disorders (R01 Clinical Trial Not Allowed).
https://grants.nih.gov/grants/guide/pa-files/PAR-23-165.html

419 The Brain Research Through Advancing Innovative Neurotechnologies® (BRAIN) Initiative.
https://braininitiative.nih.gov/. Brain Research Through Advancing Innovative Neurotechologies® Initiative and The
BRAIN Initiative® are registered trademarks of the U.S. Department of Health and Human Services.

420 Ngai J. BRAIN 2.0: Transforming neuroscience. Cell. 2022 Jan 6;185(1):4-8. doi: 10.1016/j.cell.2021.11.037.
PMID: 34995517.

421 BRAIN Initiative Cell Census Network. https://braininitiative.nih.gov/research/tools-and-technologies-brain-
cells-and-circuits/brain-initiative-cell-census-network

422 BRAIN Initiative Cell Census Network (BICCN). A multimodal cell census and atlas of the mammalian primary
motor cortex. Nature. 2021 Oct;598(7879):86-102. doi: 10.1038/s41586-021-03950-0. Epub 2021 Oct 6. PMID:
34616075; PMCID: PM(C8494634.

423 A Milestone in Mapping the Brain. www.nimh.nih.gov/about/director/messages/2021/a-milestone-in-mapping-
the-brain

424 gcjentists Unveil Detailed Cell Maps of the Human Brain and the Nonhuman Primate Brain.
https://www.nimh.nih.gov/news/science-news/2023/scientists-unveil-detailed-cell-maps-of-the-human-brain-
and-the-nonhuman-primate-brain

425 Human and Non-Human Primate Cell Atlas. https://www.biccn.org/science/human-and-nhp-cell-atlas

426 BICCN Data Access. www.biccn.org/data

427 NIH BRAIN Initiative Launches Projects to Develop Cell Atlases and Molecular Tools for Cell Access.
https://www.nimh.nih.gov/news/science-news/2022/nih-brain-initiative-launches-projects-to-develop-cell-
atlases-and-molecular-tools-for-cell-access

428 BRAIN Initiative Connectivity Across Scales. https://braininitiative.nih.gov/research/neuroimaging-technologies-
across-scales/brain-initiative-connectivity-across-scales

429 Scangos KW, State MW, Miller AH, Baker JT, Williams LM. New and emerging approaches to treat psychiatric
disorders. Nat Med. 2023 Feb;29(2):317-333. doi: 10.1038/s41591-022-02197-0. Epub 2023 Feb 16. PMID:
36797480.

430 The Brain Research Through Advancing Innovative Neurotechnologies® (BRAIN) Initiative.
https://braininitiative.nih.gov/. Brain Research Through Advancing Innovative Neurotechologies® Initiative and The
BRAIN Initiative® are registered trademarks of the U.S. Department of Health and Human Services.

41 Mahoney JJ, Haut MW, Hodder SL, Zheng W, Lander LR, Berry JH, Farmer DL, Marton JL, Ranjan M, Brandmeir
NJ, Finomore VS, Hensley JL, Aklin WM, Wang GJ, Tomasi D, Shokri-Kojori E, Rezai AR. Deep brain stimulation of the
nucleus accumbens/ventral capsule for severe and intractable opioid and benzodiazepine use disorder. Exp Clin
Psychopharmacol. 2021 Apr;29(2):210-215. doi: 10.1037/pha0000453. PMID: 34043402; PMCID: PM(C8422285.

432 Brain stimulation device enables new understanding of OCD. https://blogs.bcm.edu/2021/12/16/from-the-labs-
brain-stimulation-device-enables-new-understanding-of-ocd/
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433 Scangos KW, Khambhati AN, Daly PM, Makhoul GS, Sugrue LP, Zamanian H, Liu TX, Rao VR, Sellers KK, Dawes
HE, Starr PA, Krystal AD, Chang EF. Closed-loop neuromodulation in an individual with treatment-resistant
depression. Nat Med. 2021 Oct;27(10):1696-1700. doi: 10.1038/s41591-021-01480-w. Epub 2021 Oct 4. PMID:
34608328.

434 Baker KB, Plow EB, Nagel S, Rosenfeldt AB, Gopalakrishnan R, Clark C, Wyant A, Schroedel M, Ozinga J 4th,
Davidson S, Hogue O, Floden D, Chen J, Ford PJ, Sankary L, Huang X, Cunningham DA, DiFilippo FP, Hu B, Jones SE,
Bethoux F, Wolf SL, Chae J, Machado AG. Cerebellar deep brain stimulation for chronic post-stroke motor
rehabilitation: a phase I trial. Nat Med. 2023 Sep;29(9):2366-2374. doi: 10.1038/s41591-023-02507-0. Epub 2023
Aug 14. PMID: 37580534; PMCID: PMC10504081.

435 “Neuroprosthesis” Restores Words to Man with Paralysis.
https://www.ucsf.edu/news/2021/07/420946/neuroprosthesis-restores-words-man-paralysis

436 Srinivasan SS, Gutierrez-Arango S, Teng AC, Israel E, Song H, Bailey ZK, Carty MJ, Freed LE, Herr HM. Neural
interfacing architecture enables enhanced motor control and residual limb functionality postamputation. Proc Natl
Acad Sci U S A. 2021 Mar 2;118(9):e2019555118. doi: 10.1073/pnas.2019555118. PMID: 33593940; PMCID:
PMC7936324.

437 powell MP, Verma N, Sorensen E, Carranza E, Boos A, Fields DP, Roy S, Ensel S, Barra B, Balzer J, Goldsmith J,
Friedlander RM, Wittenberg GF, Fisher LE, Krakauer JW, Gerszten PC, Pirondini E, Weber DJ, Capogrosso M.
Epidural stimulation of the cervical spinal cord for post-stroke upper-limb paresis. Nat Med. 2023 Mar;29(3):689-
699. doi: 10.1038/s41591-022-02202-6. Epub 2023 Feb 20. PMID: 36807682; PMCID: PM(C10291889.

438 SPRINT MIND Investigators for the SPRINT Research Group; Williamson JD, Pajewski NM, Auchus AP, Bryan RN,
Chelune G, Cheung AK, Cleveland ML, Coker LH, Crowe MG, Cushman WC, Cutler JA, Davatzikos C, Desiderio L, Erus
G, Fine LJ, Gaussoin SA, Harris D, Hsieh MK, Johnson KC, Kimmel PL, Tamura MK, Launer LJ, Lerner AJ, Lewis CE,
Martindale-Adams J, Moy CS, Nasrallah IM, Nichols LO, Oparil S, Ogrocki PK, Rahman M, Rapp SR, Reboussin DM,
Rocco MV, Sachs BC, Sink KM, Still CH, Supiano MA, Snyder JK, Wadley VG, Walker J, Weiner DE, Whelton PK,
Wilson VM, Woolard N, Wright JT Jr, Wright CB. Effect of Intensive vs Standard Blood Pressure Control on Probable
Dementia: A Randomized Clinical Trial. JAMA. 2019 Feb 12;321(6):553-561. doi: 10.1001/jama.2018.21442. PMID:
30688979; PMCID: PMC6439590.

439 SPRINT MIND Investigators for the SPRINT Research Group; Nasrallah IM, Pajewski NM, Auchus AP, Chelune G,
Cheung AK, Cleveland ML, Coker LH, Crowe MG, Cushman WC, Cutler JA, Davatzikos C, Desiderio L, Doshi J, Erus G,
Fine LJ, Gaussoin SA, Harris D, Johnson KC, Kimmel PL, Kurella Tamura M, Launer LJ, Lerner AJ, Lewis CE,
Martindale-Adams J, Moy CS, Nichols LO, Oparil S, Ogrocki PK, Rahman M, Rapp SR, Reboussin DM, Rocco MV,
Sachs BC, Sink KM, Still CH, Supiano MA, Snyder JK, Wadley VG, Walker J, Weiner DE, Whelton PK, Wilson VM,
Woolard N, Wright JT Jr, Wright CB, Williamson JD, Bryan RN. Association of Intensive vs Standard Blood Pressure
Control With Cerebral White Matter Lesions. JAMA. 2019 Aug 13;322(6):524-534. doi: 10.1001/jama.2019.10551.
PMID: 31408137; PMCID: PMC6692679.

440 The Clinical Significance of Incidental White Matter Lesions on MRl Amongst a Diverse Population with
Cognitive Complaints (INDEED). https://reporter.nih.gov/project-details/10266149

441 Nguyen-Huynh MN, Young JD, Ovbiagele B, Alexander JG, Alexeeff S, Lee C, Blick N, Caan BJ, Go AS, Sidney S.
Effect of Lifestyle Coaching or Enhanced Pharmacotherapy on Blood Pressure Control Among Black Adults With
Persistent Uncontrolled Hypertension: A Cluster Randomized Clinical Trial. JAMA Netw Open. 2022 May
2;5(5):€2212397. doi: 10.1001/jamanetworkopen.2022.12397. PMID: 35583869; PMCID: PMC9118047.

442 Grodstein F, Leurgans SE, Capuano AW, Schneider JA, Bennett DA. Trends in Postmortem Neurodegenerative
and Cerebrovascular Neuropathologies Over 25 Years. JAMA Neurol. 2023 Apr 1;80(4):370-376. doi:
10.1001/jamaneurol.2022.5416. PMID: 36805154; PMCID: PM(C9941972.

443 pkinyelure OP, Jaeger BC, Oparil S, Carson AP, Safford MM, Howard G, Muntner P, Hardy ST. Social
Determinants of Health and Uncontrolled Blood Pressure in a National Cohort of Black and White US Adults: the
REGARDS Study. Hypertension. 2023 Jul;80(7):1403-1413. doi: 10.1161/HYPERTENSIONAHA.122.20219. Epub 2023
Apr 21. PMID: 37082942; PMCID: PM(C10330022.

444 Race / Ethnicity, Hypertension and Prevention of VCID and Stroke after Intracerebral Hemorrhage.
https://reporter.nih.gov/project-details/10677746
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445 NIH Mind Your Risks®. https://www.mindyourrisks.nih.gov/

446 The Heart Truth®. https://www.nhlbi.nih.gov/health-topics/education-and-awareness/heart-truth

447 Keep High Blood Pressure Under Control. https://www.nhlbi.nih.gov/education/high-blood-pressure

448 Zissimopoulos J, Crimmins E, St Clair P. The Value of Delaying Alzheimer's Disease Onset. Forum Health Econ
Policy. 2014 Nov;18(1):25-39. doi: 10.1515/fhep-2014-0013. Epub 2014 Nov 4. PMID: 27134606; PMCID:
PMC4851168.

449 Dhana K, Evans DA, Rajan KB, Bennett DA, Morris MC. Healthy lifestyle and the risk of Alzheimer dementia:
Findings from 2 longitudinal studies. Neurology. 2020 Jul 28;95(4):e374-e383. doi:
10.1212/WNL.0000000000009816. Epub 2020 Jun 17. PMID: 32554763; PMCID: PMC7455318.

450 Baker LD, Manson JE, Rapp SR, Sesso HD, Gaussoin SA, Shumaker SA, Espeland MA. Effects of cocoa extract and
a multivitamin on cognitive function: A randomized clinical trial. Alzheimers Dement. 2023 Apr;19(4):1308-1319.
doi: 10.1002/alz.12767. Epub 2022 Sep 14. PMID: 36102337; PMCID: PMC10011015.

451 pgarwal P, Leurgans SE, Agrawal S, Aggarwal NT, Cherian U, James BD, Dhana K, Barnes LL, Bennett DA,
Schneider JA. Association of Mediterranean-DASH Intervention for Neurodegenerative Delay and Mediterranean
Diets With Alzheimer Disease Pathology. Neurology. 2023 May 30;100(22):e2259-e2268. doi:
10.1212/WNL.0000000000207176. Epub 2023 Mar 8. PMID: 36889921; PMCID: PMC10259273.

42 Barnes LL, Dhana K, Liu X, Carey VJ, Ventrelle J, Johnson K, Hollings CS, Bishop L, Laranjo N, Stubbs BJ, Reilly X,
Agarwal P, Zhang S, Grodstein F, Tangney CC, Holland TM, Aggarwal NT, Arfanakis K, Morris MC, Sacks FM. Trial of
the MIND Diet for Prevention of Cognitive Decline in Older Persons. N Engl J Med. 2023 Aug 17;389(7):602-611.
doi: 10.1056/NEJM0a2302368. Epub 2023 Jul 18. PMID: 37466280; PMCID: PMC10513737.

453 NIA-Funded Active Alzheimer’s and Related Dementias Clinical Trials and Studies.
https://www.nia.nih.gov/research/ongoing-AD-trials

454 Cellular Senescence Network (SenNet). https://commonfund.nih.gov/senescence

455 Tissue Chips in Space. https://ncats.nih.gov/research/research-activities/tissue-chip/projects/space

456 Media Advisory: To Find Answers for People on Earth, NIH-Funded Tissue Chip Models Take Flight.
https://ncats.nih.gov/news-events/news/2022/NIH-Funded-Tissue-Chips-Take-Flight

457 Extracellular vesicle-based senotherapeutics for aging diabetic kidney disease.
https://reporter.nih.gov/search/jZcg8x61dkulwzjBt26bPQ/project-details/10655273

458 Gonzales MM, Garbarino VR, Marques Zilli E, Petersen RC, Kirkland JL, Tchkonia T, Musi N, Seshadri S, Craft S,
Orr ME. Senolytic Therapy to Modulate the Progression of Alzheimer's Disease (STOMP-AD): A Pilot Clinical Trial. J
Prev Alzheimers Dis. 2022;9(1):22-29. doi: 10.14283/jpad.2021.62. PMID: 35098970; PMCID: PMC8612719.

459 Gonzales MM, Garbarino VR, Kautz TF, Palavicini JP, Lopez-Cruzan M, Dehkordi SK, Mathews JJ, Zare H, Xu P,
Zhang B, Franklin C, Habes M, Craft S, Petersen RC, Tchkonia T, Kirkland JL, Salardini A, Seshadri S, Musi N, Orr ME.
Senolytic therapy in mild Alzheimer's disease: a phase 1 feasibility trial. Nat Med. 2023 Oct;29(10):2481-2488. doi:
10.1038/s41591-023-02543-w. Epub 2023 Sep 7. PMID: 37679434,

460 Syda M, Paul KH, Minamino T, Miller JD, Lerman A, Ellison-Hughes GM, Tchkonia T, Kirkland JL. Senescent Cells:
A Therapeutic Target in Cardiovascular Diseases. Cells. 2023 May 2;12(9):1296. doi: 10.3390/cells12091296. PMID:
37174697; PMCID: PMC10177324.

461 Khosla S, Farr JN, Monroe DG. Cellular senescence and the skeleton: pathophysiology and therapeutic
implications. J Clin Invest. 2022 Feb 1;132(3):e154888. doi: 10.1172/JCI154888. PMID: 35104801; PMCID:
PM(C8803328.

462 2020-2030 Strategic Plan for NIH Nutrition Research.
https://dpcpsi.nih.gov/sites/default/files/2020NutritionStrategicPlan 508.pdf

463 Estimates of Funding for Various Research, Condition, and Disease Categories (RCDC).
https://report.nih.gov/funding/categorical-spending#/

464 Human Milk as a Biological System (RO1 Clinical Trial Optional). https://grants.nih.gov/grants/guide/rfa-
files/RFA-HD-22-020.html

465 Christian P, Smith ER, Lee SE, Vargas AJ, Bremer AA, Raiten DJ. The need to study human milk as a biological
system. Am J Clin Nutr. 2021 May 8;113(5):1063-1072. doi: 10.1093/ajcn/nqab075. PMID: 33831952; PMCID:
PM(C8106761.
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466 Ly J, Francis JD, Guevara MA, Moore RE, Chambers SA, Doster RS, Eastman AJ, Rogers LM, Noble KN, Manning
SD, Damo SM, Aronoff DM, Townsend SD, Gaddy JA. Antibacterial and Anti-biofilm Activity of the Human Breast
Milk Glycoprotein Lactoferrin against Group B Streptococcus. Chembiochem. 2021 Jun 15;22(12):2124-2133. doi:
10.1002/cbic.202100016. Epub 2021 Mar 23. PMID: 33755306; PMCID: PMC8254657.

47 You X, Rani A, Ozcan E, Lyu Y, Sela DA. Bifidobacterium longum subsp. infantis utilizes human milk urea to
recycle nitrogen within the infant gut microbiome. Gut Microbes. 2023 Jan-Dec;15(1):2192546. doi:
10.1080/19490976.2023.2192546. PMID: 36967532; PMCID: PMC10054289.

468 Science Update: Urea in breast milk feeds beneficial bacteria in infant gut, NIH-funded study suggests.
https://www.nichd.nih.gov/newsroom/news/042123-breast-milk-beneficial-bacteria

469 Exploring the Science Surrounding the Safe Use of Bioactive Ingredients in Infant Formula: Considerations for an
Assessment Framework. https://www.nichd.nih.gov/about/meetings/2021/092321

470 Notice of Special Interest (NOSI): Research to Support Regulatory Science on Infant Formula.
https://grants.nih.gov/grants/guide/notice-files/NOT-HD-22-016.html

471 Vargas AJ, Assar C, Bremer AA, Carlson SJ, Fasano J, Gahche J, Gibbs K, Hansen PA, Lotze A, McKinnon RA,
Morissette R, Potischman N, Kaneko K. Science surrounding the safe use of bioactive ingredients in infant formula:
federal comment. Pediatr Res. 2023 Aug;94(2):420-422. doi: 10.1038/s41390-023-02512-6. Epub 2023 Feb 9.
PMID: 36759748; PMCID: PMC10382303.

472 Breastmilk Ecology: Genesis of Infant Nutrition (BEGIN) Project.
https://www.nichd.nih.gov/research/supported/begin

473 Breastmilk Ecology: Genesis of Infant Nutrition (BEGIN) Series.
https://www.nichd.nih.gov/about/meetings/2021/011521

474 Raiten DJ, Steiber AL, Papoutsakis C, Rozga M, Handu D, Proafio GV, Moloney L, Bremer AA. The "Breastmilk
Ecology: Genesis of Infant Nutrition (BEGIN)" Project - executive summary. Am J Clin Nutr. 2023 Apr;117 Suppl
1(Suppl 1):51-S10. doi: 10.1016/j.ajcnut.2022.12.020. PMID: 37173057; PMCID: PMC10356555.

475 Request for Information: Improving our understanding of the role of diet and other factors in the
Developmental Origins of Health and Disease (DOHaD). https://grants.nih.gov/grants/guide/notice-files/NOT-OD-
22-157.html

476 Impact of Technology and Digital Media (TDM) Exposure/Usage on Child and Adolescent Development (P01
Clinical Trial Optional). https://grants.nih.gov/grants/guide/rfa-files/RFA-HD-22-009.html

477 Holmgren HG, Stockdale L, Gale M, Coyne SM. Parent and child problematic media use: The role of maternal
postpartum depression and dysfunctional parent-child interactions in young children. Computers in Human
Behavior, Volume 133, 2022, 107293, ISSN 0747-5632. Doi: 10.1016/j.chb.2022.107293. Epub 2022 April 8.

478 pytnick DL, Trinh MH, Sundaram R, Bell EM, Ghassabian A, Robinson SL, Yeung E. Displacement of peer play by
screen time: associations with toddler development. Pediatr Res. 2023 Apr;93(5):1425-1431. Doi: 10.1038/s41390-
022-02261-y. Epub 2022 Aug 19. PMID: 35986149; PMCID: PM(C9390097.

479 Bidirectional Influences Between Adolescent Social Media Use and Mental Health (RO1 Clinical Trial Optional).
https://grants.nih.gov/grants/guide/rfa-files/RFA-MH-23-115.html

480 Bidirectional Influences Between Adolescent Social Media Use and Mental Health (R21 Clinical Trial Optional).
https://grants.nih.gov/grants/guide/rfa-files/RFA-MH-23-116.html

481 Using Just-in-Time Adaptive Interventions to Optimize Established Adolescent Mental Health Treatments
(R61/R33 Clinical Trial Required). https://grants.nih.gov/grants/guide/rfa-files/RFA-MH-23-170.html

482 ECHO Social Media and Screen Time Research. https://echochildren.org/social-media-screen-time/

483 The Adolescent Brain Cognitive Development (ABCD) Study. https://abcdstudy.org/

483 Hedderson MM, Bekelman TA, Li M, Knapp EA, Palmore M, Dong Y, Elliott AJ, Friedman C, Galarce M, Gilbert-
Diamond D, Glueck D, Hockett CW, Lucchini M, McDonald J, Sauder K, Zhu Y, Karagas MR, Dabelea D, Ferrara A;
Environmental Influences on Child Health Outcomes Program. Trends in Screen Time Use Among Children During
the COVID-19 Pandemic, July 2019 Through August 2021. JAMA Netw Open. 2023 Feb 1;6(2):e2256157. doi:
10.1001/jamanetworkopen.2022.56157. PMID: 36790805; PMCID: PMC9932850.

485 Bekelman TA, Dong Y, Elliott AJ, Ferrara A, Friesen K, Galarce M, Gilbert-Diamond D, Glueck DH, Hedderson
MM, Hockett CW, Karagas MR, Knapp EA, Lucchini M, McDonald JC, Sauder KA, Dabelea D; Program Collaborators
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for Environmental influences on Child Health Outcomes (ECHO). Health Behavior Changes during the COVID-19
Pandemic: A Longitudinal Analysis among Children. Int J Environ Res Public Health. 2022 Jul 28;19(15):9220. doi:
10.3390/ijerph19159220. PMID: 35954577; PMCID: PM(C9368377.

48 Bekelman TA, Knapp EA, Dong Y, Dabelea D, Bastain TM, Breton CV, Carroll KN, Camargo CA, Davis AM, Dunlop
AL, Elliott AJ, Ferrara A, Fry RC, Ganiban JM, Gilbert-Diamond D, Gilliland FD, Hedderson MM, Hipwell AE, Hockett
CW, Huddleston KC, Karagas MR, Kelly N, Lai JS, Lester BM, Lucchini M, Melough MM, Mihalopoulos NL, O'Shea
TM, Rundle AG, Stanford JB, VanBronkhorst S, Wright RJ, Zhao Q, Sauder KA; program collaborators for
Environmental influences on Child Health Outcomes (ECHO). Sociodemographic Variation in Children's Health
Behaviors During the COVID-19 Pandemic. Child Obes. 2023 Jun;19(4):226-238. doi: 10.1089/chi.2022.0085. Epub
2022 Jul 19. PMID: 35856858; PMCID: PMC10398734.

487 Nagata JM, Chu J, Ganson KT, Murray SB, lyer P, Gabriel KP, Garber AK, Bibbins-Domingo K, Baker FC.
Contemporary screen time modalities and disruptive behavior disorders in children: a prospective cohort study. J
Child Psychol Psychiatry. 2023 Jan;64(1):125-135. doi: 10.1111/jcpp.13673. Epub 2022 Jul 26. PMID: 35881083;
PMCID: PMC9771898.

488 Nagata JM, Chu J, Zamora G, Ganson KT, Testa A, Jackson DB, Costello CR, Murray SB, Baker FC. Screen Time and
Obsessive-Compulsive Disorder Among Children 9-10 Years Old: A Prospective Cohort Study. J Adolesc Health.
2023 Mar;72(3):390-396. doi: 10.1016/j.jadohealth.2022.10.023. Epub 2022 Dec 12. PMID: 36517380; PMCID:
PM(C9975071.

483 Arnon S, Brunstein Klomek A, Visoki E, Moore TM, Argabright ST, DiDomenico GE, Benton TD, Barzilay R.
Association of Cyberbullying Experiences and Perpetration With Suicidality in Early Adolescence. JAMA Netw Open.
2022 Jun 1;5(6):e2218746. doi: 10.1001/jamanetworkopen.2022.18746. PMID: 35759263; PMCID: PM(C9237787.
490 cyberbullying linked with suicidal thoughts and attempts in young adolescents. https://www.nih.gov/news-
events/nih-research-matters/cyberbullying-linked-suicidal-thoughts-attempts-young-adolescents

491 Hirai AH, Ko JY, Owens PL, Stocks C, Patrick SW. Neonatal Abstinence Syndrome and Maternal Opioid-Related
Diagnoses in the US, 2010-2017. JAMA. 2021 Jan 12;325(2):146-155. doi: 10.1001/jama.2020.24991. Erratum in:
JAMA. 2021 Jun 8;325(22):2316. PMID: 33433576; PMCID: PMC7804920.

492 pAdvancing Clinical Trials in Neonatal Opioid Withdrawal (ACT NOW). https://heal.nih.gov/research/infants-and-
children/act-now

493 The Helping to End Addiction Long-term® Initiative. https://heal.nih.gov/

494 Young LW, Hu Z, Annett RD, Das A, Fuller JF, Higgins RD, Lester BM, Merhar SL, Simon AE, Ounpraseuth S, Smith
PB, Crawford MM, Atz AM, Cottrell LE, Czynski AJ, Newman S, Paul DA, Sanchez PJ, Semmens EO, Smith MC, Turley
CB, Whalen BL, Poindexter BB, Snowden JN, Devlin LA; EUNICE KENNEDY SHRIVER NATIONAL INSTITUTE OF CHILD
HEALTH AND HUMAN DEVELOPMENT NEONATAL RESEARCH NETWORK AND THE NIH ENVIRONMENTAL
INFLUENCES ON CHILD HEALTH OUTCOMES (ECHO) PROGRAM INSTITUTIONAL DEVELOPMENT AWARDS STATES
PEDIATRIC CLINICAL TRIALS NETWORK. Site-Level Variation in the Characteristics and Care of Infants With Neonatal
Opioid Withdrawal. Pediatrics. 2021 Jan;147(1):e2020008839. doi: 10.1542/peds.2020-008839. Epub 2020 Dec 21.
PMID: 33386337; PMCID: PMC7780957.

495 Young LW, Ounpraseuth ST, Merhar SL, Hu Z, Simon AE, Bremer AA, Lee JY, Das A, Crawford MM, Greenberg RG,
Smith PB, Poindexter BB, Higgins RD, Walsh MC, Rice W, Paul DA, Maxwell JR, Telang S, Fung CM, Wright T,
Reynolds AM, Hahn DW, Ross J, McAllister JM, Crowley M, Shaikh SK, Puopolo KM, Christ L, Brown J, Riccio J, Wong
Ramsey K, Akshatha, Braswell EF, Tucker L, McAlmon KR, Dummula K, Weiner J, White JR, Howell MP, Newman S,
Snowden JN, Devlin LA; ACT NOW Collaborative. Eat, Sleep, Console Approach or Usual Care for Neonatal Opioid
Withdrawal. N Engl J Med. 2023 Jun 22;388(25):2326-2337. doi: 10.1056/NEJM0a2214470. Epub 2023 Apr 30.
PMID: 37125831; PMCID: PMC10433732.

4% prapela™ SVS: A cost-effective stochastic vibrotactile stimulation device toimprove the clinical course of infants
with neonatal abstinence syndrome. https://reporter.nih.gov/search/6Y8bpvWD Uiky1XPFbI2IA/project-
details/10408163

497 Delivering Transcutaneous Auricular Neurostimulation as an Adjunct Treatment for Neonatal Opioid Withdrawal
Syndrome. https://reporter.nih.gov/search/n18poNxItk2jlY 2nJ-mEA/project-details/10491343
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498 Janganati V, Salazar P, Parks BJ, Gorman GS, Prather PL, Peterson EC, Alund AW, Moran JH, Crooks PA, Brents
LK. Deuterated buprenorphine retains pharmacodynamic properties of buprenorphine and resists metabolism to
the active metabolite norbuprenorphine in rats. Front Pharmacol. 2023 May 9;14:1123261. doi:
10.3389/fphar.2023.1123261. PMID: 37229250; PMCID: PMC10204800.

499 UAMS-TRI Training Program Helps Postdocs Develop Entrepreneurial Spirit, Form Competition-Winning
Pharmaceutical Startup. https://news.uams.edu/2023/05/24/uams-tri-training-program-helps-postdocs-develop-
entrepreneurial-spirit-form-competition-winning-pharmaceutical-startup/

500 National Consortium on Alcohol and Neurodevelopment in Adolescence—Adulthood (NCANDA-A).
http://www.ncanda.org/

%01 Adolescent Brain Cognitive Development (ABCD) Study. https://abcdstudy.org/

502 HEALthy Brain and Child Development Study. https://hbcdstudy.org/

503 Thrul J, Reboussin BA, Rabinowitz JA, Maher BS, lalongo NS. Alcohol trajectories and subsequent risk for opioid
misuse in a cohort of urban adolescents. Subst Abus. 2021;42(4):873-879. doi: 10.1080/08897077.2021.1890675.
Epub 2021 Mar 24. PMID: 33759726; PMCID: PMC8460686.

504 Musci RJ, Voegtline K, Raghunathan R, lalongo NS, Johnson SB. Differential Impact of a Universal Prevention
Program on Academic Self-Efficacy: the Moderating Role of Baseline Self-Control. Prev Sci. 2022 May;23(4):513-
522. doi: 10.1007/s11121-021-01315-7. Epub 2021 Oct 29. PMID: 34714505; PMCID: PMC9050967.

505 Rabinowitz JA, Reboussin BA, Thrul J, Drabick DAG, Kahn G, Green KM, lalongo NS, Huhn AS, Maher BS. Early
Childhood Behavioral and Academic Antecedents of Lifetime Opioid Misuse among Urban Youth. J Clin Child
Adolesc Psychol. 2022 Nov-Dec;51(6):864-876. doi: 10.1080/15374416.2021.1875324. Epub 2021 Mar 10. PMID:
33688771; PMCID: PMC8977050.

506 Thrul J, Rabinowitz JA, Reboussin BA, Maher BS, Anthony JC, lalongo NS. Longitudinal associations between age
20 problematic substance use and opioid use disorder incidence at age 30 - findings from an urban cohort.
Psychiatr Res. 2023 Apr;160:1-7. doi: 10.1016/].jpsychires.2023.01.033. Epub 2023 Jan 28. PMID: 36764195;
PMCID: PMC10023426.

507 Development & Malleability from Childhood to Adulthood. https://reporter.nih.gov/search/yfPimuS TOC-4 -
IGKANvw/project-details/10410479

508 Neurobiology of Adolescent Drinking in Adulthood (NADIA) Consortium.
https://www.med.unc.edu/alcohol/nadiaconsortium

509 Bohnsack JP, Zhang H, Wandling GM, He D, Kyzar EJ, Lasek AW, Pandey SC. Targeted epigenomic editing
ameliorates adult anxiety and excessive drinking after adolescent alcohol exposure. Sci Adv. 2022 May
6;8(18):eabn2748. doi: 10.1126/sciadv.abn2748. Epub 2022 May 4. PMID: 35507645; PMCID: PMC9067919.

510 Macht V, Vetreno R, Elchert N, Fisher R, Crews F. Indomethacin restores loss of hippocampal neurogenesis and
cholinergic innervation and reduces innate immune expression and reversal learning deficits in adult male and
female rats following adolescent ethanol exposure. Alcohol Clin Exp Res (Hoboken). 2023 Mar;47(3):470-485. doi:
10.1111/acer.15019. Epub 2023 Feb 17. PMID: 36799290; PMCID: PMC10324169.

511 Galan-Llario M, Rodriguez-Zapata M, Fontan-Baselga T, Gramage E, Vicente-Rodriguez M, Zapico JM, de
Pascual-Teresa B, Lasek AW, Herraddn G. Inhibition of RPTPB/C reduces chronic ethanol intake in adolescent mice
and modulates ethanol effects on hippocampal neurogenesis and glial responses in a sex-dependent manner.
Neuropharmacology. 2023 Apr 1;227:109438. doi: 10.1016/j.neuropharm.2023.109438. Epub 2023 Jan 24. PMID:
36706907; PMCID: PMC10327582.

512 Rikard SM, Strahan AE, Schmit KM, Guy GP Jr. Chronic Pain Among Adults - United States, 2019-2021. MMWR
Morb Mortal Wkly Rep. 2023 Apr 14;72(15):379-385. doi: 10.15585/mmwr.mm7215al. PMID: 37053114; PMCID:
PMC10121254.

513 Nahin RL, Feinberg T, Kapos FP, Terman GW. Estimated Rates of Incident and Persistent Chronic Pain Among US
Adults, 2019-2020. JAMA Netw Open. 2023 May 1;6(5):€2313563. doi: 10.1001/jamanetworkopen.2023.13563.
PMID: 37191961; PMCID: PMC10189566.

514 Wide-ranging online data for epidemiologic research (WONDER), CDC. http://wonder.cdc.gov

515 Back Pain Consortium Research Program. https://heal.nih.gov/research/clinical-research/back-pain
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516 Restoring Joint Health and Function to Reduce Pain (RE-JOIN). https://heal.nih.gov/research/preclinical-
translational/restoring-joint-health-function-reduce-pain

517 NIH-DoD-VA Pain Management Collaboratory. https://painmanagementcollaboratory.org/about-the-nih-dod-
va-pain-management-collaboratory/

518 pain Management Effectiveness Research Network (ERN). https://heal.nih.gov/research/clinical-research/pain-
management-research

519 pragmatic and Implementation Studies for the Management of Pain to Reduce Opioid Prescribing (PRISM).
https://heal.nih.gov/research/clinical-research/prism

520 NIH Pathways to Prevention (P2P) Program, Identifying Risks and Interventions to Optimize Postpartum Health.
https://prevention.nih.gov/research-priorities/research-needs-and-gaps/pathways-prevention/identifying-risks-
and-interventions-optimize-postpartum-health

521 An Internet-based Program to Help Cancer Survivors Manage Pain (IMPACTS).
https://clinicaltrials.gov/study/NCT04462302

522 Digital Meditation for Postoperative Pain Control After Abdominal Surgery for Cancer.
https://clinicaltrials.gov/study/NCT05346692

523 Mayhew M, Balderson BH, Cook AJ, Dickerson JF, Elder CR, Firemark AJ, Haller IV, Justice M, Keefe FJ, McMullen
CK, O'Keeffe-Rosetti MC, Owen-Smith AA, Rini C, Schneider JL, Von Korff M, Wandner LD, DeBar LL. Comparing the
clinical and cost-effectiveness of remote (telehealth and online) cognitive behavioral therapy-based treatments for
high-impact chronic pain relative to usual care: study protocol for the RESOLVE multisite randomized control trial.
Trials. 2023 Mar 16;24(1):196. doi: 10.1186/s13063-023-07165-8. PMID: 36927459; PMCID: PMC10018633.

524 Fuller R, Landrigan PJ, Balakrishnan K, Bathan G, Bose-O'Reilly S, Brauer M, Caravanos J, Chiles T, Cohen A, Corra
L, Cropper M, Ferraro G, Hanna J, Hanrahan D, Hu H, Hunter D, Janata G, Kupka R, Lanphear B, Lichtveld M, Martin
K, Mustapha A, Sanchez-Triana E, Sandilya K, Schaefli L, Shaw J, Seddon J, Suk W, Téllez-Rojo MM, Yan C. Pollution
and health: a progress update. Lancet Planet Health. 2022 Jun;6(6):e535-e547. doi: 10.1016/52542-
5196(22)00090-0. Epub 2022 May 18. Erratum in: Lancet Planet Health. 2022 Jun 14;: PMID: 35594895.

525 Trans-Omics for Precision Medicine (TOPMed) Program. https://www.nhlbi.nih.gov/science/trans-omics-
precision-medicine-topmed-program

526 Welcome to SPIROMICS, the world's most comprehensive research study of COPD.
https://www.spiromics.org/spiromics/

527 Integrating Environmental Data with Other Omics for Cancer Epidemiology.
https://www.niehs.nih.gov/news/events/pastmtg/2023/environmental data/index.cfm

528 Lung Health Cohort Study: Making History. https://www.lung.org/research/lung-health-cohort-study

529 American Lung Association (ALA) Lung Health Cohort. https://clinicaltrials.gov/study/NCT04543461

530 Wright RJ, Hsu HL, Chiu YM, Coull BA, Simon MC, Hudda N, Schwartz J, Kloog |, Durant JL. Prenatal Ambient
Ultrafine Particle Exposure and Childhood Asthma in the Northeastern United States. Am J Respir Crit Care Med.
2021 Oct 1;204(7):788-796. doi: 10.1164/rccm.202010-37430C. PMID: 34018915; PMCID: PMC8528517.

531 Air Pollution and Alzheimer's Disease and Related Dementias: A National Study.
https://reporter.nih.gov/search/YJcWI3MovE2xCehYBna54Q/project-details/10669144

532 Impacts of climate change across the cancer control continuum (RO1 Clinical Trial Optional).
https://grants.nih.gov/grants/guide/pa-files/PAR-23-153.html

533 Ajr Pollution and Your Health. https://www.niehs.nih.gov/health/topics/agents/air-pollution/index.cfm

534 A Global Biodiversity Crisis: How NASA Satellites Help Track Changes to Life on Earth.
https://climate.nasa.gov/news/3265/a-global-biodiversity-crisis-how-nasa-satellites-help-track-changes-to-life-on-
earth/

2 First-of-its-kind NIEHS project will empower climate change and health research.
https://factor.niehs.nih.gov/2023/3/beyond-the-bench/climate-change-and-health-outcomes-research

535 NIH Scientific Potential/Actual Collaborative Efforts (SPACE) Group Membership.
https://sites.google.com/ncats.nih.gov/nihnasa/nih-space-group-membership

536 NIH Climate Change and Health Initiative. https://www.nih.gov/climateandhealth
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537 Climate and Health Award Locations. https://www.nih.gov/climate-change-health/climate-health-award-
locations

538 New class of seven Climate and Health Scholars named. https://factor.niehs.nih.gov/2023/12/feature/1-
feature-nih-names-climate-and-health-scholars

539 Notice of Special Interest (NOSI): Climate Change and Health. https://grants.nih.gov/grants/guide/notice-
files/NOT-ES-22-006.html

540 Ginther DK, Schaffer WT, Schnell J, Masimore B, Liu F, Haak LL, Kington R. Race, ethnicity, and NIH research
awards. Science. 2011 Aug 19;333(6045):1015-9. doi: 10.1126/science.1196783. PMID: 21852498; PMCID:
PMC3412416.

541 Research Opportunities for New and "At-Risk" Investigators to Promote Workforce Diversity (R0O1 Clinical Trial
Optional). https://grants.nih.gov/grants/guide/pa-files/PAR-22-181.html

542 Research Supplements to Promote Diversity in Health-Related Research (Admin Supp - Clinical Trial Not
Allowed). https://grants.nih.gov/grants/guide/pa-files/PA-23-189.html

543 NIH-Wide Strategic Plan for Diversity, Equity, Inclusion, and Accessibility (DEIA). https://www.nih.gov/about-
nih/nih-wide-strategic-plan-diversity-equity-inclusion-accessibility-deia

544 Racial Disparities in NIH Funding. https://diversity.nih.gov/build/NIH-progress-addressing-funding-gaps

545 Analyses of Demographic-Specific Funding Rates for Type 1 Research Project Grant and RO1-Equivalent
Applications. https://nexus.od.nih.gov/all/2023/03/16/analyses-of-demographic-specific-funding-rates-for-type-1-
research-project-grant-and-rO01-equivalent-applications/

546 Reporting Preprints and Other Interim Research Products. https://grants.nih.gov/grants/guide/notice-
files/NOT-OD-17-050.html

547 NIH Preprint Pilot. https://www.ncbi.nlm.nih.gov/pmc/about/nihpreprints/

548 Funk K, Zayas-Caban T, Beck J. Phase 1 of the NIH Preprint Pilot: Testing the viability of making preprints
discoverable in PubMed Central and PubMed. bioRxiv [Preprint]. 2024 Jan 18:2022.12.12.520156. doi:
10.1101/2022.12.12.520156. PMID: 36561178; PMCID: PMC9774216.

549 Final NIH Policy for Data Management and Sharing. https://grants.nih.gov/grants/guide/notice-files/NOT-OD-
21-013.html

550 Request for Information on the NIH Plan to Enhance Public Access to the Results of NIH-Supported Research.
https://grants.nih.gov/grants/guide/notice-files/NOT-OD-23-091.html

551 Scientific Integrity. https://osp.od.nih.gov/policies/scientific-integrity/

552 NCI Cancer Moonshot™ Public Access and Data Sharing Policy. https://www.cancer.gov/research/key-
initiatives/moonshot-cancer-initiative/funding/public-access-policy

553 HEAL Public Access and Data Sharing. https://heal.nih.gov/data/public-access-data

554 LitCoin Natural Language Processing (NLP) Challenge. https://ncats.nih.gov/funding/challenges/winners/litcoin-
nlp/details

555 LitCoin Pilot Design Challenge Winners. https://ncats.nih.gov/funding/challenges/winners/litcoin-pilot-design
556 Zarbin MA, Lee AY, Keane PA, Chiang MF. Data Science in Translational Vision Science and Technology. Trans|
Vis Sci Technol. 2021 Jul 1;10(8):20. doi: 10.1167/tvst.10.8.20. PMID: 34293094; PMCID: PMC8300050.
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