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A note to patients, doctors, researchers,
innovators, and advocates:
Together, we can take important steps to ensure that
America remains the world’s leading global innovator in
medicine, and in the process also ensure that our
nation’s patients have access to the most cutting-edge
medical products in as timely a manner as possible.
- Senators Alexander and Burr
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Foreword
Written by Dr. Andrew von Eschenbach
History is marked largely by important scientific discoveries that radically change our
understanding of the world around us, unlocking some of the most vexing mysteries that have
faced humanity while irreversibly changing how we live. Gravity, electricity, X-rays, antibiotics,
DNA and computers are just a very few examples of those earth-shattering revelations. In no
sector of knowledge is that dynamic more dramatic than healthcare, as we are developing
medical therapies and technologies to fight disease, save lives, and improve our quality of life in
ways our ancestors could never have imagined.
Today, scientific advancements are rapidly expanding our knowledge of the living cell and the
biology of human life. We are enhancing our knowledge about genetic and molecular origins and
mechanisms that determine the progression of many important diseases. From the discovery of
DNA to the mapping of the human genome, the quest to understand how and why individuals are
susceptible to, experience, and resist disease is well underway. The future of “precision
medicine”—in which we can successfully tailor therapies to specific patients to prevent, delay,
manage, or cure certain diseases—is within reach. Today we stand on the precipice of what may
prove to be the most impactful and groundbreaking discoveries in the history of healthcare.
Before us lies an unprecedented opportunity and also a sobering responsibility.
Over time, our nation became the unquestioned global leader in medical innovation. Here in
America, some of the brightest minds in the world have conducted research on, and advanced the
development of, medical products that have delivered dramatic improvements in patient care and
become a cornerstone of our nation’s economic stability and growth.
Unquestionably, government policy has played an important role in supporting public and
private sector efforts that established America’s preeminence in research and development providing resources, creating infrastructure, and removing barriers to unleash the singular power
of our nation’s innovative spirit and indomitable work ethic. However, all too often, when our
public policies are poorly aligned or fail to keep pace with progress in discovery and
development, they can impede, instead of facilitate, the creation of urgently needed innovative
therapies and technologies. As a consequence, progress slows in the delivery of medical
interventions that can save or improve patients’ lives, the economic burden of acute and chronic
disease increases, and our capacity to effectively protect our citizens from the full range of
biological threats is diminished. Beyond the impact on our physical welfare, stifling domestic
medical innovation undermines the economic viability of medical product development,
deterring investment and destroying jobs.
Government policy can either inhibit or accelerate the next revolution in science and technology.
The time has come to examine whether our nation has the right public policies in place to realize
the full promise of the discovery, development and delivery of 21st century medicine. The
opportunity and responsibility of this moment require strong, visionary and principled
iii

leadership, and as this report demonstrates, Senator Alexander and Senator Burr have risen to the
challenge. I salute their commitment to asking the hard questions and leading a thoughtful
exploration of needed policy changes to refocus our nation in support of medical innovation.
Fortunately they are not alone in this effort. I also commend Chairman Upton and
Congresswoman DeGette for their work in the House of Representatives to enhance biomedical
research and innovation through the Cures for the 21st Century Initiative.
“Innovation for Healthier Americans” is an important call to action, soliciting input and
participation from the full universe of stakeholders interested and/or involved in medical
innovation in America. It directs attention to the National Institutes of Health and the Food and
Drug Administration, two prestigious federal institutions that remain vital to our health care
ecosystem. Senator Alexander and Senator Burr pose an elegantly simple question: “How could
they be even better?” It is the start of a dialogue to determine what policy changes Congress and
the Executive Branch must make to reaffirm our undisputed global leadership in discovery,
development, and delivery of new medical products.
I believe our objective here is clear: identifying and advancing specific steps to better align
public policy to support medical innovation and patient access to new medicines and
technologies. While not an exhaustive list, such concepts for Congressional consideration
include:
• New strategies to attract the best and brightest minds to, and support them in careers
researching and developing innovative medicines and technologies here in America;
• Creative new approaches to optimizing public and private financing of medical research;
• Effective public policies to facilitate the translation of basic research into the successful
development of innovative products, including enhanced collaboration between publicsector, academic, and industry efforts;
• Modernized clinical trials and a more efficient and effective regulatory framework for
medical products;
• A digital infrastructure that appropriately acquires, aggregates and analyzes the broad
spectrum of data emerging from patient-focused modern medicines and technologies.
In order to accelerate and enhance the efficiency of our nation’s healthcare ecosystem –
discovery, development, and delivery – all three of these core components must be wellcoordinated, consistently evaluated, and effectively nurtured. Not everyone will agree on each
specific detail of how we achieve these lofty goals. But it is critically important that diverse
stakeholders respond to this report, engage in the HELP Committee’s process, and inform and
achieve impactful policy solutions.
The task before us is difficult, but clear. The stakes have never been higher. The opportunities
have never been greater. I encourage you to join Sen. Alexander and Sen. Burr, and all of their
colleagues on the HELP Committee, on this important journey.
During the course of his distinguished career, Dr. von Eschenbach has served as FDA Commissioner and
the Director of the National Cancer Institute at NIH. Specializing in urologic oncology, he previously
held a number of senior medical positions at the University of Texas M.D. Anderson Cancer Center. Dr.
von Eschenbach is a three-time cancer survivor.
iv
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Executive Summary
“We stand on the cusp of a revolution in health care. Advances in molecular medicine will allow us
to develop powerful new treatments that can cure or even prevent diseases like Alzheimer's and
cancer. Tomorrow's high-tech cures can also slash healthcare costs and eliminate ineffective
treatments. What will it take to realize the potential of the new medicine?”
Andrew von Eschenbach, former FDA Commissioner, 2012 1
The federal government has been an enthusiastic investor in biomedical research for five decades.
That investment has helped drive rapid innovation and bring us to a crossroads: Will we use what
we have learned to transform the discovery and development of new drugs and medical devices, or
will we maintain the status quo, depriving patients of cutting-edge products?

With the release of this report, the Senate Health, Education, Labor and Pensions (HELP)
Committee is beginning an inclusive and transparent process to:
•
•

•

Candidly assess the status quo: What works? What’s not working? What can we do better?
Identify how Congress can improve public policies to promote the efficiency and
effectiveness of medical product development to cut down on the total time it takes for
these products to get to American patients.
Pass transformational legislation that the President can sign this year.

Every American is personally affected by the U.S. Food and Drug Administration (FDA) and National
Institutes of Health (NIH). Anytime we take medicine, have a routine check-up, or undergo a serious
procedure for a health problem, like surgery or cancer treatment, we are using medical products
regulated by the FDA. In many cases, the research leading to the discovery and development of
these products has been advanced, funded, or enabled in some way by the NIH.

These two agencies have an enormous influence on our economy. FDA-regulated products account
for about 25 cents of every dollar spent by American consumers each year 2.

For generations, America has led the world in medical innovation. The dedicated professionals at
the NIH and FDA have helped to instill confidence in FDA-approved products. Scientists from across
the globe take seriously the findings and caliber of research that NIH funds, as well as the safety and
efficacy of products FDA approves.

But our global edge is slipping.

Medical discoveries and advancements to treat and cure diseases, including new targeted drugs,
could, and should, be reaching American patients more quickly and with less cost to developers,
without lessening the standards of safety and efficacy. Too many patients with no treatment
options wait while potential treatments languish in laboratories awaiting further development,
testing, and/or approval. At the same time, each additional $1 billion spent on pharmaceutical
Von Eschenbach, D. (2012, February 14). Medical Innovation: How the U.S. Can Retain Its Lead. Wall Street
Journal. Retrieved December 9, 2014, from
http://www.wsj.com/news/articles/SB10001424052970203646004577215403399350874?mg=reno64wsj&url=http://online.wsj.com/article/SB10001424052970203646004577215403399350874.html
2 Executive Summary: Strategic Plan for Regulatory Science. (2013, January 16). Retrieved December 9, 2014,
from http://www.fda.gov/ScienceResearch/SpecialTopics/RegulatoryScience/ucm268095.htm
1
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research and development results in fewer drugs than in years past. 3 The time and cost of
developing medical products is increasing without a discussion of whether there is enough
incremental assurance of safety and effectiveness for the additional delays and costs.
“But when the risks are higher, the costs and
time required to develop and validate new
products is higher too. Regulators are often
more skeptical as well, and ask for more
evidence to prove that medicines with novel
mechanisms of action are safe and effective. As
a result, on average it can take well over $1
billion and about a decade to develop a single
new medicine.

That trend is simply unsustainable given the
rising disease burden of our aging society and
the reality that we don’t have enough money –
through program cuts or higher taxes – to pay
for existing health care programs like Medicare
without wrecking the rest of the economy.

Over the past several decades, FDA’s mission and
regulatory reach has expanded dramatically. This
has resulted in an increasingly complex
bureaucracy while the science of discovery and
development has evolved more rapidly than ever
in academia and private industry. FDA has
struggled to regulate the most cutting-edge
medical products. The disparity between the pace
of scientific discovery and development outside
of the FDA and the pace of growth in FDA’s
scientific knowledge threatens America’s position
as a global leader in medical innovation.

FDA Commissioner, Dr. Margaret Hamburg, has
acknowledged that “… we are left relying on the
20th century approaches for the review, approval
and oversight of the treatments and cures of the
21st century.” 4 While the FDA has reviewed drugs
Innovation is not optional. It is a national
in as little as three months, and meets the
imperative.”
timelines set for medical device reviews the
– Paul Howard, Ph.D., the Manhattan Institute’s
majority of the time, the inability of medical
Center for Medical Progress
product developers to predict what questions will
be asked during the review forces a multi-year
process simply to get an application ready for FDA consideration. This lack of predictability is
driven by fast-changing and complex science, inefficient and inconsistent processes, and difficulty
in hiring and retaining review staff and managers. This challenge will grow as new medical
products and the clinical methods used to test them continue to evolve at an exciting pace.

This report aims to examine the current process of drug and device development and identify the
inefficiencies that stand in the way of a modern development and review process. We take a close
and honest look at what is, and is not, working well at the NIH and FDA. We want to know what
successes we can replicate, and what failures must be learned from and fixed.

This report is organized to follow the process it examines—in other words it takes us from
discovery to approval. We outline key problems, partnerships, initiatives, dollars, and data involved
in helping to bring promising medical products through the research, development, and regulatory
review process. We identify the challenges at the NIH and FDA—inefficiencies, unnecessary
regulatory burden, a lack of predictability, and ever-increasing regulatory costs—that must be
addressed. We identify ways to facilitate stakeholder engagement in these processes, and we intend
to continue regular and responsible congressional oversight.

CBO Federal Policies and Innovation, November 2014,
Hamburg, M. (Director) (2010, October 6). Remarks as Delivered of Margaret A. Hamburg, M.D. National
Press Club Speaker Luncheon. http://www.fda.gov/NewsEvents/Speeches/ucm229195.htm
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Our goal is simple and ambitious – to work in a bipartisan way with members of the HELP
Committee to align public policies to support accelerating medical innovation and patient access to
important medicines and medical technologies.

Science has never held greater potential to improve the quality of life and outcomes for America’s
patients. In order to fully realize this exciting potential, we must identify, candidly assess, and
confront existing factors that may be stifling efforts to innovate. We have identified five themes for
this effort:

1) It costs too much to bring medical products through the pipeline to patients.
2) As science and technology advance, the discovery and development process takes
too long for medical products to make their way to patients.
3) FDA’s responsibilities have grown to include many activities unrelated to the core
function of regulating medical products to advance the public health.
4) The disparity in scientific knowledge at FDA and the fast pace of biomedical
innovation are slowing, and in some cases, stifling, innovation in American
medicine.
5) A working FDA is essential to continuing biomedical innovation in the United
States and maintaining America’s global leadership in medical innovation.

For us to succeed, we need your help. The full spectrum of stakeholders here is incredibly large and
diverse, so it may be challenging to identify specific challenges and/or best practices that would
have wide-ranging impact. We wish to solicit ideas on how to address these challenges in order to
inform action in the 114th Congress. This report and the feedback we receive in response to it will
inform what we expect will become a bipartisan legislative package to address the challenges we
identify through this process. Please send your ideas to us at Innovation@help.senate.gov not later
than February 23, 2015. These comments will be shared with Ranking Member Patty Murray and
all of our colleagues on the HELP Committee as we work to achieve this important goal.
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Introduction: It Takes Too Long and Costs Too Much to Develop Medical
Products for American Patients
“Today’s revolution in biomedical science has raised new hope for the prevention, treatment, and cure
of severe illnesses. However, there is a growing concern that many of the new basic science discoveries
made in recent years may not quickly yield more effective, more affordable, and safe medical products
for patients. This is because the current medical product development path is becoming
increasingly challenging, inefficient, and costly.” – FDA Critical Path Report, 2004
A decade ago, in the wake of the mapping of the human genome, the FDA issued a strong warning
that increasing challenges to medical product development, if left unaddressed, would jeopardize
our nation’s ability to realize the full potential presented by modern-day medical advances for
American patients.

But today, more than a decade after this urgent wake-up call, medical products take more time and
money to discover, develop, and reach American patients than ever before. It has never been more
difficult to bring a therapy through the development pipeline. The average cost to get a drug
approved by the FDA is much disputed—some say $1 billion or as much as $2 billion, some say
even more—but there is no disputing that the costs have grown over time.5 Figure 1 below shows
the number of drugs that get FDA approval for every $1 billion of research and development
spending. That approval trend continues to go down, and has since 1950. A similar story emerges in
the medical device development, where it takes $31 million to bring to market a low-to-moderate
risk device and $75 million for a higher-risk device.6
But these costs only tell part of the story. The amount of time it takes to receive approval also has a
cost. A lengthy approval process not only slows down the product under review; it keeps resources,
researchers, doctors, providers—from moving onto the next treatment or investigational therapy.
Patients in the U.S. wait longer than those outside the U.S. for cutting-edge medical devices. In 2011,
the report, Competitiveness and Regulation: The FDA and the Future of America’s Biomedical
Industry, found that complex medical devices approved in the U.S. were available to patients in
Europe on average four years earlier than in the U.S. 7 While the U.S. is spending more and more to
develop new drugs and devices, this increased investment is not translating to quicker
development of medical products for U.S. patients. The U.S. is spending more and more to do less.

Additionally, we have seen how the venture capital community shifts investments away from drugs
and devices as a result of increasing regulatory burden and uncertainty. In 2011, the National
Venture Capital Association issued a report confirming that U.S. venture capitalists are reducing
their investment in biotechnology and medical device companies and shifting focus overseas to

Cost to Develop and Win Marketing Approval for a New Drug Is $2.6 Billion. (2014, November 18). Retrieved
December 9, 2014, from http://csdd.tufts.edu/news/complete_story/pr_tufts_csdd_2014_cost_study
6 Makower, J., Meer, A., & Denend, L. (2010, November 1). FDA Impact on U.S. Medical Technology Innovation:
A Survey of Over 200 Medical Device Companies. Retrieved December 9, 2014, from
http://advamed.org/res.download/30
7http://www.chi.org/uploadedFiles/Industry_at_a_glance/Competitiveness_and_Regulation_The_Future_of_A
merica's_Biomedical_Industry.pdf
5
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Figure 1. From http://www.nature.com/nrd/journal/v11/n3/fig_tab/nrd3681_F1.html

Europe and Asia, primarily due to regulatory obstacles at the FDA. 8 This report warned of
significant adverse effects for U.S. patients and our economy if these concerns are left unaddressed.
The implications of these trends are both clear and severe: promising medical therapies and
technologies will not be funded, and therefore will not reach patients that need them, and will place
the U. S. leadership position in medical innovation in further danger and hamper economic growth.
National Venture Capital Association, & Medical Innovation and Competitiveness Coalition. (2011, October
1). NVCA MedIC Releases Vital Signs Report. Retrieved December 9, 2014, from
http://nvcaccess.nvca.org/index.php/topics/public-policy/245-nvca-medic-releases-vital-signs-report.html
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This is not a new problem. In 1997, Congress passed the FDA Modernization Act (FDAMA), the first
significant reform of the agency in a generation. FDAMA aimed at making sure the FDA had the
tools it needed to keep pace with modern scientific advances. FDAMA set forth clear pathways for
innovative products to reach patients in the most timely and least burdensome manner possible,
while meeting the FDA’s standards. Congress again tried to address this issue with the FDA Safety
and Innovation Act (FDASIA) in 2012.

Unfortunately, many of the challenges FDAMA and FDASIA were intended to mitigate remain today.
Just as before FDAMA, Congress, patients, researchers, innovators, and health professionals
struggle to ensure that the FDA is equipped with, and is consistently and appropriately applying,
the most up-to-date tools necessary to regulate medical products, today and in the future. These
challenges have only increased as our understanding of diseases has improved and we have learned
how to better target and customize individualized treatments.
These trends raise important questions about how we got to this point and where we go
from here:
•
•
•
•

•

How do we ensure that America’s patients benefit from and that we preserve our
global leadership in medical innovation?
How are the federal government’s actions, including legislation and regulation, and
inaction contributing to the challenges that impede timely access to cutting-edge
products for too many Americans?
What resources have been spent, and where? How can limited resources be utilized
in the most efficient manner, what are the most opportune strategic initiatives and
how do they get decided?
What are the appropriate metrics to evaluate the numerous initiatives, including
countless public-private partnerships, aimed at helping to get medical products to
patients in as timely a manner as possible? Have these programs achieved their
intended results? What should the policies be moving forward? What should we be
measuring for success and accountability?
How do we ensure that appropriate congressional oversight of NIH and FDA produce
better metrics on the federal government’s efforts to advance new medical products,
including oversight of the medical product development pathways for drugs, devices,
and diagnostics?

3

V
From Bench to Bedside: The Role of Basic Research in New Medical
Products
“The need for enhanced collaboration between NIH and FDA has never been more pressing, given new
scientific opportunities in translational research, new public health challenges, far-reaching economic
changes at the national and global level, and the prospect of fundamental changes to the U.S.
healthcare system. The [NIH] and the [FDA] share a common goal of advancing public health by
promoting the translation of basic and clinical research findings into medical products and therapies.
The agencies are complementary in their roles and functions—NIH supports and conducts biomedical
and behavioral research and FDA ensures the safety and effectiveness of medical and other products.” -FDA-NIH Joint Leadership Council Charter 9

Early-stage research is high-risk--prone to high failure rates--making it less attractive to industry
investment or undertaking, but these basic research findings form the foundation of the biomedical
research continuum. 10 NIH plays a vital role in its support of basic research, and the agency
represents about half of federal spending for non-Department of Defense research and
development, and approximately one-fifth of total federal research and development spending. 11
NIH has grown dramatically over the years from its beginnings as a one-room laboratory
established in 1887 for research on cholera and other infectious diseases to the leading source of
funding for biomedical and behavioral research in the world today and a major driver of economic
growth and innovation. 12 NIH has supported ground-breaking research, from fighting infectious
diseases such as Ebola to the mapping of the human genome, and continues to fund a range of basic,
clinical, and translational research with the $30.311 billion appropriated in FY2015. 13
The vast majority, over 80 percent, of NIH dollars are invested in extramural research, awarded
through the peer review process to more than 300,000 scientists at more than 2,500 research
institutions (predominantly academic research universities) in every state and around the world.
Approximately 11 percent of NIH funding is allotted for intramural research, awarded to
approximately 6,000 scientists at most of the 27 different institutes and centers (ICs) at NIH. 14,15
Academic researchers, funded by grants from the federal government--as well as state and local
governments, industry and the research institution itself-- conduct basic research, much of which
provides the basis for drug and vaccine candidates that are then transferred to industry for
development.

Currently, academic research institutions rely predominantly upon grants from the federal
government (60 percent) and institutional funds (20 percent) with modest support from industry
(6 percent) 16. This current funding framework leaves an enormous capacity for growth in support
http://www.fda.gov/ScienceResearch/SpecialTopics/RegulatoryScience/ucm201654.htm
http://smrb.od.nih.gov/documents/reports/VOBR%20SMRB__Report_2014.pdf
11 http://www.crs.gov/pages/Reports.aspx?PRODCODE=R41705&Source=search
12 http://www.nih.gov/about/history.htm
13 http://www.crs.gov/pages/Reports.aspx?PRODCODE=R43341&source=MyCrs
14 CRS Report R43304, Public Health Service Agencies: Overview and Funding, coordinated by Amalia K.
Corby-Edwards and C. Stephen Redhead.
15 http://irp.nih.gov/about-us/organization-and-leadership
16 http://fas.org/sgp/crs/misc/R41895.pdf
9
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from non-government entities and opportunities for far greater partnership and collaboration
between academic research institutions, industry, patient groups, and other stakeholders. NIH
funding accounts for approximately two-thirds of all university research funding,17 and over half
of basic research is performed by research universities.18 After years of decline, private sector
investment in basic research has risen recently, but the federal government remains the largest
supporter of this area of research.19 Industry remains the largest supporter of development and
applied research.20 Identifying ways to encourage and facilitate enhanced collaboration between
government and non-government entities to support important research will be critical to
advancing novel therapies and ensuring America’s continued global leadership in medical
innovation.

It is difficult to quantify the value of NIH-supported research and track it through the entirety of the
research continuum, as research findings could result in anything from generating broadly
applicable new scientific knowledge, informing application of this knowledge in a clinical setting, or
eventually resulting in an actual product used in patient care. While in some cases there is a clear
connection between the research NIH supports and an identified outcome, such as the Human
Genome Project, often the basic and clinical discoveries supported by NIH emerge through a variety
of pathways.
What tools has Congress given NIH to support research to improve health?

Over the course of 120 years and through various statutory changes, the National Institutes of
Health as we know it has taken shape. The last reauthorization, the National Institutes of Health
Reform Act of 2006 (PL 109-482) included several key changes to provide the NIH with increased
flexibility to execute and support innovative research and provided the Director of NIH with greater
oversight authority in order to improve coordination at NIH’s 27 ICs. The agency’s authorization
expired in FY2009. 21

Even prior to the NIH Reform Act,
leaders at NIH recognized the need
to be flexible enough in the agency’s
support of research to recognize
larger scientific challenges or
obstacles that transcend disciplines
and ICs. NIH’s response, the “NIH
Roadmap,” provided an opportunity
for the director and institutes’
directors to meet with each other as
well as outside researchers, the
private sector, and others to identify
priority areas for research. The NIH
Reform Act established the Common
Fund, shown in Figure 2, in the
Office of the Director to support this

Figure 2: Common Fund Allocations

http://www.sciencemag.org/content/345/6194/27

http://nih.gov/about/budget.htm#note
http://fas.org/sgp/crs/misc/R41895.pdf
19 http://www.nsf.gov/statistics/seind14/content/digest/nsb1402.pdf
20 www.nsf.gov/statistics/seind14/content/digest/nsb1402.pdf
21 “NIH and FDA one pager 7.7”
17
18
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effort and to identify and provide a means of supporting these coordinated, transdisciplinary efforts
in areas of emerging scientific opportunity and public health challenges. 22,23

Roadmap/Common Fund programs have created innovative tools and technologies, such as lightcontrolled neural activity or “optogenetics,” a product of Common Fund Pioneer and New Innovator
Awards; developed publically available large data sets, such as those for the human epigenome; and
encouraged risk-taking through the high-risk, high-reward program also known as the “Pioneer
Awards,” which funds proven innovators to conduct research in entirely new directions and highimpact areas.
The Clinical and Translational Science Awards (CTSA) program, established in 2006, is
administered by the National Center for Advancing Translational Sciences (NCATS), and supports a
national consortium of 62 research institutions that work together to accelerate scientific discovery
along the entire research spectrum, from basic science to clinical practice. 24,25
The NIH Office of the Director coordinates priorities across all of the NIH, but each of NIH’s 27
institutes and centers have their own research missions. There may be opportunities missed to
coordinate among these centers.

What are some of the challenges faced by the NIH and researchers in sustaining early stage
research?
As shown in Figure 3, even
with a budget of more than
$30 billion, the purchasing
power for the NIH has
declined. Between 1998
and 2003, the base budget
of the NIH was doubled
from $13.7 billion to $27.1
billion26. Since then
funding has hovered
around $30 billion, with
the NIH receiving modest
decreases or increases. At
the same time, other
Figure 3: NIH Appropriations
countries around the globe
https://www.ssr.org/sites/ssr.org/files/uploads/attachments/node/
are increasing their
216/2._nih_grant_data_1_13_14_faseb_board2.pdf
respective investments in
27,28,29
biomedical research.
This is not a new phenomenon. In “A Short History of the National Institutes of Health,” NIH
Collins, Zerhouni, Wilder “NIH Roadmap/Common Fund at 10 years”. www.sciencemag.org
http://officeofbudget.od.nih.gov/pdfs/FY15/FY2015_Overview.pdf
24 http://www.ncats.nih.gov/research/cts/cts.html
25 NCATS, 2012-2013 Report
26 http://www.crs.gov/pages/Reports.aspx?PRODCODE=R43341&Source=search
27 NIH Global Investment fact sheet
28 http://www2.itif.org/2012-leadership-in-decline.pdf
29 http://www.sciencemag.org/content/345/6194/274/F1.expansion.html
22
23
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historian Victoria A. Harden, Ph.D., reflects: “Toward the end of the 1960s, the growth of NIH
budgets slowed considerably, in part because of inflation in the U.S. economy and the advent of new
programs such as Medicare and Medicaid that competed for congressional ‘health’ funding.” 30 This
problem persists today, with increasing entitlement spending critically impeding our ability to
appropriately prioritize funding for critical research that saves and improves lives.

Many researchers have cited concerns about the increased competition for grants and its impact on
the riskiness of the research proposed. The success rate for research project grants was
approximately 18 percent in FY2014, whereas the success rates hovered around 30 percent from
FYs1998-2003. 31,32 It has hovered around 20 percent or lower since then. 33 Alberts et al,
commented that “hypercompetition for the resources and positions that are required to conduct
science suppresses the creativity, cooperation, risk-taking, and the original thinking required to
make fundamental discoveries.” 34 The NIH has recognized this issue, and through the Common
Fund, has been able to fund a high-risk high-reward program to support four types of awards for
“exceptionally creative and innovative scientists… who propose highly innovative approaches.” 35

Additionally, the research community is becoming increasingly concerned that lower success rates
for grants and other factors will drive young investigators away from the research field. Some have
also said that the doubling of the NIH’s budget has helped build an educational pipeline that
produces more scientists than there are positions in academia, government, and the private sector.
A couple of ways to examine the state of biomedical research in the U.S. is to look at trends in the
percentage of new investigators being awarded NIH Research Project Grants (called an R01) and
the average age at which these researchers are awarded their first R01. The average age of an
investigator’s initial research project grant has increased since 2001 for MDs and MD/PhDs, while
the average age of PhDs has stayed about the same. 36,37 In 2006, approximately 24 percent of all
competing R01s went to new investigators. By 2010, the number awarded to new investigators was
up to nearly 32 percent. 38

It is not just securing the first grant award that is a challenge for investigators. The NIH has
identified the renewal of that first award as an area in need of increased focus in the context of
retaining scientists in research. The agency is addressing this issue by using existing authorities to
take into consideration the career stage of the applicant through an Early Stage Investigator
Designation and to initiate new award mechanisms, such as the National Cancer Institute’s
Outstanding Investigator award. 39 With Early Stage Investigators, the agency identifies new
investigators who completed their research degree or medical residency within the last ten years,
but have not been awarded a substantial, competing NIH research grant, and designates them as
Early Stage Investigators. 40 This is taken into consideration at the time of review and award of the
R01 for which the researcher applied. Additionally, through the Common Fund, the NIH Director
http://history.nih.gov/exhibits/history/docs/page_09.html
http://report.nih.gov/success_rates/ (#11 under Research Project Grants)
32 http://report.nih.gov/NIHDatabook/Charts/Default.aspx?showm=Y&chartId=124&catId=13
33 http://report.nih.gov/NIHDatabook/Charts/Default.aspx?showm=Y&chartId=124&catId=13
34 Alberts, B, Kirschner, MW, Tilghman S, Varmus H- “Rescuing US biomedical research from its systemic
flaws”, www.pnas.org
35 http://officeofbudget.od.nih.gov/pdfs/FY15/FY2015_Overview.pdf
36 http://www.grants.nih.gov/grants/funding/r01.htm
37 http://grants.nih.gov/grants/new_investigators/index.htm (average age link)
38 Ibid
39 http://nexus.od.nih.gov/all/2014/10/28/retention-of-first-time-r01-awardees/
40 http://grants.nih.gov/grants/new_investigators/investigator_policies_faqs.htm#2649
30
31

7

established the Early Independence Award to give exceptional scientists early in their careers a way
to move into independent research positions by skipping the traditional post-doctoral training
period. 41
How do discoveries make it to clinical testing? When they do not – why not?

Dr. Collins, Director of the NIH, wrote in the 2013 NIH Director’s Report that, “Drugs exist for only
about 250 of the more than 4,400 conditions with defined molecular causes. And it takes far too
long and far too much money to get a new drug into our medicine cabinets. This is an old problem
that cries out for new and creative solutions.” 42 Since then, the number of conditions with defined
molecular causes has increased to 5,389, yet the number of new drugs approved has not kept pace
with these discoveries. 43
There are many
other promising
candidates that are
unable to move
beyond animal
studies and into the
clinic for human
testing. These
vaccine and drug
candidates
frequently languish
on the shelves of
academic research
institutions,
industry, or
elsewhere, with
scientific or
economic
challenges too great
to warrant further
investment and
study until the
candidates can be
seen as less risky to
develop with
limited resources.

The Importance of Medical Countermeasures:
The Ebola outbreak underscores why our nation must be prepared for the full
range of chemical, biological, radiological, and nuclear threats we may face,
whether naturally occurring, like the Ebola outbreak, or man-made. Medical
countermeasures, both vaccines and drug therapeutics, are necessary to
protect the American people from the full range of these serious threat
agents-- they are a key part of our national security and we must be forward
thinking in this area.

Congress created the Biomedical Advanced Research and Development
Authority (BARDA) to strengthen the public private partnerships that are
critical for helping biodefense innovators bridge the advanced research and
development "valley of death" for these products because of the unique
challenges medical countermeasures face in their development, such as
having to rely upon animal models in cases in which human efficacy trials
would not be appropriate.
Ensuring FDA is prepared to regulate cutting edge products, including
medical countermeasures, is key for making sure that we are prepared with
the drugs and vaccines we may need to protect the American people from the
most serious threats as well as the most common and costly conditions.
BARDA is helping to advance innovations that transcend disease and product
spaces. We should fully leverage the innovations NIH, BARDA, and FDA have
brought to their medical countermeasure work and apply them more broadly
as applicable.

Further narrowing the pipeline, 80 percent of drugs that make it into the clinic for human trials are
never approved, and therefore never commercially available to American patients. Over 30 percent
of pharmaceuticals fail in human clinical trials because they are determined to be toxic. 44 We have
http://commonfund.nih.gov/earlyindependence/index
Collins, Francis, MD, PhDReport of the Director, National Institutes of Health Fiscal Years 2010 & 2011,
page 10.
43 http://omim.org/statistics/geneMap
44 Austin CP, Colvis CA, Innovation in Therapeutics Development at the NCATS, Neuropsychopharmacology
Reviews (2014) 39, 230-232
41
42
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known for decades that being able to identify and eliminate unsafe and ineffective candidates
earlier in the process could save the research and development system precious money and time.
However, many of the preclinical problems remain unsolved because it will not benefit one person
or company to invest in solving these problems that would then benefit the entire development
enterprise. While many public and private consortia and partnerships are working on solving some
of these development challenges, inefficiencies still remain. There are many preclinical challenges
that, if solved or even partially solved, would broadly benefit all stakeholders by enabling earlier
and more accurate predictions on why some drugs, devices, and diagnostics either will not work or
are unsafe before they advance to testing in humans.

To address these issues, the federal government and others have established many programs,
consortia, studies, and efforts to try to decrease the rate of failure seen in medical product
development work on areas where there are shared challenges.

While not an exhaustive list, some examples of activities to address barriers and challenges facing
research and development include the following:

 Predictive toxicology and efficacy: We need to improve our ability to predict which new
therapeutics will have adverse effects or be ineffective in humans earlier in the process.
• NCATS Tissue Chip for Drug Screening program, a collaborative effort with other ICs,
FDA, and the Defense Advanced Research Projects Agency (DARPA), seeks to develop
3-D human tissue chips that model the structure and functions of human organs. 45,46
• Toxicology in the 21st Century (Tox21) is a collaborative effort with the National
Toxicology Program at the National Institute of Environmental Health Sciences at the
NIH, and the Environmental Protection Agency to improve our understanding of the
effects of drugs and environmental chemicals on human pathways in order to allow
screening- and computation-based predictions of toxicity. 47

 Biomarkers: The NIH and FDA have been working to identify biomarkers to help make drug
development more efficient. The identification of biomarkers for certain diseases is critical to
accelerating the development of products for the prevention, diagnosis, and treatment of those
diseases. The Biomarkers Consortium, a public-private partnership organized by the
Foundation for NIH in 2006, seeks to discover, develop, and qualify biological markers to
support new drug development and improve diagnosis of disease. The Consortium focuses on
biomarkers for cancer,
“The main causes of failure in the clinic include safety
immunity and inflammation,
problems and lack of effectiveness: inability to predict these
metabolic disorders, and
failures before human testing or early in clinical trials
neuroscience. The
consortium also launched Idramatically escalates costs. For example, a 10 percent
SPY2 trial in 2010, which
improvement in predicting failures before clinical trials
hopes to change the way
could save $100 million in development costs per drug.” –
clinical trials are conducted
FDA Critical Path Report, 2004
to use the same

45 Austin CP, Colvis CA, Innovation in Therapeutics Development at the NCATS, Neuropsychopharmacology
Reviews (2014) 39, 230-232
46 NCATS report 2012-2013
47 Austin CP, Colvis CA, Innovation in Therapeutics Development at the NCATS, Neuropsychopharmacology
Reviews (2014) 39, 230-232
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infrastructure to test different therapies.

 In early 2014, the NIH announced the Accelerating Medicines Partnership (AMP), a joint
$230 million venture between the NIH, 10 biopharmaceutical companies, and 12 non-profit
organizations. AMP launched pilot projects to characterize biomarkers and identify biological
targets most likely to respond to new therapeutics for Alzheimer’s disease, type 2 diabetes,
and autoimmune disorders of rheumatoid arthritis and systemic lupus erythematosus. 48

 Patient recruitment: Enrollment of eligible patients in clinical trials can add time and cost to
the research and development process, and many sponsors fail to meet recruitment and
retention goals. 49
• Disease registries sponsored by governmental agencies, nonprofit organizations,
health care facilities, and private companies provide a way for patients with a specific
disease to signal their potential willingness to participate in research on that disease. 50
• CTSA developed ResearchMate, a secure national registry that connects people who are
looking for research studies with researchers at no cost. 51
• The Clinical Trials Transformation Initiative (CTTI), hosted by Duke University and
with a cooperative agreement from FDA, is working to identify solutions to barriers to
recruitment and retention of patients in clinical trials.

National Center for Advancing Translational Sciences (NCATS)

NCATS, the newest
center at the NIH, was
established to focus on
these problem areas to
discover new
technologies and other
approaches to improve
the overall efficiency of
biomedical research
and development from
basic research through
FDA approval, called
“translational research.”
For example, NCATS
works with industry,
academia, and the FDA
to discover new uses of
Figure 4: The Drug Development Pipeline
FDA-approved drugs
http://www.ncats.nih.gov/research/reengineering/process.html
and look at some of the
systemic reasons drugs
and devices take so long to develop from both a scientific and operational translational perspective.
Many programs at NCATS deal with preclinical translational science and seek to tackle the
problems that have been identified as obstacles or barriers to improving innovation.
http://www.nih.gov/science/amp/index.htm
http://www.ctti-clinicaltrials.org/what-we-do/study-start/recruitment-retention
50 http://www.nih.gov/health/clinicaltrials/registries.htm
51 NCATS Report 2012-2013
48
49
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NCATS also has a program to assist investigators in conducting key pre-clinical studies needed for
regulatory approval of first-in-human trials and to support Investigational New Drug applications
to the FDA. This program, Bridging Interventional Development Gaps (BrIDGs), supported 23
projects in 2012 and 2013, when it was just getting underway. 52 Figure 4 illustrates the
complications of the drug development pathway and why we must research ways to improve the
efficiency of this process.

Critical Path Institute

The Critical Path Institute is an independent, non-profit organization founded in 2005, which brings
together scientists from the FDA, industry, and the NIH to improve the drug development and
regulatory process. The institute created the Predictive Safety Testing Consortium to identify and
test new drug safety testing methods, which then can be submitted for formal qualification by the
FDA, European Medicines Agency, and the Japanese Pharmaceutical and Medical Devices Agency.
Where do we go from here?

As these and other initiatives work towards an improved and more efficient biomedical research
enterprise, we must ask hard questions about what can be done to keep the U.S. on the forefront of
innovation and create an environment that is even more conducive to scientific discovery and
medical product development:
•

•
•
•
•
•
•

52
53

As we study “whole pathways, organ systems, or even entire organisms rather than
limiting the research to a single aspect of cell biology or physiology,” are our research
institutions similarly changing to reach across those respective research missions in
order to coordinate research agendas, leverage resources, and facilitate scientific
discovery? 53
What do we need to do to ensure that we are fully leveraging the explosion of knowledge
of human health and disease across all sectors of discovery and development to
continuously improve health and reduce illness?
Are there specific existing regulations, policies, or statutes that are impeding the ability
of the NIH to support ground-breaking, research? Are additional authorities necessary to
help the NIH achieve this objective?
How can we improve the appropriate sharing of data and information and enhance the
impact of our biomedical research dollars?
What can we do to ensure that the scientific advancement and new regulatory tools
resulting from our investments in research through the NIH are fully leveraged by the
FDA when reviewing medical products?
How can further testing of promising therapeutic and vaccine candidates after
preclinical testing be encouraged to ensure patients benefit from these new technologies
as soon as possible?
Should scientists with NIH funding (where appropriate) be encouraged to frame their
findings in language that meets FDA standards?

NCATS report 2012-2013
Report of the Director, National Institutes of Health Fiscal Years 2010 & 2011
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VI
Opportunities to Improve Clinical Trials
“There is also an urgent need to improve the efficiency and effectiveness of the clinical trial
process, including trial design, endpoints, and analyses. The NIH is addressing very important
clinical research infrastructure in its Roadmap initiative, and FDA is collaborating in the Roadmap
efforts. In addition, much more attention and creativity need to be applied to disease-specific trial
design and endpoints intended to evaluate the effects of medical products.” – FDA Critical Path Report,
2004
Clinical trials are an increasingly expensive undertaking. 54 Research into the timeline of drug
development shows that of the approximately $48.5 billion spent on pharmaceutical research and
development annually by industry, 40 percent is spent on Phase III clinical trials. 55 In terms of
medical devices, where device manufacturers historically relied on post-market surveillance,
regulators increasingly demand time-consuming clinical data before devices can be approved. 56 To
ensure that the best medical products reach patients in a timely and cost-effective way, the clinical
trial enterprise should be reassessed, and if necessary, reimagined.

The issues facing clinical trials—spiraling costs, high failure rates, administrative inefficiencies, the
rise of precision medicine, and regulatory hurdles—are not new. These challenges have been
repeatedly identified, including in the 2004 Critical Path report 57, the work of the Institute of
Medicine’s Forum on Drug Discovery, Development, and Translation 58 dating back to 2008, and the
2012 Report to the President on Propelling Innovation in Drug Discovery, Development, and
Evaluation. 59 There have been some significant efforts made to resolve these challenges over the
past decade, but more remains to be done.
“The enormous cost and risk of Phase III trials create
incentives for researchers and investors to avoid work
on medications for the chronic conditions and illnesses
that pose the greatest threat to Americans, in terms of
health spending and in terms of the number of people
affected. This avoidance, in turn, harms overall U.S. health
outcomes and drives up the cost of health care.” - Avik Roy,
Senior Fellow, Manhattan Institute for Policy Research,
2012

http://csdd.tufts.edu/news/complete_story/pr_tufts_csdd_2014_cost_study.
http://www.phrma.org/sites/default/files/pdf/PhRMA%20Profile%202013.pdf (for the R&D amounts)
and Manhattan Institute for the 40% figure.
56 Makower, J., Meer, A., & Denend, L. (2010, November 1). FDA Impact on U.S. Medical Technology
Innovation: A Survey of Over 200 Medical Device Companies. Retrieved December 9, 2014, from
http://advamed.org/res.download/30
57http://www.fda.gov/downloads/ScienceResearch/SpecialTopics/CriticalPathInitiative/CriticalPathOpport
unitiesReports/UCM077254.pdf
58 http://www.iom.edu/Reports.aspx?Activity={6C3E4E12-EE9F-4AA6-A99F-74FDB40D9BF7}
59 http://www.whitehouse.gov/sites/default/files/microsites/ostp/pcast-fda-final.pdf
54
55
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Clinical Trial Administration
The current approach to clinical trials leads to administrative inefficiencies, which in turn increase
the time and costs associated with conducting clinical trials. 60 Often each entity involved in the
clinical trial process, whether an academic research institution involved in an early Phase I trial or
an innovator sponsoring a Phase III clinical trial, tends to conduct much if not all of this clinical trial
work in a silo. As each entity involved in clinical trials employs its own approach to clinical trial
processes and data collection, it results in an inconsistent and less coordinated approach to the
trials and the data that emerge from them. In response, the medical product industry, government
agencies, and non-profit disease and patient groups have focused resources on improving the
Innovate for Success in ALS: Prize4Life

In 2006, Prize4Life hosted a conference to identify the obstacles to treating and curing
amyotrophic lateral sclerosis (ALS)—a lack of a biomarker, predictive models, and understanding
of the disease mechanism. In response, Prize4Life organized targeted challenges with a monetary
prize to catalyze research and development of biomarkers, predictive models, and treatments.
These challenges harnessed new ideas and disciplines to improve the prognosis and lives of ALS
patients and their families.
•

•

In 2011, Dr. Seward Rutkove won the biomarker prize. His approach—which may have
applications for diseases beyond ALS—has the potential to reduce Phase II clinical trials
by more than 50 percent.
In 2012, two teams won the prediction prize. Using de-identified clinical trial data, teams
designed algorithms that used clinical indicators available in the first three months of
data to predict disease progression over the next nine months. Both models
outperformed seasoned ALS clinicians in predicting disease progression. With better
tools to predict how the disease will progress in a particular patient, physicians are better
equipped to care for their patients, and, with predictive tools able to create homogenous
clinical trial populations from the start, patient enrollment could be reduced 20-25
percent.

http://www.prize4life.org/page/4071; http://www.prize4life.org/page/prediction_faq

administration of clinical trials. Their efforts have looked to address key issues like requirements
for multiple Institutional Review Board approvals for multiple trial sites, challenges in patient
recruitment for clinical trials, and inefficient data collection and monitoring.

Many initiatives and partnerships have arisen seeking to streamline clinical trials processes and
foster innovative approaches to clinical trial design that more closely reflect medicine today and in
the future. For example, through Transcelerate BioPharma, drug and device companies come
together to streamline the administrative requirements of trials. To date, the group’s efforts have
focused on setting standards for data collection, site qualification, and investigator training. 61
Transcelerate also has identified new approaches for risk-based monitoring to ensure that patients
are monitored for safety and data in the most efficient and effective way. The goal is to monitor
trials so that any serious adverse effects of investigational drugs can be seen quickly and possibly
prevented.
60
61

http://www.raps.org/regulatoryDetail.aspx?id=7749
http://www.transceleratebiopharmainc.com/our-initiatives/
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The Critical Path Institute also has made headway in
bringing together stakeholders to define data standards
and streamline clinical trials. 62 Through CTTI, the FDA
partnered with Duke University to evaluate the way
clinical trials are conducted and develop practical tools
to improve the process nationally. 63 The Clinical Data
Interchange Standards Consortium (CDISC) has
developed a standard set of data that should be tracked
in clinical development and also a way to track that
data. For example, CDISC aims to standardize the way
that data like gender or blood pressure are recorded in
clinical data. These standards are used in Europe, Japan,
and elsewhere, and the FDA plans to require them
starting in 2016. 64 Patient-Centered Outcomes Research
Institute (PCORI), however, uses alternate standards.
Lastly, the NIH has multiple programs through NCATS
and its ICs that seek to develop and coordinate national
consortia of researchers, so clinical trials can get started
sooner. 65
Additionally, NIH supports a plethora of clinical trial
networks to increase patient engagement and
involvement with clinical trials. Patient groups have
themselves become more savvy and involved in clinical
trials, becoming invaluable partners that accelerate
patient identification and enrollment in clinical trials.
Through these and other examples, we can see the
promise of more efficient clinical trials, but the promise
has not yet been realized. Currently, efforts are
duplicated, best practices are not shared, and
transformative innovations are not scaled up.
Regulatory Barriers to Efficient and Streamlined
Clinical Trials

Existing Clinical Trial Networks
The NIH and many other
stakeholders have established,
and funded, many clinical trial
networks with the goal of finding
improved therapies and cures for
a range of disease and disorders.
Some examples include:

• Pediatric Trials Network
• Multiple Myeloma Research
Foundation
• Antibiotic Resistance
Leadership Group
• HIV/AIDS Clinical Trials
Network
• Rare Diseases Clinical Research
Network
• NIH Stroke Trials Networks
• Undiagnosed Diseases Networks
• Lyposomal Diseases Network
• NIDA Clinical Trials Network
• Clinical and Translational
Science Awards Consortium
• NCI National Clinical Trials
Network Program
• Heart Failure Clinical Research
Initiative
• Autism Clinical Trials Network

FDA requires “adequate and well-controlled” clinical trials to demonstrate that a particular
intervention shows “substantial evidence of effectiveness.” 66 Although FDA has considerable
latitude to define what constitutes “substantial evidence,” the agency relies on the traditional three
phases of clinical trials for proof of safety and efficacy. Over time, these trials have become
increasingly time-consuming and complex. 67 Inefficiencies also have developed that increase the
time and expense of conducting these clinical trials before making medical products available to
62
63
64

http://c-path.org/programs/cfast/
http://www.ctti-clinicaltrials.org/

http://www.fda.gov/downloads/Drugs/GuidanceComplianceRegulatoryInformation/Guidances/UCM29233
4.pdf
65 http://www.ncats.nih.gov/research/cts/ctsa/ctsa.html
66 Kefauver-Harris Amendments
67 http://www.manhattan-institute.org/pdf/fda_05.pdf (From 1999 to 2005, the length of clinical trials
increased 70 percent and the number of procedures per trial increased by 67 percent.)
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American patients. Some of this inefficiency stems from unpredictable and inconsistent
development requirement standards of the FDA review process. When sponsors cannot anticipate
with certainty the information that an FDA reviewer will request, they design clinical trials that are
unnecessarily expansive. Although described more completely in the following chapter, it bears
repeating that efforts to improve regulatory science must be incorporated into all medical product
discovery, translation, and development—including clinical trials—in a predictable and consistent
manner across the FDA. The chart below in Figure 5, while five years old, shows the trend of
increasing complexity and length of clinical trials.

Figure 5: http://csdd.tufts.edu/files/uploads/02_-_jan_15,_2008_-_protocol_design_-_final.pdf

The typical design of a Phase III clinical trial, with its need for a large sample size, is not necessarily
responsive to today’s advanced understanding of medicine and the changing needs of the
biomedical industry. With improved knowledge of the molecular progression of disease and
decreasing costs of genomic sequencing, personalized medicine demands responsive and flexible
clinical trial designs. 68 Furthermore, the dramatic rise in computing power allows for advanced
statistical modeling with the potential to reshape clinical trials. 69 Such clinical trial designs have the
potential to reduce costs and bring treatments and cures to patients faster. There are already
examples of complex adaptive clinical trials—Lung-MAP, I-SPY I and II, and CoMMpass—but they
remain the exception, not the rule. 70,71,72 In order to fully capitalize on the promise of precision
medicine, the regulatory system must not only have the imagination and competencies to navigate
and assess new clinical trial designs, but a willingness to incorporate this science into its standards
for review.
There is widespread agreement that flexibility in the design of clinical trials has the potential to
accelerate medical product development and reduce costs. For example, as part of the most recent
drug user fee agreement, FDA and biopharmaceutical industry agreed to greater communication
http://www.ncbi.nlm.nih.gov/pubmed/24794084
http://www.ncbi.nlm.nih.gov/pmc/articles/PMC3657986/
70 http://www.cancer.gov/newscenter/newsfromnci/2014/LungMAPlaunch
71 http://ispy2.org/about
72 http://www.themmrf.org/research-partners/the-commpass-study/
68
69
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early in the drug review process to establish the goals of clinical trials. 73 In addition, in establishing
regulatory pathways to reduce the time it takes to develop and review promising drugs, Congress
built in requirements for increased engagement between FDA reviewers and sponsors to accelerate
access to critical treatments. 74 However, the impact of these provisions remains unclear as it has
not been long enough to have the data necessary to make an informed analysis. We do not know
yet if this enhanced access and communication actually is translating into therapies and cures
reaching patients more quickly. The FDA also has undertaken efforts to clarify how to use novel
trial designs for regulatory approvals, but these efforts have fallen short. Although published in
2010, FDA’s guidance for industry on adaptive design clinical trials remains in draft form and is not
being implemented. 75 Additionally, in December 2012, FDA released guidance on enrichment
strategies for clinical trials; however, this guidance also remains in draft form. 76 These strategies,
when they are embraced, have been adopted inconsistently across FDA review divisions. While
industry stakeholders very much welcomed these guidances, their comments reflected a desire for
more details and certainty. 77 Unfortunately, it does not appear novel methods are being accepted
based on the content of these drafts, but rather FDA is codifying its current 20th century methods.

A more flexible and responsive approach to the role and timing of clinical trials in the approval
process could reduce the costs in terms of both the time and money it is taking to get treatments
and cures to patients. This approach is used under existing accelerated approval pathways for
orphan drugs. As a result, Phase III clinical trials for orphan drugs require a median trial size of only
528 patients rather than 2,234 for non-orphan drugs, and cost about half as much. 78
Beyond pharmaceuticals, increasing demands for clinical data in medical device reviews drives up
costs and delays patients’ access to these devices. In some instances, the data may be necessary, but
there needs to be an understanding of how much certainty is required regarding a drug or device
and if the delay in patient access is worth the increased certainty. Historically, FDA has relied on a
combination of risk-classification and post-market surveillance, limiting the use of clinical data in
device approvals to those devices that pose the highest risk of potential harm to patients in an
attempt to balance these potential risks with a market-driven and predictable regulatory
environment. 79;80 More recently, however, FDA has demanded more large-scale clinical data during
the pre-market approval process. 81 Furthermore, there is regulatory uncertainty in how to shape
clinical trials, leaving device developers having to negotiate with regulators about issues like

http://www.fda.gov/downloads/ForIndustry/UserFees/PrescriptionDrugUserFee/UCM270412.pdf
http://www.healthaffairs.org/healthpolicybriefs/brief.php?brief_id=115
75 http://www.fda.gov/downloads/Drugs/.../Guidances/ucm201790.pdf
76 www.fda.gov/downloads/drugs/guidancecomplianceregulatoryinformation/guidances/ucm332181.pdf
77 http://www.outsourcing-pharma.com/Clinical-Development/Big-Pharma-Seeks-More-Examples-in-FDA-sTrial-Enrichment-Strategy-Draft-Guidance; https://www.bio.org/advocacy/letters/enrichment-strategiesbio-submits-comments-fda-draft-guidance-enrichment-strategies;
https://www.bio.org/sites/default/files/20100527a.pdf
78 http://www.healthreformwatch.com/2014/03/06/clinical-trials-of-primary-care-drugs-could-smaller-bebetter/
79 Makower, J., Meer, A., & Denend, L. (2010, November 1). FDA Impact on U.S. Medical Technology
Innovation: A Survey of Over 200 Medical Device Companies. Retrieved December 9, 2014, from
http://advamed.org/res.download/30)
80 Ibid.
81 Ibid.
73
74
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efficacy and safety endpoints, statistical techniques, and trial size. 82 This has the effect of driving up
costs and increasing timelines with scant evidence of improved outcomes for patients. 83
Today, clinical trials are used to demonstrate safety and effectiveness to the FDA. Given the
dynamic changes in the understanding of medicine and disease and in the tools available to
evaluate and assess treatments and devices, clinical trials must be allowed to respond and adapt to
these changes and keep pace with our more advanced understanding of medicine.
•

•
•
•
•

•

82
83

Ibid.
Ibid.

What’s driving the increased time and cost of clinical trials? What are NIH and FDA
currently doing to address these issues? Are these efforts effective?
What could NIH and FDA do to address more effectively the challenges associated
with clinical trials, including cutting down the time and expense of such trials?
How can Congress remove barriers and facilitate innovation in the administration
and design of clinical trials to reduce the time and resources it currently takes to
conduct these trials?
How can we ensure that adaptive and efficient clinical trials designs and modern
statistical tools become routinely used across the agency’s divisions?
Ultimately, what needs to be done to ensure that the regulatory environment
supports and embraces new clinical trial approaches and designs that reflect the
most current understanding of medicine and help to get the best treatments and
cures to patients?
What policy changes would remove current administrative or bureaucratic barriers
to a more efficient and cost effective clinical research process for medical product
approval?
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VII
What does the “Gold Standard” look like in the 21st century and beyond?
“Although the FDA is just one participant in advancing development science, we have an important
role to play. Because FDA’s standards are often used to guide development programs, we need to make
sure that our standard-setting process is informed by the best, with the goal of promoting efficient
development of safe and effective new medical treatments.” – FDA Critical Path Report, 2004
The FDA faces challenges in applying cutting-edge science in its review of medical products. The
agency must keep up with the fast pace of science as it fulfills its mission to ensure that medical
products marketed to American patients are safe and effective. If there are adverse events reported
with a product, the FDA will be scrutinized for its decisions and processes. On the other hand, if
patients end up waiting longer for therapies that could improve the quality of, or even save, their
lives, the FDA will also be scrutinized.
Standards for Approval

Congress first took action to regulate drugs, food, and cosmetics at the beginning of the 20th
century, and in many cases the standards that are used today were updated over time. However,
many of these standards have not been revisited as our understanding of medicine has advanced.

For the review of drugs, FDA relies on a standard established more than 50 years ago in the 1962
Kefauver-Harris Amendments that required “substantial evidence of effectiveness” for new drugs
demonstrated by “adequate and well-controlled investigations, including clinical investigations.” 84
All new drugs must be shown to be safe and effective, either by demonstrating a clinical benefit or
having an effect on a surrogate endpoint that is reasonably likely to predict a clinical benefit.

The standard for approving generic drugs was established over 30 years ago and is based on
showing “sameness.” Most generic drugs do not require any clinical studies to demonstrate that the
generic is the same as the brand drug. More recently, Congress established a pathway for follow-on
biologics, or biosimilars, but five years later the clinical and marketing requirements for biosimilars
are still being developed by the FDA.

The statutory standard for the approval of medical devices is also decades old. Over 35 years ago, in
1976, the Medical Device Amendments required a “reasonable assurance of safety and
effectiveness” based on the “valid scientific evidence” for a medical device. However, how the FDA
interprets “valid scientific evidence” can vary greatly and has changed over time. Since medical
devices are changing constantly and being updated, there is also a pathway that allows a medical
device to come to market based on demonstrating that t new device is “substantially equivalent” to
a similar device that is already on the market (“predicate device”). This is referred to as the 510(k)

84

http://www.fda.gov/AboutFDA/WhatWeDo/History/Overviews/ucm304485.htm
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pathway and is reserved for moderate risk devices.
Moderate-risk devices without a predicate device can go
through the de novo 510(k) pathway.

In vitro diagnostics are considered devices that health care
professionals use to analyze a human specimen to help
inform a patient’s diagnosis. These in vitro diagnostic
devices are subject to the same standard as medical
devices that are implanted or otherwise used directly in or
on a patient’s body. Understandably, the FDA has
struggled to apply its standards for regulating devices to
information from a diagnostic test. After all, how is the
FDA supposed to apply the “safe and effective” standard to
information from a diagnostic test? The same medical
device definition also applies to mobile medical
applications simply used for wellness. The FDA has said it
does not plan to regulate the vast majority of these
applications, but the line it draws in the current guidance
is murky. That uncertainty may freeze this promising
industry and keep these products from reaching patients.

The “safe and effective” standard for diagnostic tests has
become even more difficult to understand in the context of
Laboratory Developed Tests (LDTs). LDTs are created and
run by pathologists, geneticists, and other physicians and
scientists. The laboratories that run these tests have been
regulated by the Centers for Medicare and Medicaid
Services under the user-fee program Congress enacted in
1988 with passage of the Clinical Laboratory Improvement
Amendments (CLIA). A CLIA-certified lab must pass
rigorous controls to ensure lab test results are accurate. In
addition, some laboratories voluntarily meet additional
requirements in order to obtain accreditation from the
College of American Pathologists.

In October 2014, the FDA proposed a draft guidance that
would bring LDTs under both FDA and CLIA regulation. Up
until this point, LDTs have only been regulated by CLIA,
leading some to describe this draft guidance as a “major
shift.” 85 This guidance has generated significant attention
among a range of affected diagnostic stakeholders and
been the subject of intense scrutiny.

Drug Exclusivity

Drug exclusivity refers to the amount
of time a drug is on the market
before generic competition can be
marketed with the same intended
use. Exclusivity is seen as an
incentive as it assures the
manufacturer a certain amount of
time they can market their drug
without competition. Since the
Hatch-Waxman amendments in the
early 1980s, a drug that is a new
chemical entity receives five years of
exclusivity. Congress has used
exclusivity periods to encourage
innovators to develop treatments in
certain patient and disease areas,
such as additional exclusivity for rare
conditions or conducting studies in
pediatric applications. There are
additional or longer exclusivities
Congress has added include:
•
•
•
•
•

Drugs for Orphan (rare)
Diseases: 7 years
A new use that required clinical
studies: 3 years
Study in pediatrics: 6 months
Biologics: 12 years
Novel antibiotic or antifungal: 5
years

In practice, these exclusivity periods
may not be this length of time due to
litigation between generic drug
manufacturers and brand
manufacturers. Determining exact
exclusivity periods can be quite
complicated, but there is widespread
agreement that exclusivity has
worked to spur development in
challenging areas.

http://www.raps.org/Regulatory-Focus/News/2014/08/01/19934/In-Major-Shift-FDA-to-Regulate-LabDeveloped-Tests-as-Normal-Devices/
85
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Expedited Pathways
Expediting medical product approval is not a new idea – Congress has provided FDA with many
tools to expedite the approval of new drugs, including the breakthrough therapy pathway in 2012.
Novel drugs and biologics must go through either a New Drug Application (NDA) or Biologic
Licensing Application (BLA) process, for which the fees and timelines for review are re-negotiated
every five years as part of the prescription drug user fee agreement. There is a separate process for
over-the-counter (OTC) drugs, including ingredients that have been widely available overseas,
called the “Time and Extent Application” (TEA) process. Unfortunately, no TEAs have been
approved in the more than 10 years since the pathway’s establishment in regulations, even though
more than 10 TEAs have been before the agency for years. In practice, this pathway for select OTC
ingredients has been anything but “expedited.”
Drugs or biologics can qualify for one of many expedited designations or pathways, including:

 Accelerated Approval: an approval pathway for drugs that treat a serious condition, provide
a meaningful advantage over available therapies, and demonstrate an effect on a surrogate
endpoint that is reasonably likely to predict a clinical benefit. This permits more efficient
approval based on an effect on a surrogate endpoint rather than a clinical benefit.
 Fast Track: Fast track designation permits actions to expedite the development and review,
and allows for rolling review of the application. Fast track designations are awarded to
drugs that treat a serious condition and provide data that demonstrates the potential to
address an unmet medical need. Also, qualified infectious disease products receive fast
track designation.
 Priority Review: Priority review is for drugs that treat a serious condition and would
provide a significant improvement in safety and effectiveness, or can be provided as the
result of a voucher. The review clock for priority review is six months, compared with the
traditional ten month review time period.
 Breakthrough Therapy Designation: Breakthrough drugs are intended to treat serious
conditions and have preliminary clinical evidence that indicates the drug may demonstrate
a substantial improvement on a clinically significant endpoint over available therapies.

Most of these pathways are reserved for unmet medical needs or severe and often potentially fatal
diseases. 86 While we are in desperate need of cures for chronic conditions, such as diabetes and
cardiovascular disease, it is not clear that these pathways are best suited to expedite drugs for large
populations with chronic diseases where the risk-benefit assessment may not be quite as dramatic.
The Massachusetts Institute of Technology has developed evidence that a type of conditional
approval pathway may help in these areas, and the European Medicines Agency is currently piloting
a similar idea. 87 Similarly, as our understanding of genomic medicine has advanced, it has
challenged the traditional definitions of “unmet need” as well as “clinical benefit.”
In 2014, the FDA released guidance on accelerating medical device approvals and announced a pilot
project that would allow devices that treat or diagnose a life-threatening or debilitating disease to
86

http://www.fda.gov/downloads/Drugs/GuidanceComplianceRegulatoryInformation/Guidances/UCM35830
1.pdf
87 http://cbi.mit.edu/wp-content/uploads/2012/05/clpt2011345a.pdf
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have early and often interaction with the FDA with the goal of shortening the time it takes to get
this innovation to patients. 88 The impact of this guidance and pilot program remain to be seen.
Systemic FDA Challenges

In 2010, the Government Accountability Office (GAO) analyzed the FDA and found that
opportunities existed to better address management challenges. The GAO found that while the FDA
is aware of its challenges and has taken steps to address them, the agency has not fully
implemented practices for effective strategic planning and management. The GAO determined that
FDA management challenges include recruiting, retaining, and developing its workforce;
modernizing its information systems; coordinating internally and externally; communicating with
the public; and keeping up with scientific advances. Many of these agency-wide challenges still
persist today, including the GAO’s specific recommendation that the FDA Commissioner create
more results-oriented performance measures for the agency. 89
FDA Structure

The FDA’s premarket review of medical products is performed by three main centers:

 The Center for Drug Evaluation and Research (CDER), which reviews all small-molecule
drugs, generic drugs, biologics, and OTC drugs.
 The Center for Biologics Evaluation and Research (CBER), which regulates vaccines, tissues,
and cellular and tissue-based products.
 The Center for Devices and Radiological Health (CDRH), which regulates medical devices,
medical imaging, and radiation-emitting products.

As technology has advanced, many novel therapies increasingly do not fit neatly into a single center
or one regulatory pathway alone. For example, many biologics are made in syringes (a medical
device), many stents (also a medical device) have a drug component, and a tissue scaffold (novel
tissue technology that helps rebuild lost human tissue) may have a drug, device, and tissue
component. The Office of Combination Products (OCP) can determine which center is lead to review
a product that has more than one such drug and device component, but that process can delay the
review of the medical product. Under this scenario, the secondary center has no timelines
associated with its review of the component for which they are responsible. Further, as
personalized medicine increasingly becomes the norm, more drugs are approved with companion
diagnostics that help to indicate whether or not the therapy may be appropriate for a specific
patient. Data from a recent Booz Allen Hamilton report lists some of the challenges and
observations specific just to CDRH. One example of the findings: for combination products (those
with drug and device components), the process for consultation between centers needed
improvement. 90
The FDA already has undertaken an effort to align enforcement and inspectors based on product
type, moving away from the typical model of having generalist inspectors. This alignment
recognizes a dedicated focus in specific product areas, and raises a question of whether it may be

Accelerated Draft Guidance
http://www.gao.gov/assets/590/587000.pdf
90http://www.fda.gov/downloads/MedicalDevices/DeviceRegulationandGuidance/Overview/MDUFAIII/UC
M400676.pdf
88
89
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appropriate to do a similar type of alignment among the centers, divisions, and offices that do
premarket medical product review.

There are centers, offices, and divisions at the FDA that do not have a clear role in either the
premarket or post-market space. A staff guide that contains a comprehensive list of the FDA
centers, offices, and divisions shows nearly 430 different offices, centers, divisions, district offices,
regional field offices, and laboratories. 91 We need to examine how these centers, offices, and
divisions contribute to the FDA’s mission regarding medical products, if they are still necessary,
and, if so, if they are more appropriate somewhere else in the Executive Branch.

Within CDER, there is performance variability between the divisions that review certain products.
As a Manhattan Institute study shows, divisions such as oncology and infectious disease appear to
use tools to accelerate therapies the most and approve new drugs roughly twice as fast as the least
efficient divisions. 92 The therapies reviewed by these more efficient divisions have a stark riskbenefit profile: they are usually taken for shorter amounts of time, and the potential for a patient to
die without intervention is higher. Other divisions, which review products intended to treat chronic
conditions such as diabetes, obesity, and cardiovascular disease, have a narrower margin of
tolerable risk relative to intended benefit. Some of those therapies are taken for years. Bringing the
underperforming divisions up to the standards set by these more efficient divisions would greatly
help patients with other diseases and conditions; however, determining the best manner in which
to accomplish this a complex challenge that will require the FDA, Congress, sponsors, patients, and
researchers to work together.
FDA Staff

Recruitment, retention, and ongoing education of the FDA staff is critical to consistency and
predictability in the review process; however, there have been ongoing issues related to FDA
staffing in all of these areas, many of which are systemic issues that cannot be, nor should be,
legislated. In reviewing the organizational chart for the FDA, it is clear that the FDA has difficulty
filling leadership positions. For example, the position for the Deputy Commissioner for Medical
Products and Tobacco, which oversees CDER, CBER, CDRH, and the Center for Tobacco Products,
has just recently been filled after being vacant since 2011. The FDA provided information regarding
the length of time it takes to train new staff, and the amount of time it takes to hire new employees.
For example, the average number of days it takes to hire a Senior Regulatory Health Project
Manager is almost 200 days. It takes 18-24 months for a reviewer or inspector to be begin working
independently on complex applications or inspections. 93 Further, staff turnover at the reviewer
level can significantly set back the review of a product. A new reviewer may have new questions on
issues already resolved. The FDA was not able to provide data on how long specific employee levels
stayed at the agency, but GAO and others have noted the difficulty the FDA has hiring and retaining
scientists.

http://www.fda.gov/AboutFDA/ReportsManualsForms/StaffManualGuides/ucm136374.htm
http://www.manhattan-institute.org/pdf/fda_07.pdf
93
Appendix C: Correspondence from FDA, January 1/21/15
91
92
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The FDA has grown
significantly in its size
and scope over the years
(see Fig. 6). Today, there
are more than 12,000
employees at the FDA,
and this growth has
exacerbated management
challenges at the
agency. 94 While this
report focuses on human
medical products, these
employees also regulate
food, tobacco, cosmetics,
all radiation-emitting
products, and animal
drugs and feed.

How does the FDA attract
top talent, retain them,
and ensure staff is
educated on and
Figure 6: From Partnership for Public Service. The Best Places to Work
in the Federal Government. 2014. Accessed December 11, 2014 from
consistently applying the
http://bestplacestowork.org/BPTW/rankings/detail/HE36
most up-to-date science,
especially when the FDA
competes with other agencies and academic research centers, as well as industry?

Information Technology at the FDA

The FDA has had five different Chief Information Officers (CIOs) since 2008, and has been without a
permanent CIO since March of 2013. This turnover makes it difficult for the agency to have a
cohesive information technology (IT) plan and keep up with modern century medicine. 95

The FDA has spent at least $280 million on one IT system for the whole agency, and CDRH, CBER,
and CDER all have different systems. 96 Further, how the centers train on those systems varies,
leading to mixed reviews from staff on how helpful those systems are in fulfilling their mission. For
example, while CDRH has four different IT systems, there is not one that shows each reviewer’s
workload, making it more difficult to see who should be working on applications. 97 Most of the drug
and device user fee agreements also contained dedicated funds from industry to help the FDA
update its IT systems, yet there is widespread agreement that the agency still lacks sufficient
modern technology systems that could enable the reviewers to approve medical products and
changes to those products as efficiently and quickly as possible.
94 Partnership for Public Service. The Best Places to Work in the Federal Governemnt. 2014. Accessed
December 11, 2014 from http://bestplacestowork.org/BPTW/rankings/detail/HE36
95 Article http://www.fiercebiotechit.com/story/fda-resumes-its-long-search-cio/2014-11-06
96 http://www.gao.gov/assets/590/589351.pdf
97 Booz Allen Report – Page 8, 14, 76-77, 82-84
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The increase in computer power and computational tools has dramatically increased the ability to
collect and analyze clinical data, but even with dedicated staff working to modernize their systems,
unfortunately the FDA has not realized the efficiencies that these technologies could provide.
The Role of the FDA in Communication of Evolving Scientific Knowledge

Part of the FDA’s role in communicating scientific knowledge is how it sets standards and
expectations for medical products seeking approval, how it interprets standards and regulatory
pathways in law, and how it plans to enforce specific requirements. The FDA rarely undertakes
rulemaking through the Administrative Procedures Act (APA); rather it communicates changes in
policy through less formal guidance documents and “Question and Answer” documents that it posts
to its website. Guidance documents are supposed to comply with Good Guidance Practices that
require a draft to be published and allow for public comment, as well as finalization of the
document before implementation. Guidances, unlike regulations, are not legally binding in most
cases and are intended to express and reflect the FDA’s most current thinking on specific subjects,
standards, or implementation of a new law.

However, it seems that the FDA does not always follow its own practices. In May 2014, a group of
Republican Senators on the HELP Committee asked the FDA for a list of all outstanding draft
guidances. Unfortunately, these members have still not received a response to this straightforward
question. When the agency puts forward policy in these draft guidances it can have unintended
consequences. If such guidances are not quickly finalized or withdrawn, those policies become all
that sponsors and the public have on which to rely as the FDA’s most current understanding of an
issue. One analysis in 2013 found that there were 302 draft guidances outstanding related to drug
and device regulation, of which 99 were over five years old. 98 FDA guidance also can establish the
FDA’s policy of regulating through enforcement discretion. In some cases, the FDA states that entire
industries are considered subject to enforcement discretion, but then later the FDA can release a
guidance that changes that position. Regulating through enforcement discretion may avoid
overregulation of certain industries, but also may cause confusion and uncertainty in those
industries.
Another key part of the FDA’s role in scientific communication is its regulation of medical product
labeling. Drug and device companies are restricted in how they can label and talk about FDA
approved products. Often, labels are negotiated for weeks during the review process but then may
not be revisited for years. 99 These restrictions mean that scientific information that has not been
through an FDA review process, even if published in scientific journals or derived from federally
funded research, is prohibited from being shared by the drug or device manufacturer with medical
professionals, including payers. In today’s online world where doctors can look on the internet and
find studies, it may be a disadvantage not to be able to discuss this information with the product
developers who know the most about the product.
•

•

What tools does the FDA need to more fully leverage to better fulfill its mission? Are
there unnecessary tools or authorities, or others that could be more useful?
Even with the best tools, staffing, IT systems, is it feasible that a single federal agency
can evaluate fast moving medical and scientific advances? Should we re-evaluate

98

http://www.mddionline.com/article/fda-draft-guidances-drag-out
http://www.aei.org/publication/todays-ruling-on-commercial-speech-will-rein-in-fdas-regulatoryoverreach/
99
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•

•

•
•

•

•

•

•

•

•

FDA’s role from both developing and policing the scientific standards to an agency
that evaluates whether data meets scientific standards developed by leaders and
experts outside the agency?
Does Congress need to re-examine the FDA’s current decades-old standards in order
to ensure that the agency is prepared to review the most cutting-edge medical
products today and in the future? How do we ensure that the FDA is prepared to
review the full range of medical products, including those that are the most novel,
cutting-edge, and personalized for patients?
Should standards be updated to reflect how they are being applied today for both
drugs and devices? How certain do we need to be that a drug is safe and effective, and
does that differ for different diseases, populations, or circumstances?
Are there standards that need updating, or regulatory tools that are outdated and no
longer appropriately applied to modern medical products?
Are today’s regulatory pathways sufficient to ensure a predictable pathway for
innovators as they bring forward medical products for review by the agency? Are
today’s pathways achieving their intended purpose? Are they being fully leveraged on
behalf of patients?
Given the advances in medical products, is it time to reassess whether separate
centers are the right way to regulate medical products? Are there other ways of
organizing the agency and regulatory pathways – based on disease areas, for example
– that may be more efficient and effective?
Are there ways to help the agency, through regulatory science or additional tools, be
able to determine safety and efficacy for drugs given to large patient populations for
chronic conditions other than multi-year studies requiring hundreds of thousands of
patients?
How can Congress help ensure the FDA is appropriately organized to enable the
agency to more efficiently review medical products and perform post-market
surveillance?
How should the FDA rely on outside science when developing policy? How should
FDA then communicate timely scientific and regulatory policy changes while still
allowing for public comment and debate?
Should there be a larger public debate on the FDA’s use of guidances rather than
rulemaking to communicate FDA policy? What are the implications of current
practices for patients, doctors, industry, and scientists?
Do the current legislative and regulatory policies regarding information sharing,
communications, and labeling work?
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VIII
Regulatory Science: The FDA must be prepared to review medical products
in the future
“What is the problem? In FDA’s view, the applied sciences needed for medical product
development have not kept pace with the tremendous advances in the basic science.” FDA Critical Path Report, 2004
Finding ways to level the scientific playing field between FDA and the medical industries it
regulates will likely go a long way towards making the review process more timely and efficient.
Addressing the scientific deficit is an important step towards more meaningfully supporting
medical innovation in America. If the FDA does not feel it can adequately assess new technologies,
more data may be required to provide greater certainty regarding the safety and effectiveness of
these new products. The question we need to examine is how certain do we need to be of a novel
technology’s safety and effectiveness, and how much time and resources are we willing to use to get
such certainty?
Since the 2004 Critical Path Report, many initiatives have been undertaken at both the FDA and the
NIH to provide tools to the FDA and industry to speed the development and review of new medical
products. What follows is not an exhaustive list, it highlights some of the major projects at the FDA
and the resources dedicated to these efforts.

Public-Private Partnerships

Public-private partnerships often are discussed as a way to bring academia, government, patients,
industry, and others together to solve complex scientific and process questions about medical
product development. For example, CDER alone is a part of 22 different public private
partnerships. 100 It is not clear, however, who is accountable for ensuring that these partnerships
are folded into systemic change.
The Critical Path Public Private Partnership

While the FDA hasn’t updated the Critical Path Initiative website since March 2013, there are
examples of output from this public private partnership. 101 Critical Path has many projects
underway aimed at standardizing data to ease FDA review, finding biomarkers that can be used in
drug development, and standardizing the measurement of those biomarkers. Critical Path also has a
Patient Reported Outcomes Consortium and the Coalition Against Major Diseases, which focuses on
developing the tools and methods to accelerate drug development for Alzheimer’s and Parkinson’s
diseases.

The Reagan- Udall Foundation

Congress created the Reagan-Udall Foundation (RUF) in 2007 in response to the FDA Science and
Mission Risk Report to advance regulatory science. Congress recognized the need for an
independent body to collaborate with patient groups, industry, academia, and FDA and to bring
http://blogs.fda.gov/fdavoice/index.php/2014/05/progress-on-the-2012-drug-innovation-report-bypcast-presidents-council-of-advisors-on-science-and-technology/
101 http://www.fda.gov/ScienceResearch/SpecialTopics/CriticalPathInitiative/default.htm
100
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new resources and perspectives on the most challenging
regulatory science projects. 102 While Congress authorized
transfers from the FDA to RUF in 2007, no funds were
appropriated for that purpose until 2012. 103

The RUF’s activities are wide-ranging. Through the Innovation
in Medical Evidence and Surveillance (IMEDS), RUF works to
leverage the promise of electronic health data to transform
post-market surveillance. Funded by and partnering with the
Gates Foundation in its Critical Path to Tuberculosis (TB Drug
Regimes), RUF convenes international TB stakeholders to
create a global regulatory environment that enables and
facilitates TB drug regimen development. RUF also brings the
diverse and extensive scientific disciplines necessary to
understand systems biology and develop new predictive
toxicology tools. Finally, RUF funds a fellowship to bring
experienced physicians into the FDA to advance the
development of Alzheimer’s treatments.

A Snapshot of the
Regulatory Science
Dollars at FDA

Since the Critical Path 2004 report, FDA
has spent both user fee and
appropriated dollars trying to update
the agency tools and science:


Medical Device Innovation Consortium

The Medical Device Innovation Consortium (MDIC), a 43
member organization, aims to advance regulatory science in
the medical device space by coordinating the development of
methods, tools, and resources. These include developing new
approaches to computer modeling to develop and design
better and more personalized devices, validating new metrics
to assess quality in medical devices, improving the design and
administration of clinical trials for devices, and discovering
how to incorporate the patient perspective into the regulatory
approval process. CDRH sends many staff to collaborate in this
effort and inform their process.









Inter – Agency Collaboration

National Center for Toxicological Research
The FDA has a center dedicated to scientific research, the
National Center for Toxicological Research (NCTR), which
conducts peer-reviewed research to advance science required
to support public health and improve FDA’s ability to assess
safety of regulated products. NCTR has a budget of $62.5 104
million for FY2014.
102
103
104

http://www.reaganudall.org/about-us/
http://www.reaganudall.org/about-us/frequently-asked-questions/







Critical Path:
o $8 million, 2008
o $16 million, 2009
o $18 million, 2010
o $10.5 million, 2014
Centers of Excellence in
Regulatory Science and
Innovation:
o $2 million, 2011
o $2.9 million, 2014
Rare Disease Grant Program:
o $19 million, 2014
Advancing Regulatory Science
o $950,000, 2010
Medical Device Innovation
Consortium,
o $1.1 million, 2012
Clinical Trials Transformation
Initiative
o $1.5 million, 2009
o $37.5 million, 2014
National Center for Toxicological
Research
o Budget of $62.5 million
Prescription Drug User Fee
Agreement, V
o around $30 million over 5 years
Generic Drug User Fee Agreement
I - $20 million each year for 5
years

http://www.fda.gov/downloads/AboutFDA/ReportsManualsForms/Reports/BudgetReports/UCM388309.p
df (page 99)
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NCTR has 34 projects in the area of biomarkers, and is currently conducting 55 projects more
broadly supporting personalized medicine including research on biomarkers, technologies, and tool
development. One example is scientists examining the FDA Adverse Event Reporting System to
identify potential diseases that disproportionately affect men or women.

The FDA has several programs that aim to increase expertise in regulatory research and training,
including NCTR’s mentoring program. NCTR has trained scientists from over 45 countries and
provides opportunities for hands-on lab experience. NCTR has eight formal training programs: (1)
Science Training and Exchange Professional Development Program; (2) Faculty Research Program;
(3) Foreign National Training Program; (4) Interdisciplinary Toxicology Program; (5) Postgraduate Research Program; (6) Science Internship Program; (7) Summer Student Research
Program (21 students in 2014); and (8) Graduate Certificate in Regulatory Science (through Univ. of
Arkansas for Medical Sciences with NCTR).

NCTR also works with the FDA’s Office of Regulatory Affairs to train reviewers on novel technology
such as nanotechnology. This training is meant to provide reviewers and scientists with the ability
to evaluate the safety of nanoparticles when incorporated in FDA-regulated products.

According to the FDA, NCTR’s work supports the other centers at the agency. One way that is done
is through the Science Advisory Board to NCTR. This board meets once annually to provide advice
to the FDA Commissioner and advises the Director of NCTR in establishing, implementing, and
evaluating research programs to assist FDA in its regulatory responsibilities. One of the goals of this
board is to ensure research at NCTR supports the centers that review medical products. Further, 42
research projects at NCTR are done in collaboration with CDER, CBER, or CDRH. 105
The Advancing Regulatory Science Initiative

The Advancing Regulatory Science Initiative was launched in February of 2010 to move regulatory
science into the 21st century. A collaboration between FDA and NIH, the initiative was designed to
accelerate the process from scientific breakthrough to the availability of new, innovative medical
therapies for patients. 106 FDA released a document outlining the vision for regulatory science in
October 2010, a strategic plan for regulatory science in August 2011, and has had multiple public
meetings on topics helpful to advancing science in specific areas, such as genomic sequencing and
developmental toxicology. 107

In September 2010, the NIH awarded $9.4 million over three years in partnership with the FDA,
which contributed $950,000, to projects that would better inform scientists and regulatory
reviewers about medical product safety and improve the availability of new medical products. 108 A
month later, the FDA announced a $2.9 million dollar award for six research projects on
tuberculosis, headed up by the Critical Path Program. Lastly, in 2011, the FDA invested $2 million to
support Centers of Excellence in Regulatory Science and Innovation to focus on strengthening
science and training necessary to improve the way medical products are reviewed and evaluated.

Correspondence from the Commissioner to Sens. Alexander and Burr, October 2014.
http://www.fda.gov/NewsEvents/Newsroom/PressAnnouncements/2010/ucm201706.htm
107 http://www.fda.gov/ScienceResearch/SpecialTopics/RegulatoryScience/ucm227842.htm
108 http://www.nih.gov/news/health/sep2010/od-27.htm
105
106
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Qualification of New Drug Development Tools
In 2014, CDER finalized 109 a Drug Development Tools (DDT) Qualification Program, which was
created to provide a framework for the development, regulatory assessment, and acceptance of
scientific tools to help drug development. 110 In 2014, the FDA released guidance on how to use the
program. 111 CDER has described three types of scientific tools eligible for this process:

Biomarkers

The use of biomarkers in drug development has been heralded as a way to shorten development
times, find toxicities earlier in the development process, and enable smaller trials. There is an entire
public private partnership at Foundation for the NIH looking at potential biomarkers, as well as
other projects such as the Advancing Medicines Project. However, even with the focus and
investment in biomarkers, only three have been qualified through the FDA’s qualification program.
Further, the three qualified already have been used in clinical trials for decades.
Clinical Outcome Assessment (COA)

The second type of tool that the FDA plans to qualify are clinical outcome assessment tools. Only
one has been approved thus far, but there are four different types that the FDA will qualify before
there is wide acceptance for use in development programs: patient reported outcomes, clinician
reported outcomes, observer reported outcomes, and performance outcomes.

Animal Models

Animal models are widely used in preclinical development to try to assess earlier toxicity, safety,
and efficacy. As of the date of this report, the FDA had not qualified any animal models.

It is unclear how novel methods, such as the “organ on a chip” project at NCATS, will be qualified to
then replace the inefficient, expensive animal models or other methods for assessing toxicity.
Qualification of New Medical Device Development Tools

CDRH released draft guidance for how to qualify development tools for medical device
development in 2013 and announced a pilot program to help aid development of devices. The pilot
program announced in August 2014 is limited to 15 candidates that can be either clinical outcome
assessment tools, biomarker tests, or nonclinical assessment models. 112
•

How have the resources dedicated to the regulatory science initiatives translated into
policy, biomarkers, trial designs, standards, or other outputs that have been used to
reduce development and/or review times? How do we assess the success of these
programs and partnerships? Have they been successful at achieving their stated
purposes and goals?

http://www.nature.com/nrd/journal/v13/n11/full/nrd4435.html
http://www.fda.gov/Drugs/DevelopmentApprovalProcess/DrugDevelopmentToolsQualificationProgram/default.
htm
111http://www.fda.gov/downloads/Drugs/GuidanceComplianceRegulatoryInformation/Guidances/UCM230
597.pdf
112http://www.fda.gov/medicaldevices/deviceregulationandguidance/guidancedocuments/ucm374427.htm;
http://www.fda.gov/MedicalDevices/ScienceandResearch/MedicalDeviceDevelopmentToolsMDDT/
109
110
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•
•

•
•

•

•

•

Can public private partnerships be effective without clear metrics for
implementation by the FDA?
After 10 years of funding many projects from clinical trial standards, to biomarkers,
to increased scientific education and regulatory science training, are these projects
translating into products reaching patients more quickly? If so, how? If not, what can
be done to better use these projects moving forward?
How could we better leverage the regulatory science initiatives to ensure that novel
medical products are reaching American patients in as timely a manner as possible?
Should a singular partnership be responsible for driving the regulatory science
transformation, rather than the multitude of diverse, but important, partnerships
with no real accountability mechanism?
Can regulatory science adequately de-risk novel technology and platforms so the FDA
feels comfortable assessing the safety and efficacy of these novel technologies, or are
other tools necessary to help de-risk, and therefore encourage investment and
development of, such novel platforms and technologies?
Do we need a structure to review and validate new tools in medical product
development? If so, should that be a responsibility of the NIH, FDA, or a different
group?
What specific policy or practice changes would facilitate the timely adoption of new
tools, such as biomarkers or informatics?
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IX
Rising Global Competition to U.S. Medical Product Development
“For at least the past half century, the United States has stood at the forefront of the global life
sciences revolution. But amidst intensifying global competition, continued U.S. life sciences leadership
is not assured, and is under clear threat from several directions” - Leadership In Decline: Assessing
U.S. International Competitiveness in Biomedical Research, 2012 113
“The medical technology innovation ecosystem, long centered in the United States, is moving offshore.
Innovators are going outside the United States to seek clinical data, new-product registration, and
first revenue.” - Medical Technology Innovation Scorecard, 2011
The U.S. has long been the predominant global player in the development of innovative drugs and
devices, but the competition is growing. Legislators and regulators have a critical role in ensuring
that the U.S. maintains superiority in medical product development and that American patients get
the best treatment possible. The U.S. is competing globally for both investment and regulatory
efficiency. Additionally, the globalization of production means that more drugs and devices are
being manufactured, in whole or in part, beyond U.S. borders. This creates additional challenges for
regulators because fulfilling their responsibility to protect the public’s health is no longer limited to
the borders of the U.S.
Where is Innovation Going?

Since World War II, the U.S. has dominated the biomedical industry space. Even 20 years ago,
studies suggested that the U.S. share of global biomedical research funding was as high as 70-80
percent. 114 However, from 2007 to 2012, the U.S. share of research and development declined from
about 51 percent to 45 percent (see Fig. 7). 115 While the U.S. continued to lead the world in public
sector investment during this time, private sector investment shrank by almost $13 billion and
largely reallocated to Asia. 116
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Figure 7: Chart made from: http://rwjcsp.unc.edu/downloads/news/2014/20140102_NEJM.pdf

Report was produced by the Information Technology and Innovation Foundation and United For Medical
Research.
114 http://jama.jamanetwork.com/article.aspx?articleid=185198#ref-joc90144-25
115 http://rwjcsp.unc.edu/downloads/news/2014/20140102_NEJM.pdf (pg 5)
116 http://rwjcsp.unc.edu/downloads/news/2014/20140102_NEJM.pdf (pg 5)
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Venture capital is not only moving away from investments aimed at new company formation in
early stage, medical technology, and life science ventures, but it is also moving to other areas of the
world. In 2011, The National Venture Capital Association found over 60 percent of their members
cite FDA regulatory challenges as the reason for shifting away from biotech and medical device
investment, and over 35 percent cite coverage and payment concerns (Figure 8).

Figure 8: Change in healthcare and outside U.S. investment 117

In addition to global competition for industry, there is also competition in the regulatory space.
Given the significant expense in developing drugs and devices and time-limited patent protections,
companies are pressured to get medical products to market quickly. This engenders a form of
regulatory competition, as drug and device developers will seek approval from regulatory agencies
that are most efficient. While the U.S. remains an attractive market for the launch of new drugs and
devices, the regulatory realities of the FDA may encourage companies to seek approval from other
regulators first. This both delays access to new therapies and treatments for U.S. patients and drives
expertise overseas. Furthermore, innovative regulatory pathways and developments in other
countries actively promote innovation and development in those countries.

Countries across the globe have sought to capitalize on America’s shrinking competitive advantage
in the biomedical space. The European Union (EU) formed the Innovative Medicines Initiative (IMI),
creating the world’s largest public-private partnership in the life sciences with a 3.3 billion euro
budget for 2014-2024. 118 The IMI’s core mission is to accelerate development of and access to
innovative medicines, and it has engaged regulators, researchers, and industry to advance a
coordinated research agenda to achieve its mission. 119 While many similar projects are underway in
the U.S., these projects can be uncoordinated, duplicative, and unaccountable. The Chinese
government also has sought to create a favorable economic climate for investment and innovation
in the biomedical industry. Between 2007 and 2012, funding for biomedical research increased 33
percent, which has translated into rapid growth for its businesses. 120 For example, armed with a
$1.58 billion line of credit from China Development Bank, Beijing Genomics Institute went from
performing one percent of the Human Genome Project to analyzing 10-20 percent of all DNA
National Venture Capital Association Vital Signs Report, October 2011.
http://www.imi.europa.eu/content/mission
119 Ibid.
120 http://rwjcsp.unc.edu/downloads/news/2014/20140102_NEJM.pdf
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sequenced around the world. 121 Through partnerships like these, China is poised to leverage its
resources and skills to be on the cutting edge of biomedical innovation.

This trend is concerning as a robust biomedical research enterprise plays a pivotal role both in the
economy—supporting more than seven million jobs and contributing $69 billion to the U.S.
GDP 122—and in ensuring that the best treatments and cures are available to Americans. For a
variety of reasons, medical product manufacturers seek to bring their products to market quickly
and will often seek approval from the regulatory agencies that are least burdensome and most
consistent and timely. Overall, we need to ensure that U.S. policies align with the goal of advancing
and rewarding biomedical innovations that help patients.
Regulatory Harmonization

Regulatory harmonization initiatives present an opportunity to reduce the costs of drug
development internationally by streamlining and limiting the requirements that an individual
company must fulfill to market a drug or device globally. Some suggest that it is difficult for the FDA
to accept foreign clinical trial data, and that many innovators have to conduct additional, redundant
trials. In some cases, it has been said that manufacturers must re-do entire clinical programs to
market in the U.S., regardless of the safety and efficacy data seen pre and post- market overseas,
counter to FDAMA and FDASIA. Efforts are already underway to find ways for regulators to
collaborate, including efforts by Congress and consortia like the Critical Path Institute.
 The International Medical Device Regulators Forum (IMDRF) was created in 1992 as the
Global Harmonization Task Force and reconceived as the IMDRF in 2011. It seeks to achieve
greater uniformity between national medical device regulatory systems, including creating
a single audit program, and exchange of post-market surveillance information globally.
 The International Conference on Harmonization was created in 1990 to standardize drug
applications, medical terminology, and electronic standards across regulatory agencies,
thereby reducing duplicative requirements on drug developers.

Unfortunately, there have been examples where the FDA participates and supports an international
standard, only to then raise the bar in its draft guidance, so the policy is not in line with the
international standard supported by the agency. For example, a recent guidance on diabetes test
strips required more stringency than an international standard that the FDA agreed to for test strip
accuracy and testing. 123,124

http://www.technologyreview.com/featuredstorey/511051/inside-chinas-genome-factory/
http://www2.itif.org/2012-leadership-in-decline.pdf (pg. 2)
123http://www.fda.gov/downloads/MedicalDevices/DeviceRegulationandGuidance/GuidanceDocuments/UC
M380325.pdf
124 http://www.ncbi.nlm.nih.gov/pmc/articles/PMC3692210/
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Regulatory Competition: Case Studies
Medical Devices: EU’s system of Notifying Bodies provides a decentralized and more responsive
approval process for medical devices. Furthermore, in the EU, devices must only be shown to be
safe, whereas in the US a device must be efficacious, as well.

These differences mean that European patients have access to devices that improve and save lives
well before American ones, in some cases years before.
A heart valve that can be installed through a catheter was available in Europe beginning in 2007,
but not until 2011 in the US.

Genetic Testing: In 2010, FDA stated that genetic tests are medical devices that must have premarket approval. Currently, it seems that genetic tests must be approved for each marker, unless
a doctor orders the same test from CLIA lab.
Canada has a similar overlapping regulatory environment to the U.S., but when a company began
selling genetic kits to consumers in Canada in 2013, Canadian regulators said they regulate only
the safety of the kits not how the information is used.

Regulating in a Globalized World

Currently FDA regulates a complex array of products including drugs, medical devices, and food
that come from 150 countries. 125 For context, 40 percent of finished drugs and 80 percent of the
active pharmaceutical ingredients are manufactured outside the U.S. 126 More than 35 percent of the
medical equipment market comes from overseas. 127 Imports of FDA-regulated food products almost
doubled between 2002 and 2013. 128 The growth and complexity of FDA’s oversight responsibility
requires an adaptive, collaborative, and engaged approach.
In response to food safety issues in 2007, the FDA began establishing international offices and
outposts, which has allowed FDA to respond more quickly and effectively. 129 Additionally, in 2012,
Congress addressed the dangers of the global supply chain for medical products and provided FDA
with new resources to fulfill its mission of protecting the public’s health. 130 FDASIA strengthened
the FDA’s authority and ability to inspect foreign manufacturers, to develop risk-based approaches
to determining when and what facilities to investigate, and to penalize facilities that refuse
inspections. 131
•

How can Congress and the FDA work to align public policy and regulation to support
biomedical research as a vibrant and healthy component of the U.S. economy? What

http://blogs.fda.gov/fdavoice/index.php/2014/05/ensuring-pharmaceutical-quality-throughinternational-engagement/
126 Ibid.
127 http://www.fda.gov/downloads/AboutFDA/ReportsManualsForms/Reports/UCM298578.pdf (6)
128 http://www.fda.gov/downloads/AboutFDA/ReportsManualsForms/Reports/UCM298578.pdf (5)
129 http://www.fda.gov/downloads/AboutFDA/ReportsManualsForms/Reports/UCM298578.pdf (10)
130http://www.fda.gov/RegulatoryInformation/Legislation/FederalFoodDrugandCosmeticActFDCAct/Signifi
cantAmendmentstotheFDCAct/FDASIA/ucm366058.htm
131http://www.fda.gov/RegulatoryInformation/Legislation/FederalFoodDrugandCosmeticActFDCAct/Signifi
cantAmendmentstotheFDCAct/FDASIA/ucm366058.htm
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•
•

•

•

•

can be learned and leveraged from successful international programs and initiatives
to improve our domestic discovery and development programs?
Are there international regulators that are advanced enough that their approvals
could be recognized by the U.S.?
What are the opportunities to streamline and harmonize regulation and review of
medical products to ensure that the U.S. regulatory system remains competitive and
attractive to drug and device innovators in a global economy?
How do we ensure that the FDA policies are appropriately harmonized with
international standards? If the FDA participates in and endorses such efforts, under
what circumstances should the FDA not adopt and apply the resulting standard? How
do differing international standards affect discovery, development, and ultimately,
patients?
What tools are needed for the FDA to build a regulatory system that is efficient,
predictable, streamlined, and aligned to the needs of a globalized medical product
industry? Are additional authorities or pathways needed for the FDA to collaborate
with its international regulatory partners to expedite approvals for medical products
that have already been reviewed and approved by countries with whom we partner?
Given the increasingly global context of FDA regulation, is the agency effectively using
the tools provided by Congress to ensure equal inspection of foreign manufacturers
and that medical products made overseas meet FDA standards?
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X
Conclusion
As Dr. Elias A. Zerhouni, former director of NIH reflected, “The ability of any institution to adapt to
its changing environment will remain a key to its success.” 132 The NIH and FDA must keep pace with
today’s cutting-edge scientific advances, manage and stay focused on their primary missions, and
consistently and fully leverage the tools that Congress provides. Otherwise any legislative efforts to
address these challenges and reverse these worrying trends will almost certainly fall short. No one
would be more disappointed by this outcome than America’s patients.
After 10 years and countless resources, programs, policies, and hard work, we still are not where
we want to be to best serve American patients. Getting new medical products to patients is not a
novel idea. Legislation, such as FDAMA in 1997 and FDASIA in 2012, emphasized the need for
flexibility and provided the FDA with tools to use that flexibility. Work by the NIH, FDA, various
consortia, and public private partnerships have been ongoing to address problems that affect all of
medical innovation: clinical trials, medical product development tool research, biomarker
development, and consistency and transparency in the review and data necessary to be safe and
effective. However, it still takes too long and costs too much for novel therapies that can be a
patient’s only hope to become available.

The FDA and NIH should redouble their commitments to fully leveraging public-private
partnerships to expand the medical treatment and cures for America’s patients. Through the NIH’s
continued focus on basic research and translating new science into health, and focusing the FDA on
its core mission of both protecting and promoting public health, these agencies should continue
their commitments to making sure that new medical discoveries reach American patients as quickly
as possible. This will help to preserve Americans’ trust in our country’s ability to be exceptional in
an increasingly global medical products environment. Finding cures will not only help American
patients, but will provide a tool to help with the challenge that rising health care entitlement
spending poses for our economy. Delaying, curing, or preventing costly diseases such as
Alzheimer’s, diabetes, and heart disease will improve the quality of life for these patients and free
up resources that could be invested in domestic priorities, such as further biomedical research.
This Congress, the HELP Committee hopes to address five major themes to change the worrying
trends and to get more medical products to the patients who need them:

1) It costs too much to bring medical products through the pipeline to patients.
2) As science and technology advance, the discovery and development process takes
too long for medical products to make their way to patients.
3) FDA’s responsibilities have grown to include many activities unrelated to the core
function of regulating medical products to advance the public health.

Elias A. Zerhouni Interview, Our Nation’s Health, Celebrating 125 Years of the National Institutes of Health,
page 13.
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4) The disparity in scientific knowledge at FDA and the fast pace of biomedical
innovation are slowing, and in some cases, stifling innovation in American medicine.
5) A working FDA is essential to continuing biomedical innovation in the United States
and maintaining America’s global leadership in medical innovation.
It will not be an easy task to solve even one of these, much less all five. How can Congress:

 Enable the FDA to consistently and transparently apply the best science to reviews and
policymaking that guides development protocols?
 Eliminate barriers and inefficiencies that increase cost, increase time, and distract FDA from
its core mission?
 Ensure the cost of development is not a barrier to new medical products?

For each of these, we hope that you can help provide us some ideas at Innovation@help.senate.gov.
Simply creating a new partnership has not worked over the last ten years. Merely putting out
guidance may not help if it is applied inconsistently and is never revised to account for the best
science that exists outside the FDA. We need to leverage the brilliant innovators, scientists, and
entrepreneurs outside of government to reform the process, ensuring American patients have
access to the best care possible. Together, we can confront these challenges head on and ensure
that America innovates for patients—now and in the future.
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Appendix A: Definitions
Biomarker: refers to a broad subcategory of medical signs – that is, objective indications of
medical state observed from outside the patient – which can be measured accurately and
reproducibly. Medical signs stand in contrast to medical symptoms, which are limited to those
indications of health or illness perceived by patients themselves. Examples of biomarkers include
everything from pulse and blood pressure to more complex laboratory tests of blood and other
tissues.

Biosimilar: is a biological product (a biologic) that is highly similar to an FDA-approved biological
product notwithstanding minor differences in clinically inactive components. A biologic is a large
molecule typically derived from living cells and used in the treatment, diagnosis or prevention of
disease. Unlike generic medicines where the active ingredients are identical, biosimilars are similar
to but not identical copies of the originator biologic. For a biosimilar to be approved, it must be so
similar to the original biologic that statistically speaking you can’t tell the difference in terms of
ability to treat the disease, safety, and quality.
Companion Diagnostic: is a medical device, often an in vitro device, which provides information
that is essential for the safe and effective use of a corresponding drug or biological product. The test
helps a health care professional determine whether a particular therapeutic product’s benefits to
patients will outweigh any potential serious side effects or risks. Companion Diagnostics and
Personalized Medicine go Hand-in-Hand.
Extramural Research: Research supported by NIH through a grant, contract, or cooperative
agreement. (NIH)

Intramural Research: Research conducted by, or in support of, employees of the NIH. (NIH)

Low to Moderate Risk Medical Device: FDA classifies devices according to the risk they pose to
consumers.

Class I devices present a low risk of harm to the user and are subject to general controls that are
sufficient to protect the user. Most are exempt from the regulatory process. Examples of Class I: arm
slings, examination gloves, elastic bandages.
Class II devices are more complicated and require special controls for labeling, guidance, tracking,
design, performance standards, and postmarket monitoring. Most require Premarket Notification
510(k). Examples: contact lens care products, CT Scanners, powered wheel chairs. (FDA)

High-Risk Medical Device: High-Risk Medical Devices are considered Class III devices. These
devices usually sustain or support life, are implanted, or present potential unreasonable risk of
illness or injury. They have the toughest regulatory controls. Examples: pacemakers, implanted
weight loss devices. (FDA)

Medical Countermeasure: A drug or device that is used to diagnose, mitigate, prevent, or treat
harm from any biological, chemical, radiological, or nuclear agent or a condition that may result in
an adverse health consequence that may be cause by administrating such drug or device.
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Phase I: First stage of the clinical trial process, and the emphasis is on safety. Phase 1 studies are
usually conducted in healthy volunteers. The goal here is to determine what the drug's most
frequent side effects are and, often, how the drug is metabolized and excreted. The number of
subjects typically ranges from 20 to 80. (FDA)
Phase II: Phase 2 studies begin if Phase 1 studies don't reveal unacceptable toxicity. While the
emphasis in Phase 1 is on safety, the emphasis in Phase 2 is on effectiveness. This phase aims to
obtain preliminary data on whether the drug works in people who have a certain disease or
condition. Typically, the number of subjects in Phase 2 studies ranges from a few dozen to about
300. (FDA)

Phase III: Phase 3 studies, usually the last premarket study and largest trial, begin if evidence of
effectiveness is shown in Phase 2. These studies gather more information about safety and
effectiveness, studying different populations and different dosages and using the drug in
combination with other drugs. The number of subjects usually ranges from several hundred to
about 3,000 people. (FDA)

Surrogate Endpoint: Measures that can replace or supplement other endpoints in evaluations of
experimental treatments or other interventions. Surrogate endpoints are useful when they can be
measured earlier, more conveniently, or more frequently than the "true" endpoints of primary
interest.
Translational Research: The “bench-to-bedside” enterprise of using knowledge from basic
research to produce new drugs, devices, and diagnostics for patients. (JAMA)
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Appendix B: Acronyms
ALS: Amyotrophic Lateral Sclerosis

AMP: Accelerating Medicines Partnership
APA: Administrative Procedures Act
BLA: Biologic Licensing Application

BrIDGs: Bridging Interventional Development Gaps

CDISC: Clinical Data Interchange Standards Consortium
CBER: Center for Biologics Evaluation and Research
CDER: Center for Drug Evaluation and Research

CDRH: Center for Devices and Radiological Research
CLIA: Clinical Laboratory Amendments
CIO: Chief Information Officer

COA: Clinical Outcome Assessment

CoMMpass: A longitudinal study of patients with newly-diagnosed active multiple myeloma. The
goal is to map each patient’s genomics profile to clinical outcomes to develop a more complete
understanding of patient responses to treatment.
CTSA: Clinical and Translational Science Awards
CTTI: Clinical Trial Transformation Initiative

DARPA: Defense Advanced Research Projects Agency
EU: European Union

FDA: Food and Drug Administration

FDAMA: Food and Drug Administration Modernization Act

FDASIA: Food and Drug Administration Safety and Innovation Act
GAO: Government Accountability Office

HELP: Senate Health, Education, Labor, and Pensions Committee
ICs: Institutes and Centers

IMDRF: International Medical Device Regulators Forum

IMEDS: Innovation in Medical Evidence and Surveillance
IMI: Innovative Medicines Initiative
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I-SPY I and II: A national study to identify biomarkers predictive of response to therapy throughout
the treatment cycle for women with Stage 3 breast cancer.
IT: Information Technology

LDTs: Laboratory Developed Tests

Lung-MAP: Lung Cancer Master Protocol, first-of-its kind clinical trial that uses a multi-drug,
targeted screening method to match patients with studies of investigational new treatments
MD: Medical Doctor

MDIC: Medical Device Innovation Consortium

NCATS: National Center for Advancing Translational Sciences

NCI: National Cancer Institute

NCTR: National Center for Toxicological Research
NDA: New Drug Application

NIDA: National Institute of Drug Abuse
NIH: National Institutes of Health

OCP: Office of Combination Products

OTC: Over-The-Counter

PCORI: Patient Centered Outcomes Research Institute
PDUFA: Prescription Drug User Fee Act
RUF: Reagan-Udall Foundation
TB: Tuberculosis

TEA: “Time and Extent Application”

Tox21: Toxicology in the 21st Century
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Appendix C: FDA Correspondence
I.
II.
III.
IV.

Letter to Commissioner Hamburg from Senate HELP Members, May 2014
Letter to Commissioner Hamburg from Sens. Alexander and Burr, August 2014
Response, Commissioner Hamburg to Sens. Alexander and Burr, October 2014
Response, Commissioner Hamburg to Sens. Alexander and Burr, January 2015
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