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CONTINUING AMERICA’S LEADERSHIP: THE
FUTURE OF MEDICAL INNOVATION FOR PA-
TIENTS

TUESDAY, APRIL 28, 2015

U.S. SENATE,
COMMITTEE ON HEALTH, EDUCATION, LABOR, AND PENSIONS,
Washington, DC.

The committee met, pursuant to notice, at 10:03 a.m., in room
SD-430, Dirksen Senate Office Building, Hon. Lamar Alexander,
chairman of the committee, presiding.

Present: Senators Alexander, Burr, Isakson, Collins, Scott, Rob-
erts, Cassidy, Murray, Casey, Bennet, and Warren.

OPENING STATEMENT OF SENATOR ALEXANDER

The CHAIRMAN. The Senate Committee on Health, Education,
Labor, and Pensions will please come to order. This morning, we're
holding a hearing on Continuing America’s Leadership: The Future
of Medical Innovation for Patients.

Senator Murray and I will each have an opening statement.
Then we’ll introduce our panel of distinguished witnesses. After our
witnesses’ testimony, Senators will each have 5 minutes of ques-
tions.

This is our third hearing in the committee on examining how we
can get safe drugs, medical devices, and treatments from the dis-
covery process through the regulatory process into medicine cabi-
nets and into doctors’ offices for patients who need them. Today, we
have experts from the National Institutes of Health and the Food
and Drug Administration who can speak to specific challenges to
that process, what NIH and FDA are working on to address these
challenges, and barriers that remain in their way.

Each of our witnesses today knows a great deal about innovation.
Their daily work puts them up close with cutting edge technologies
that are changing the face of modern medicine, from researching
spinal stimulation to help paralyzed people regain control of their
limbs to approving the next breakthrough medication that could
cure cystic fibrosis.

In many cases, our witnesses have overseen advancements in
their fields that have embraced innovation and moved the Amer-
ican medical field forward for patients.

Dr. Austin, for example, founded and directed the NIH Chemical
Genomics Center while he was at the National Human Genome Re-
search Institute to advance the translation of discoveries of the
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Human Genome Research Project into insights on diseases and
conditions and ultimately treatments.

Dr. Pettigrew established the Quantum Grants at the National
Institute of Biomedical Imaging and Bioengineering to achieve
medical moon shots by supporting high-risk, high-reward projects
to address major healthcare problems, such as microchips to cap-
ture circulating tumor cells for early detection and to monitor
treatment.

Dr. Shuren has overseen a major advancement in heart valve re-
placement therapy and the first approval of a next-generation gene
sequencing platform. There is not much in drug innovation that Dr.
Woodcock has not overseen or been involved in over the last 10
years, including the first personalized medicines.

What I hope to hear today is what FDA and NIH currently are
doing and how Congress can help create the environment so the
NIH and FDA keep pace with today’s cutting edge scientific ad-
vancements.

Senator Burr and I released a white paper in January that
looked at the process of getting drugs and devices from discovery
to medicine cabinet, and much of what the report covered is rel-
evant here today. Today, medical products take more time and
money to discover, develop, and reach the American patients than
ever before.

We have heard that the FDA has difficulty regulating the most
cutting edge medical products. This disparity between the pace of
scientific discovery and FDA’s scientific knowledge is threatening
America’s position as a global leader in medical innovation. We
read in the paper and hear stories about drugs and devices avail-
able to patients outside the United States first, such as the heart
valve mentioned earlier or a drug for multiple sclerosis.

Private investment is shifting away from early stage drugs and
devices in part due to increasing regulatory burden and uncer-
tainty. Countries across the globe are seeking to capitalize on
America’s shrinking competitive advantage in the biomedical space.

In response to that report, we’ve gotten a glimpse of some of the
exciting new technologies on the way. We want to make sure the
FDA is ready for the developments coming, such as bioelectric med-
icine, where nanotechnology sends electric signals to restore nerve
function; regenerative adult stem cell therapies derived and put
back into the same patient; and therapies based on the whole ge-
nome sequence intended to prevent any clinical symptoms from
ever occurring.

FDA has quite the task before them to keep up with these and
many other technologies and to be able to judge the benefits. At
our first hearing, we heard from Dr. Collins, the head of the NIH,
and Dr. Hamburg, the former FDA Commissioner. Dr. Collins high-
lighted the need for reforms on the travel of NIH scientists and the
need for the ability to roll funds over from 1 year to the next.

Dr. Hamburg said that more needs to be done on regulatory
science, and that FDA needs to be involved earlier in medical prod-
uct development to ensure the most efficient process.

We know that opportunities exist today: the ability to use real
world data to improve health, both to shorten the time to get to
market, and then also to make sure that medical products are safe
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once on the market; the ability to know about a disease, including
the genetic and molecular impact, and target those markers before
symptoms are ever present.

Our task is to help ensure that the exciting new technologies
being developed and discoveries being made are reaching patients
and that the NIH is equipped to support the early stage research
required to make these advancements and that the FDA is
equipped to handle them.

I look forward to hearing from the panel how Congress can en-
sure that our biomedical research and review systems are ready for
these opportunities and have the expertise and tools to address the
challenges.

Senator Murray.

OPENING STATEMENT OF SENATOR MURRAY

Senator MURRAY. Well, thank you very much, Chairman Alex-
ander. And thank you to everyone here today, especially our wit-
nesses, for joining us.

I'm very proud to represent a State that is a leader in biomedical
innovation. I see maintaining our country’s central role in the life
sciences as a top priority, and I believe we need to be doing every-
thing we can to make sure the next life-saving, world-changing
cures and treatments are developed right here in the United
States. The conversation we’re having this morning about the fu-
ture of medical innovation for patients and families is a really im-
portant part of this effort.

I had the chance to visit the Fred Hutchinson Cancer Research
Center in my home State of Washington recently. As I always am
when I visit my State’s world-class research facilities, I was struck
both by how far we’ve come in terms of medical and technological
advancement and also by how much more there is to discover.

Over the last half century, our medical system has taken huge
leaps forward. We’ve moved from a system in which many patients
had no idea whether medical products would help them, hurt them,
or do nothing at all, to one in which FDA-approved treatments are
the global gold standard for safety and effectiveness, a standard
that patients and families have come to trust when making deci-
sions about their health.

Clinical research has, of course, been a key contributor to this
progress. I'm pleased that recently there has been increased focus
on the need for clinical trials to include women, children, and other
patients from all backgrounds. This is critical, because we need to
understand how products work for every patient and family. I will
continue to make this a priority as we look for ways to advance
medical innovation.

Today, medical experts are continuing to push the limits of
science and technology. We now increasingly have the capability to
treat patients based on their own unique characteristics and med-
ical histories.

In my home State alone, scientists supported by the NIH are ex-
ploring ways to stop cancerous cells from metastasizing, which is
the No. 1 cause of cancer deaths, and develop 3D analysis of inter-
nal biological surfaces so devices like joint replacements can be bet-
ter integrated into the human body.
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These are just a couple of the many incredible examples of sci-
entific work being done today. Our task in Congress and in our bi-
partisan effort to support medical innovation for patients is to sup-
port this work and ensure that our country continues to uphold the
highest standards of medical safety and effectiveness.

The two questions I am especially interested in exploring today
are: What more can Congress do to help get patients the best,
safest treatments more quickly? In general, what role can Congress
play in realizing this goal by helping to move the ball forward on
the most difficult scientific challenges?

Over the last few years, Congress has put in place tools like
FDA’s breakthrough designation and accelerated drug approval,
which have helped patients and families get treatment more quick-
ly for serious and unmet medical needs.

One example is FDA’s accelerated approval of a new drug to
treat breast cancer in women. NIH estimates that in 2014, more
than 230,000 women were diagnosed with breast cancer in the
United States, and 40,000 died from that disease.

Until this February, there hadn’t been a new drug approved for
a particularly common form of breast cancer in over 15 years. FDA
granted breakthrough therapy designation to help speed develop-
ment of a new drug, based on preliminary evidence that the drug
may offer a substantial improvement over available therapies.
Then, based on a single Phase 2 study of 165 women, FDA used
its accelerated approval authority to approve the drug. Now this
treatment is available to patients while the sponsor completes a
Phase 3 study.

This focus on regulatory flexibility, where appropriate, is helping
patients and families get the care they need when they need it, and
I'm hopeful we can continue to make progress on this.

Another area where I hope we can be helpful is finding ways to
advance the development of new medical products for patients.
We’ve heard from Dr. Hamburg that FDA has the fastest drug ap-
proval times in the world. But the private sector development of
new medical products can take years before those products ever
reach the FDA’s door.

I am hopeful that as our discussions continue, we can find ways
to support efforts to tackle difficult scientific challenges in the de-
velopment process, and, in addition, explore innovative ways to de-
termine which products are really going to make a real difference
for patients and families, and weed out products that are not ear-
lier on in the process.

This would reduce spending on dead ends and bring down devel-
opment costs. And, much more importantly, it would help direct
private sector resources to the research and development that will
get the best results for patients and families.

I look forward to hearing from Dr. Woodcock and Dr. Shuren
about how FDA’s existing tools are working and what other steps
might be helpful. I am eager to hear from Dr. Austin and Dr.
Pettigrew about how our work in Congress can help break through
difficult science in the development process.

I want to thank again all of our witnesses for coming and shar-
ing your expertise with us. I'm confident that with your insight,
our bipartisan effort to advance innovation for patients will be bet-



5

ter equipped to help tackle the medical challenges our country
faces and help families and communities stay healthy.

Thank you very much, Mr. Chairman.

The CHAIRMAN. Thank you, Senator Murray, and as I think the
witnesses know, this innovation project is a priority of Senator
Murray and me and this committee. We're working closely with the
President and with the administration and with the House of Rep-
resentatives, and we expect to have a result sometime during this
Congress. So your participation is welcomed.

We would appreciate it if you could summarize your remarks in
about 5 minutes. That way, we can have more conversation. I'm de-
lighted to welcome you. Thank you for being here. You've got big
jobs running important centers.

First, we’ll hear from Dr. Austin. He is Director of the National
Center for Advancing Translational Sciences, which was estab-
lished in 2011. It’s the newest of the 27 NIH institutes and centers.
It is designed to transform translational science so new treatments
and cures for disease can be delivered to patients faster.

The second witness is Dr. Roderic Pettigrew. He is Director of
the National Institute of Biomedical Imaging and Bioengineering at
NIH. Its mission is to improve health by leading the development
and accelerating the application of biomedical technologies.

Dr. Janet Woodcock is next. She is Director of the Center for
Drug Evaluation and Research at the Food and Drug Administra-
tion, which performs the essential public health task of ensuring
that safe and effective drugs are available to improve the health of
people in the United States. She’s been there for nearly 30 years
and has led many of the FDA drug initiatives.

Finally, Dr. Jeff Shuren has been the Director of the Center for
Devices and Radiological Health at the FDA for over 5 years. That
center is responsible for assuring the safety, effectiveness, and
quality of medical devices; assuring the safety of radiation-emitting
products; and fostering device innovations. Among his earlier work
experience was a year detailed to Senator Kennedy’s HELP Com-
mittee staff. So we welcome him back.

Why don’t we begin with Dr. Austin.

STATEMENT OF CHRISTOPHER P. AUSTIN, M.D., DIRECTOR,
NATIONAL CENTER FOR ADVANCING TRANSLATIONAL
SCIENCES, NATIONAL INSTITUTES OF HEALTH, BETHESDA,
MD

Dr. AusTIN. Well, good morning, Chairman Alexander, Ranking
Member Murray, and distinguished members of the committee. It’s
an honor to appear before you today to discuss these topics, be-
cause, as Senator Alexander just pointed out, NCATS was formed
in 2011 to address the systemic issues that we’re talking about
today. These are issues that we deal with, and they’re very impor-
tant to us and we work on them every day.

It’s really an honor to be here, not only to represent NCATS, but
alongside my NIH colleague, Dr. Pettigrew, and our colleagues
from FDA, Dr. Woodcock and Dr. Shuren, to discuss how we stimu-
late innovation through Federal investments in scientific research.
On behalf of NCATS and the NIH, I want to thank the committee
for your continued support.
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I appreciate the opportunity to talk with you about some of the
innovative and exciting efforts we have ongoing at NCATS to im-
prove the process of translating fundamental understanding to
interventions that will improve the health of patients. Today, I'll
describe just three examples of the ways that we’re doing this.

First, predicting toxicity or adverse events is one of the major
reasons that drugs fail in development. This is a generic problem
that bedevils every translational project, no matter what the dis-
ease is.

We're tackling this in multiple ways, one of which is through the
Tissue Chip for Drug Screening program. This is a program that
you may have heard about. Dr. Collins likes to talk about it. It’s
a collaborative effort with DARPA and with the FDA in which bio-
engineered human-based organs on microchips are being developed
with the intent to test drug safety and effectiveness more rapidly
and effectively than current methods.

The chip that I have with me today represents a kidney, and it
was actually developed at the University of Washington together
with a company in Seattle called Nortis. NCATS is building on its
initial phase in which there were 10 different organs, the kidney
among them, developed.

We're now funding projects to link these organs together with the
eventual goal within the next 4 or 5 years of having 10 organs on
a chip, a human on a chip, if you will, and possibly even chips from
individuals so that one could make a chip from each one of us in
this room, for instance. Once completed, these integrated systems
will be used as models for disease, as well as, we hope, to predict
whether a drug or a vaccine or a biologic would be effective in hu-
mans and/or toxic in humans.

Another roadblock that I'm sure you've heard a lot about is that
many drugs make it part of the way down the development spec-
trum, but then they don’t progress to actual treatments. For either
scientific reasons or business reasons, they’re deprioritized.

To address this problem, we started a program about 3 years ago
called Discovering New Therapeutic Uses for Existing Molecules.
It’s an innovative approach to match ideas that academic research-
ers have on how compounds could be used to treat currently un-
treatable diseases. The program matches those academic research-
ers with pharmaceutical industry compounds that have already un-
dergone significant research and development and are available for
testing on those other diseases.

NCATS is celebrating one of the first promising results from this
program. It’s a potential treatment for Alzheimer’s disease.
NCATS-supported researchers through this program at Yale col-
laborated with AstraZeneca researchers to find that an experi-
mental compound which was originally developed by AstraZeneca
as a cancer treatment could be used to treat Alzheimer’s disease.
The compound successfully restored brain function in mouse mod-
els of the disease, and now the Yale researchers are testing it in
humans with Alzheimer’s to test its effectiveness.

The third example is to address the problem of multisite clinical
trials, which are the last step needed to bring most drugs to mar-
ket. The current clinical trial system in the United States is ex-
tremely inefficient. The NCATS Clinical and Translational Science
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Award program is addressing this problem. The CTSA sites across
the country serve as research hubs to support a national network
for clinical translational studies.

One example of how this program is improving the efficiency of
clinical trials occurred in the aftermath of the 2013 Boston Mara-
thon bombing, where doctors from several local hospitals in Boston
quickly formed a team to design a high-quality, multisite study to
examine ear injuries as a result of the blast. The CTSA hub at
Harvard had an agreement in place that enabled multiple institu-
tions to rely on a single committee to review, approve, and monitor
the study. A study involving seven sites was able to get going with-
in days instead of the typical months that this would require.

This innovative ability to streamline review of multisite clinical
studies enables NIH-funded research to generate results more
quickly without compromising the protection of human partici-
pants. The CTSA program is also now working on improving partic-
ipant recruitment to clinical trials and to leverage electronic health
records to speed clinical research.

NCATS’ mission is to catalyze the generation of innovative meth-
ods and technologies that will advance the development and imple-
mentation of diagnostics and therapeutics across a wide range of
diseases and conditions. NCATS looks forward to building on these
recent successes, such as the ones I've just illustrated.

It’s important for you to know that to accomplish this mission,
because we view translation as a team sport, we collaborate on
every one of our projects with other partners in government, aca-
demia, industry, patient organizations. This allows us to leverage
our expertise and resources with those of our partners, thus using
taxpayer dollars most effectively to bring more treatments to more
patients more quickly.

Finally, a month ago, I had the privilege of hosting Senator Mi-
kulski for a tour of our research laboratories located in Rockville,
MD, which allowed me to show her some of the innovative tech-
nologies that I've just mentioned. I'd like to extend an invitation
to the rest of the committee to visit and see firsthand the exciting
things that NCATS is doing.

This concludes my testimony, Mr. Chairman, and I look forward
to your questions.

[The prepared statement of Dr. Austin follows:]

PREPARED STATEMENT OF CHRISTOPHER P. AUSTIN, M.D.

Good morning, Chairman Alexander, Ranking Member Murray, and distinguished
members of the committee. I am Christopher P. Austin, M.D., and I am the Director
of the National Center for Advancing Translational Sciences (NCATS), one of the
Institutes and Centers of the National Institutes of Health (NTH).

It is an honor to appear before you today, alongside my NIH colleague Dr.
Pettigrew and our colleagues from Food and Drug Administration (FDA), Dr.
Woodcock and Dr. Shuren, to discuss how we stimulate innovation through Federal
investments in scientific research. On behalf of the NCATS and the NIH, I want
to thank the committee for your continued support and for the opportunity to talk
about some of the innovative and exciting efforts that NCATS is undertaking to im-
prove the process for transforming research discoveries into cures so that we can
bring more treatments to more patients more quickly.

Recent and rapid discoveries of mechanisms of disease, sequencing of the human
genome, and advances in technology have led to greater scientific opportunities that
have the potential to substantially improve human health. NCATS is working on
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innovative ways to improve the process for transforming these discoveries into cures
so that we can bring more treatments to more patients more quickly.

NCATS defines translation as the process of turning observations in the labora-
tory and clinic into interventions that improve the health of individuals and the
public—from diagnostics and therapeutics to medical procedures and behavioral
changes. Translational science is the field of investigation focused on understanding
the scientific and operational principles underlying each step of the translational
process. NCATS studies translation on a system-wide level. NCATS’ translational
science efforts focus on the entire spectrum of translational research—basic re-
search, pre-clinical research, clinical research, medical practice, and public health.
At all stages of the spectrum, NCATS develops new approaches, demonstrates their
usefulness, and disseminates the findings. Patient involvement is a critical feature
of all stages in translation.

INNOVATION IN METHODS AND TOOLS

The translational science approach generates new technologies and data that
overcome common roadblocks to translational success, thus making the process
more efficient and effective for all. One technological innovation is a bioengineered
system that represents human organs, more commonly known as a tissue chip.
Through the NCATS Tissue Chip for Drug Screening program, a collaborative effort
with the Defense Advanced Research Projects Agency and FDA, researchers are cre-
ating human tissue chips that consist of miniature 3D models of living organs and
tissues on transparent microchips. The chips contain living cells and are designed
to replicate the complex biological functions of specific human organs. The tissue
chips are being developed to test drug safety and effectiveness more accurately and
cost-effectively than current methods. NCATS is building on its initial success in de-
veloping chips that contain single tissue or organ models by funding projects to inte-
grate several of the organ-specific chips into a full system that represents a “human
on a chip.” Once completed, these integrated systems will be used to predict whether
a drug, vaccine or biologic agent would be toxic to, or effective in, humans.

NCATS shares its unique research approaches and resources so that they can be
broadly applied to translational science efforts at other public and private sector or-
ganizations. In a recent collaboration with the National Institute of Neurological
Disorders and Stroke, NCATS scientists incorporated an innovative approach to find
a compound that could enhance the activity of the parkin protein, which is impli-
cated in Parkinson’s disease. Parkin is suspected of playing an important role in the
removal of faulty mitochondria (a cell’s “powerhouse”) in brain cells, but for patients
with Parkinson’s disease, this maintenance mechanism is disrupted. NCATS re-
searchers designed a test (called an assay) to measure the activity of the gene for
parkin. With this assay, the research team is now conducting high-throughput
screens using the NCATS’ chemical libraries to identify compounds that increase
parkin activity. While specifically designed to address this problem, the screening
and assay methods designed by NCATS researchers can be used by other scientists
to solve many other translational research problems.

NCATS also applies innovative methods through its Discovering New Therapeutic
Uses for Existing Molecules (“New Therapeutic Uses”) program. Launched in 2012,
this initiative uses an innovative strategy that matches the ideas of academic re-
searchers to pharmaceutical industry compounds that have already undergone sig-
nificant research and development, and are available for testing on other diseases.
To accelerate the “match-making” process, NCATS developed template agreements
to streamline the legal and administrative process of research collaboration among
multiple parties. NCATS is celebrating one of the first promising results from this
program, a potential treatment for Alzheimer’s disease. Alzheimer’s disease is the
most common form of dementia, a group of disorders that cause progressive loss of
memory and other mental processes. About 5 million Americans have Alzheimer’s
disease, and current drug therapies can only ease symptoms of the disease without
stopping its progression. New treatments—so-called disease-modifying therapies—
are needed to halt Alzheimer’s by targeting its underlying mechanisms. Blocking
that path to therapeutic success is the costly, complex process of drug development.
Through the New Therapeutic Uses program, NCATS-supported scientists at Yale
University School of Medicine collaborated with AstraZeneca to find that an experi-
mental compound originally developed by AstraZeneca as a cancer therapy poten-
tially could be used to treat Alzheimer’s disease. The compound successfully re-
versed brain problems in mouse models of the condition, and now the researchers
are testing it in humans to assess its effectiveness. We know that there is more that
we can be doing to address this disease, and multiple institutes at NIH are aggres-
sively pursuing other research on possible clinical therapies and a better under-
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standing of the changes in the brain that lead to Alzheimer’s disease, including
through partnerships with the private sector. To that end, the President’s fiscal year
2016 Budget includes $638 million for Alzheimer’s disease research.

COLLABORATION AND PATIENT ENGAGEMENT

NCATS also applies innovative approaches to translation by fostering collabora-
tion and patient engagement. NCATS’ Rare Disease Clinical Research Network is
a highly collaborative network of 22 clinical research consortia and a data manage-
ment center. The network is composed of approximately 2,600 researchers, including
NIH scientific program staff, academic investigators, and members of 98 patient-ad-
vocacy groups. Scientists from multiple disciplines at hundreds of clinical sites
around the world work together with patient advocacy groups to study more than
200 rare diseases. Since its launch, nearly 29,000 patients have been enrolled in
network clinical studies. Ninety-one studies are currently under way.

The NCATS Therapeutics for Rare and Neglected Diseases program establishes
robust collaborations among NIH, academic scientists, nonprofit organizations, and
pharmaceutical and biotechnology companies to support faster translation of drug
discovery and development. When successful, these projects are acquired by bio-
pharmaceutical companies for further development toward approved treatments for
patients.

A NATIONAL NETWORK FOR CLINICAL AND TRANSLATIONAL RESEARCH

The NCATS Clinical and Translational Science Awards (CTSA) program focuses
its efforts on addressing the inefficiencies and roadblocks in clinical and
translational research, from scientific discovery to improved patient care. The 62
CTSA sites serve as research hubs to support a national network for clinical and
translational studies. The hubs support collaborations in education and training ini-
tiatives, share best practices and methods, promote team science, and conduct
multi-site clinical studies through a shared infrastructure. A good example of such
collaboration happened in the wake of the April 2013 Boston Marathon bombing.
Doctors from several local hospitals quickly formed a team to design a high-quality
multi-site study to examine blast-related ear injuries. Harvard’s CTSA hub had an
Institutional Review Board reliance agreement in place that enabled these institu-
tions to rely on a single committee to review, approve, and monitor the study.
Therefore, this seven-site study was launched within weeks rather than the more
typical months. This innovative ability to streamline the review of multi-site clinical
research studies enables NIH-funded research to generate results more quickly
without compromising the protection of human participants. NCATS has announced
plans to support the evolution of the CTSA program by soliciting innovative ap-
proaches to increasing clinical trial efficiency and effectiveness, addressing the road-
blocks common to clinical studies recruitment of research study participants, and
sup}})lmzlting collaborative innovative research in both translational science and its
methods.

CONCLUSION

NCATS’ mission is to catalyze the generation of innovative methods and tech-
nologies that will enhance the development, testing and implementation of
diagnostics and therapeutics across a wide range of human diseases and conditions.
NCATS looks forward to building on its recent successes to bring more treatments
to more patients more quickly.

This concludes my testimony, Mr. Chairman. I look forward to your questions.

The CHAIRMAN. Thanks, Dr. Austin.

Dr. Pettigrew.

STATEMENT OF RODERIC 1. PETTIGREW, Ph.D., M.D., DIREC-
TOR, NATIONAL INSTITUTE OF BIOMEDICAL IMAGING AND
BIOENGINEERING, NATIONAL INSTITUTES OF HEALTH, BE-
THESDA, MD

Dr. PETTIGREW. Good morning, Chairman Alexander, Ranking
Member Murray, and distinguished members of the committee. It
is an honor to appear before you today along with my distinguished
colleagues on this panel, Doctors Austin, Woodcock, and Shuren, to
discuss some of the tremendously exciting innovations made pos-
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sible by Federal investments in biomedical research with a focus on
medical impact.

I want to thank the members of this committee for your contin-
ued support, for holding this hearing today, and for the opportunity
to share our work with you. The National Institute of Biomedical
Imaging and Bioengineering, commonly known as NIBIB, conducts
research that sits at the intersection of the physical sciences, the
life sciences, and engineering. Together, these disciplines are cre-
ating new biomedical technologies to improve health.

We serve as a catalyst for emerging technologies and a stimu-
lator of innovation across the NIH in academia and industry. I
think it is worth noting that our working definition of innovation
is simply invention put to use. In laboratories that we fund across
the country, innovative research is working on developing break-
through technologies.

I'd like to show and tell you about a few of these in a brief video.
These examples provide a broad view of NIBIB-supported tech-
nologies at various stages of development from proof of concept to
commercialization.

[Video Shown.]

This video entitled “Eight Awesome Technologies Your Tax Dol-
lars are Paying to Create” provides this overview. The first one is
a tissue engineered human liver. It looks like a contact lens. It can
be implanted in a mouse. It grows in a mouse and turns the
mouse’s metabolism into a human-like function. It then allows one
to evaluate candidate drugs for toxicity and biological features.

This is a hand-held MR assistant which is capable of detecting
a variety of targets from bacteria to viruses to components of can-
cer cells. This is quite an innovation that provides a completely
portable, hand-held, take it anywhere you can go, fully functional
ultrasound system that replaces the conventional system that you
saw there. It would cost about Y2oth of a conventional system, and
I have one here in my left hand that I'm holding up. This was a
partnership with General Electric.

This addresses the devastating problem of paralysis due to spinal
cord injuries. Implantation of the electrical stimulator at the lum-
bar spine in an epidural type of stimulation allows the patients
that were treated who were completely immobilized for several
years to regain voluntary motion as you saw in the video.

This addresses the problem with the availability of organs to
transplant in patients, extending the time of presentation from 1
day to 4 days in order to identify a greater population of patients
that might benefit from such transplantable organs.

This addresses a problem with vaccination and makes it a simple
process that is painless with a vaccine that can be delivered in the
mail. It uses this biodegradable patch that you see here that’s the
size of a thumb. I actually have one of those here. You place it on
the skin, press it, and you’re vaccinated. It is biodegradable and
dissolves in about 5 minutes so you don’t have the hazardous waste
to be concerned about, and it’s a stable temperature so you can
send it in the mail.

This is an optical needle microscope that is battery powered. You
place it on the surface. It provides sufficient magnification that you
can identify healthy cells, distinguish those from cancerous or pre-
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cancerous cells, as being shown here, and therefore provides a
point of care test for identifying cervical cancer and oral cancer, as
was done in this clinic in Botswana.

This final example addresses a problem of visualization of tu-
mors at the cellular level. This innovation developed by a Nobel
laureate has a molecule that seeks out cancer cells and fluoresces
after it enters the cells. You can see the tumor there that was flo-
rescent. Similarly, for nerves, those are demonstrated as well so
that the surgeon can be better able to distinguish nerves from can-
cer cells and potential entwining of the two.

Those are examples that illustrate the type of innovative tech-
nologies that we are developing. In summary, our institute, NIBIB,
drives innovation. We innovate technologies that expand medical
knowledge. We innovate diagnostics and therapies for this and fu-
ture generations. We integrate engineering with the physical and
life sciences to catalyze practical solutions to complex biomedical
problems.

Our goal is to accelerate the creation of usable technologies to
improve human health across the Nation and worldwide. I thank
you for the opportunity to appear before you today, and I look for-
ward to your questions.

[The prepared statement of Dr. Pettigrew follows:]

PREPARED STATEMENT OF RODERIC I. PETTIGREW, PH.D., M.D.

Mr. Chairman and members of the committee: I am pleased to present this testi-
mony to you for the hearing on Biomedical Innovation. I am Roderic I. Pettigrew,
Ph.D., M.D., Director, National Institute of Biomedical Imaging and Bioengineering
(NIBIB). We are 1 of 27 Institutes and Centers at the National Institutes of Health.
NIBIB is a relatively new IC. It was created in December 2000 and we awarded
our first grants in 2002. NIBIB supports more than 800 grants and the work of
more than 5,000 researchers, and an Intramural Research Program at NIH. At
NIBIB we focus on creating biomedical technologies to improve health.

Our mission is to lead the development and accelerate the application of bio-
medical technologies to improve health. We are advancing medical care through bet-
ter understanding, prevention, detection, and treatment of disease. We conduct and
support emerging technology research and development that lead to innovative bio-
medical solutions. Integrating engineering and physical sciences with life sciences
by building partnerships with industry, academia, and other Federal agencies is a
high priority for the institute. In this testimony I share a few examples from the
many exciting NIBIB-funded research efforts, which are leading to practical innova-
tions that advance public health.

REVERSING PARALYSIS THROUGH SPINAL STIMULATION TECHNOLOGIES

Spinal cord injury can be devastating and affect almost anyone, from victims of
auto accidents, to athletes, to soldiers on the battlefield. An estimated 276,000 peo-
ple were living with a spinal cord injury in 2014. Each year approximately 12,500
new cases occur.!

Once thought of as an injury with no hope of recovery, a novel therapy that in-
volves electrical stimulation of the spinal cord has restored function to an unprece-
dented degree in 7 patients treated to date. This is a first-of-its-kind experimental
study funded by NIBIB. Following treatment, severely paralyzed patients recovered
everyday bodily functions, including bowel, bladder and sexual function. The return
of these important basic functions has dramatically improved the quality of life of
all who were treated. These patients also regained the ability to voluntarily stand
and achieve limited limb movement, providing hope that further recovery may be
possible with improvements to this treatment approach. Although this research is
still in its infancy and not yet at the clinical trial stage, it has given real hope to
people living with paralysis around the world. They have seen the positive impact

1Spinal Cord Injury Facts and Figures at a Glance. February 2015. The National SCI Statis-
tical Center, The University of Alabama at Birmingham.



12

in the small group of study participants and are eager to have such technologic ad-
vances transform their lives as well.

NEXT GENERATION CELL ENGINEERING

Our immune systems are highly proficient at attacking and destroying anything
viewed as foreign when it enters the body. Yet cancer cells are largely ignored by
the immune system because they are derived from our own cells and retain some
of the same characteristics. A relatively new approach tested through a grant fund-
ed by NIBIB, uses cell engineering to reprogram the immune system to identify can-
cer cells and destroy them. In a recent advance, researchers have developed a vac-
cine made of nanoscale biomaterials that is injected under the skin. Once injected,
the nanomaterials form a 3D scaffold, creating a relatively large surface area for
the immune system to assemble “killer” cells specifically programmed to attack tu-
mors. The power of this approach was demonstrated in a mouse model, in which
the 3D vaccine generated a potent immune response to lymphoma cells and inhib-
ited tumor growth. While this study tested the feasibility of a single cancer vaccine,
the same scaffold could also hold different antigens or drugs to treat a range of can-
cers or infectious diseases. This research promises a new class of therapeutic agents
\(;ivhich harness and enhance the power of our natural defense mechanisms against

isease.

ADVANCING PRECISION MEDICINE: EARLY DETECTION OF CANCER CELLS AT THE POINT-
OF-CARE

Many therapies today work well for some people, but not for others. Matching a
treatment to the unique features of an individual’s disease is the goal of the Presi-
dent’s Precision Medicine Initiative. NIBIB is supporting research in technology de-
velopment to realize the vision of customized treatment. For example, researchers
have developed a miniature palm-sized device to isolate rare circulating tumor cells
from a small routine blood sample. Tested in a proof-of-concept study, this novel de-
vice was able to isolate breast cancer cells from the blood of 36 women. Physicians
were then able to grow the tumor cells from six of the blood samples in the labora-
tory to characterize their genetic and molecular features and test sensitivities to
drugs. A subset of these human cells were able to also grow tumors in mice where
the effectiveness of the selected drugs in inhibiting tumor growth was demonstrated.
In this initial study, treatments were not given to patients; however this approach
successfully demonstrated the potential to identify a range of genetic changes, or
mutations, in an individual’s cancer cells to enable personalized therapy.

MOBILE TECHNOLOGY TO ADVANCE HEALTHCARE

Depending on a variety of factors, such as environmental exposure and lifestyle,
individuals with the same genetic makeup can have very different health outcomes.
The use of mobile technology has the potential to greatly assist researchers in gain-
ing a better understanding of the environmental and behavioral factors that cause
disease with the goal of preventing or intervening in the process. Today,
smartphones are natural points of engagement for the large percentage of U.S.
adults who own them. Interfacing smartphones with a variety of biosensors may
allow the linkage of an individual’s electronic medical records and genomic data
with information captured by the smartphone on environmental exposure and be-
havior if it were done with appropriate security and privacy protections. From meas-
uring secondary smoke exposure to counting steps, or testing vision, smartphones
can record, track, and transmit a significant amount of health information.
Smartphones can also be used as a tool for healthier living. They can be pro-
grammed to send automatic reminders to take a medication or an alert when a dose
is missed. The overarching potential application relevant to the Precision Medicine
Initiative is to link and enrich the genomics and electronic health record data with
a broad range of medical exposure and lifestyle information. This set of “big data”
can then be evaluated or “mined” to identify new ways to improve human health.

BRAIN INITIATIVE

Approximately 100 billion neurons and 100 trillion connections make up the
human brain and there is an enormous amount to explore and discover in this, the
most complex of all human organs. As an institute that is very active in the BRAIN
Initiative, which has been a priority for the President, as outlined in his fiscal year
2016 Budget proposal for an additional $70 million, NIBIB supports research that
leads to the next generation of neuroscience discovery tools and technologies. These
technologies are being developed to advance our understanding of the function of
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neural circuits and systems in health and disease. In one example, researchers are
developing a completely new noninvasive method for portable 3D human brain vis-
ualization called Magnetic Particle Imaging. Based on intrinsic bioelectric properties
and the use of injectable magnetic nanoparticles, this project could provide higher
imaging clarity and a completely new way to characterize and understand changes
in brain circuit function in mental and neurological disease.

CONCLUSION

NIBIB drives technological innovation to expand biomedical knowledge and create
improved diagnostics and therapeutics for this and future generations. By inte-
grating engineering with the physical and life sciences, NIBIB develops practical so-
lutions to complex biomedical problems. These advances are improving human
health across our Nation and worldwide.

The CHAIRMAN. Thank you, Dr. Pettigrew.

Dr. Woodcock.

STATEMENT OF JANET WOODCOCK, M.D., DIRECTOR, CENTER
FOR DRUG EVALUATION AND RESEARCH, FOOD AND DRUG
ADMINISTRATION, SILVER SPRING, MD

Dr. Woobpcock. Thank you, Mr. Chairman. I'm really pleased to
be here to discuss the State of medical product development, an ac-
tivity that is so critical to human health, including, in our case, at
CDER, combating emerging infections like Ebola, finding treat-
ments for rare diseases, enabling healthy aging, and preventing the
development of disease at all.

CDER, the Center for Drug Evaluation and Research that I lead,
has a big impact on drug development, both domestic and world-
wide. I'm pleased to report, as reflected in my written testimony,
that a large number of innovative new medicines are being ap-
proved and are in the pipeline. In fact, U.S. patients do, in the vast
majority of cases, have first access to these treatments.

To ensure continued safety monitoring of these drugs after ap-
proval, we've developed the cutting edge Sentinel network that can
analyze information from 178 million Americans’ medical records
without compromising their privacy and watch over these new
medicines after they’re approved.

Congress has had a big role in these successes, from activating
the PDUFA program that provides adequate resources for FDA to
monitoring development of drugs and provide advice to developers
as well as review the applications in a timely manner. Congress
also directed establishment of Sentinel for safety and in FDASIA
started the breakthrough designation program that has been highly
successful in getting the most innovative drugs to patients quickly.

There are still problems, as already has been mentioned. Drug
development costs too much and takes too long. This is mainly
caused by the high failure rate. Even for the drugs that make it
to human testing, 8 out of 10 of those fail in human testing. It’s
not due to the FDA requirements, but because they don’t work or
because theyre too toxic or they’re no better than existing drugs.
The problem is really with failure rate.

FDA published the Critical Path Report that I actually authored
in 2004 to bring attention to these problems and start working on
solutions. There are many steps that have been taken. There are
many steps that can be taken. For example, Chris Austin described
what NCATS is doing, which is a focused effort on trying to im-
prove the situation. But we do need to continue to improve the effi-
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ciency of drug development if we’re going to continue to get drugs
to patients rapidly and affordably.

Now, in particular, I thank Senators Hatch and Bennet for their
leadership introducing the PATH Act to establish a limited popu-
lation antibacterial drug program which could be helpful in ad-
dressing unmet needs in a very fragile area of antimicrobial drug
development. I look forward to working with the committee as this
provision advances. I also look forward to working on other aspects
of the overall challenges of drug development.

Now, one caveat, as you consider options, is, as we say in medi-
cine, first do no harm. When CDER receives a large number of un-
funded mandates, our attention can be diverted and review per-
formance suffers. This happened after the FDA Amendment Act in
2007, and I have a chart that we will provide you that shows the
dip in FDA performance following enactment of that statute.

As we consider actions to enable innovation, we need to make
sure that we don’t break what is working but that we improve on
the current system.

Thank you, and I look forward to your questions.

[The prepared statement of Dr. Woodcock follows:]

PREPARED STATEMENT OF JANET WOODCOCK, M.D.

Mr. Chairman and members of the committee, I am Dr. Janet Woodcock, Director
of the Food and Drug Administration’s (FDA) Center for Drug Evaluation and Re-
search (CDER). I am privileged to have the responsibility to oversee much of FDA’s
efforts to review the safety and efficacy of new pharmaceuticals. Thank you for hav-
ing me here today to give you my views on current efforts and areas for improve-
ment.

When I came to FDA in the 1980s, the process by which FDA approved new drugs
for marketing to patients was under considerable criticism—for being slow, for lag-
ging behind other countries, and for lacking transparency to, and collaboration with,
the developers of new drugs.

Today, thanks to the efforts of those across the Agency, our Nation’s drug review
process reveals a very different picture—we are delivering new, lifesaving therapies
to patients faster than any other developed country and more expeditiously than
ever before. In 2014, almost two-thirds of the novel (“new molecular entity”) drugs
approved by CDER (26 of 41, 63 percent) were approved in the United States before
receiving approval in any other country. In addition, we have significantly strength-
ened the drug safety surveillance system in the United States, modernized drug re-
view processes, and introduced new genomic and related sciences into the drug eval-
uation process.

First Approved in the U.5.

_ First
-Approved

inthe U.S. §
{26 Drugs} - -

63%

Almost two-th rds of the novel drugs approved by CDER in
2014 (26 of 4, §3%) ware approved in the Untted States
before receiving approval in any other country.
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FACTORS SPEEDING DRUG REVIEW AND DEVELOPMENT

No single action or programmatic change has brought us to where we are today;
rather, it has been a steady program of improvements, new investments through
PDUFA, new authorities and other factors. These improvements were based upon
both externally and internally identified gaps, so that now we have more predictable
review times, additional FDA resources to adequately address the workload from ap-
plications, and additional interaction between FDA staff and drug manufacturers to
ensure promising drugs reach patients quickly.

PRESCRIPTION DRUG USER FEE PROGRAM

The approval by this committee of the Prescription Drug User Fee Act of 1992
(PDUFA) has been one of the most important components of our improvements in
review times. As its name suggests, PDUFA provided funds in the form of user fees
for FDA to hire sufficient staff to undertake the growing workload of applications
to market new drugs in the United States. But it had much broader implications.
It established the principle that timely review was important, not just to manufac-
turers, but also to patients, and that FDA should commit to conducting those re-
views in a predictable manner.

I became Director of CDER not long after PDUFA’s enactment and was deter-
mined from the start to ensure that the program was run in a business-like fashion,
with use of modern project management techniques, establishment of specific goals,
and accountability on the part of review staff and managers to adhere to those
goals. The result has been a concerted effort across the Center with steady lowering
of review times, greater predictability for industry, and most importantly, faster pa-
tient access to new therapies.

So, I thank the committee for the user fee program. It has helped revolutionize
our Nation’s drug review process speeding access to new drugs and without compro-
mising the Agency’s high standards for product safety, efficacy, and quality. In 2014,
CDER met its PDUFA goal dates for 98 percent of the novel drugs we approved (40
of 41).

In addition to PDUFA, there have been a number of other important initiatives
that have contributed to our progress in achieving these goals, including expedited
FDA review programs, greater collaboration with industry, and the use of surrogate
endpoints to advance drug development.

EXPEDITED FDA REVIEW PROGRAMS

FDA’s expedited review programs were established in recognition of the need to
find ways for therapies intended for serious conditions in patients with unmet med-
ical needs to get into the hands of patients and health professionals more quickly.

Accelerated Approval

Around the time of PDUFA’s passage, FDA created an “Accelerated Approval”
program to permit certain drugs intended to treat serious and life-threatening med-
ical conditions to be approved on the basis of a “surrogate endpoint”—that is, using
a biomarker or measure that is “reasonably likely” to predict clinical benefit instead
of directly measuring benefits to patients. As a condition of accelerated approval,
sponsors must conduct or complete required post-approval studies to confirm that
the drug actually helps people. Surrogate endpoints serve as stand-ins for clinical
endpoints that measure the real benefits of drugs: whether a patient actually feels
better or can function better, or lives longer. Surrogate endpoints generally allow
clinical studies to be conducted in smaller populations of individuals over shorter
periods of time, reducing both the time and cost of drug development. More informa-
tion about how surrogate endpoints and other biomarkers are being used to advance
drug development is included below.
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inncvative Methods for Expediting Approval

Accelerated
8 Drugs}

20%

CDER approved eight of the 41 novel drugs approved in 2014
{20%) under FDA's Accelerated Approval program

CDER has approved over 90 new drug and biologics applications more rapidly be-
cause of the Accelerated Approval program. In 2014, CDER approved 8 of the 41
novel drugs approved (20 percent) under FDA’s Accelerated Approval program.

Priority Review

Drugs with the potential to deliver a significant improvement in safety or effec-
tiveness over existing therapy for serious or life-threatening illnesses may also be
designated for “priority review.” Priority review drugs receive a shortened, 6-month
FDA review goal. For example, from the beginning of 2008 through the end of 2014,
93 novel drugs and biologics approved by CDER received the shortened, 6-month re-
view dictated by priority-review designation. In 2014, 25 of the 41 novel drugs ap-
proved by CDER were designated Priority Review.

Innovative Methods for Expediting Approval

Pﬁor&y
Review

{25 Drugs)

61%

In 2014, 25 of the 41 novel drugs aparoved by CDER were
designaied Priority Review

Fast Track

Another expedited program that helps reduce the time to market for drugs being
developed for serious and life-threatening illnesses is known as “fast track.” Fast-
Track designation generally may be used for drugs intended to treat a serious condi-
tion where nonclinical or clinical data demonstrate the drug’s potential to address
an unmet medical need.

When a drug receives Fast-Track designation, FDA works closely with its sponsor
to facilitate submission of the drug development plan, the design of clinical trials,
and to identify any other data necessary to support FDA approval of the drug. More-
over, once the sponsor begins to develop the data to support approval, it can submit
that data for “rolling review.” Rolling review allows a sponsor to submit portions
of a marketing application in advance of the entire application, rather than submit-
ting all portions of the marketing application at once, which is the usual process.

Seventy-six novel drugs and biologics were approved by CDER from 2008 to 2014
with Fast-Track designation. Seventeen of the 41 novel drugs (41 percent) approved
by CDER in 2014 were designated as Fast Track.
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Innovative Methods for Expediting Approvai

Fast Trac

Seventeen of the 41 novel drugs (41%) approved by
CDER in 2014 werg designated as Fast Track.

Breakthrough Therapy Designation

In 2012, Congress provided the “Breakthrough Therapy” designation as another
new tool for expediting important new advances in therapy for serious and life-
threatening illnesses.

Breakthrough therapy designation may be granted for a drug that is intended to
treat a serious condition, where preliminary clinical evidence (i.e., in people) indi-
cates that the drug may demonstrate substantial improvement on one or more clini-
cally significant endpoints over available therapies. Such breakthrough therapies,
like drugs that receive Fast-Track designation, receive intensive guidance from
FDA, to help sponsors better tailor their drug development program and, thus,
maximize the prospects for a rapid and successful path to approval. In addition,
breakthrough therapy drugs receive an organizational commitment from FDA’s sen-
ior managers and experienced review staff to collaborate in advancing the review
of these potentially high-impact drugs.

As of April 16, 2015, CDER and the Center for Biologics Evaluation and Research
(CBER) have designated more than 84 new therapies as breakthrough therapies,
and 24 have received marketing approval. Moreover, initial experience with the
breakthrough process has yielded more rapid FDA review times in many cases and
shortened overall development times for these therapies. Continued success of the
breakthrough therapy drug program is expected as a result of FDA’s intensive col-
laboration with new drug sponsors. CDER designated 9 of the 41 novel drugs (22
percent) approved by the Center in 2014 as breakthrough therapies.

Innovative Methods for Expediting Approval

CDER oesignated nine of the novel drugs (22%:} approved
by the Center in 2014 as breakthrough therapies
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GREATER COLLABORATION WITH INDUSTRY

The movement toward greater collaboration between industry and FDA, embodied
in such initiatives as the Breakthrough Therapy program, is reflected throughout
our efforts and is one of the more significant changes that has occurred during my
time at FDA. In recent years, meetings between FDA and industry have become
routine and have proven to be invaluable in improving communication about
planned clinical trials, development milestones, and data requirements.

The impact of improved FDA/industry communication is becoming increasingly
evident. Recently, FDA took a look at the development times of new drugs that were
approved with the benefit of pre-Investigational New Drug (IND) meetings and com-
pared them to the development times for drugs that were approved without such
meetings. The results were quite remarkable. For instance, for all new drugs ap-
proved between 2010 and 2012, the average clinical development time was more
than 3 years faster when a pre-IND meeting was held, than it was for drugs ap-
proved without a pre-IND meeting. A 2014 article in The Lancet, “Biomedical re-
search: increasing value, reducing waste” (January 11, 2014), noted that 85 percent,
or $200 billion, of annual global spending on research is wasted on badly designed
studies, and I believe that greater industry-FDA collaboration can significantly re-
duce such wasted effort.

Another result of improved collaboration between industry and FDA is a substan-
tial reduction in the number of application review “cycles.” The phenomenon of
“multiple review cycles” occurs when a sponsor submits a marketing application for
approval and FDA does not approve the drug during the first-review cycle. The most
efficient outcome for both the Agency and industry is for an application to receive
approval on the first-review cycle, if the drug is ultimately approvable. Not receiving
FDA approval on the first cycle means that the sponsor must go back and take steps
to collect additional data or address a deficiency in their marketing application and
then resubmit their application, which FDA must then review again. But achieving
first-cycle approval requires a well-prepared application with no major deficiencies.

Flrst-Cycle Appreval

First
o Cycle

{32 Drugs)

78%

CDER approved most of the novel drugs of 2014
(32 of 41, 78%) on the “first cycle” of review

As a result of better collaboration between industry and FDA, which has helped
companies identify the data and analyses needed for approval before the application
is submitted, first-cycle approvals, which until recently occurred for fewer than half
of all novel drug submissions, are now exceeding 70 percent. For example, CDER
approved 78 percent of the 41 novel drugs it approved in 2014 on the first cycle.
This translates into reduced costs for industry and earlier patient access to new
therapies, as illustrated by the charts. The early and frequent communications that
characterize some of the expedited development programs were not possible before
user fees were established, so, once again, I commend this committee for the author-
ization—and reauthorization—of the user fee program.
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USING SURROGATE ENDPOINTS TO ADVANCE DRUG DEVELOPMENT

As noted above, FDA routinely permits the use of surrogate endpoints as the basis
for Accelerated Approvals, when the surrogate is reasonably likely to predict clinical
benefit in a serious or life-threatening disease that lacks good therapies. However,
when scientific study has progressed sufficiently to establish the correlation between
the surrogate endpoint and clinical benefit, the surrogate endpoint then may be re-
lied upon as the basis for traditional approval, thereby negating the need for the
confirmatory studies requirement, to which drug sponsors are subject, under Accel-
erated Approval. For example, reducing elevated blood pressure levels is a well-
known surrogate endpoint to reflect reduction in cardiovascular outcomes such as
stroke. Over many years, FDA has allowed the traditional approval pathway to be
used in approving a wide range of blood pressure medicines, thereby dramatically
expanding options for fighting stroke and other related cardiovascular conditions.

During the last 5 years (2010-14), out of a total of 197 novel drugs and original
biologics approved across FDA, 84 (43 percent) relied upon a surrogate endpoint for
approval. A table listing the surrogate endpoints relied upon for these 84 approval
determinations (covering both traditional approvals and accelerated approvals) is at-
tached as an appendix.

Novel drugs approved relying on a surrogate endpoint (20102014}
187 total aowed drugsiclogics approved; 84 rebeg on surragate 2edpoint

Approvals
relyingon a
surrogate

endpaint
{82 Drups)

43%
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A GROWING RECORD OF ACTION ON NEW THERAPIES

Each of the improvements noted above has contributed to speed both the develop-
ment and the review of new therapies to prevent and fight disease. This past year
provides an example of how those improvements are working; FDA approved 51
novel drugs and original biologics, 41 by CDER, 10 by CBER. Additionally, 21 of
these 51 novel drugs were for orphan diseases.

The lag in approval times compared to approvals in other countries that existed
many years ago has been reversed. Today, FDA approves drugs faster on average
than all other developed nations: 40 days faster than Japan; 70 days faster than
Canada; and 174 days faster than the European Union (EU). As the British-based
Centre for Innovation in Regulatory Science recently reported, over 75 percent of the
new drugs approved by Japan, EU, Canada, Australia, Switzerland, and FDA, from
2004 to 2013, were approved first by FDA. Yet, another independent analysis con-
cludes that FDA continues to lead the EU and other advanced regulatory authorities
in the introduction of novel drugs, as shown by the following graph.
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The most important effect of this progress is that American patients with untreat-
able or poorly treated diseases are receiving the newest therapies rapidly and well
before their counterparts in other nations. In addition, the major enhancements that
FDA has made in the drug safety surveillance system means that American patients
can also be confident that these newly approved drugs continue to have intense
scrutiny after they are marketed in the United States to detect any unexpected side
effects and allow for quick and appropriate FDA action.

THE PATH FORWARD

Despite the progress that has been made, and as this committee has noted, there
are hurdles to overcome, if we are to ensure continued U.S. leadership in the bio-
medical sciences. While Congress and FDA have worked successfully together to
greatly reduce FDA review times, many of the serious challenges for drug develop-
ment occur before FDA review even begins. If the explosion in basic scientific knowl-
edge is going to efficiently translate into the treatments and cures patients need,
we must work together to overcome critical infrastructure and scientific hurdles that
prevent the advances we all desire. In January 2015, the Administration unveiled
the Precision Medicine Initiative, a vital new research effort to catalyze improve-
ments in targeting treatment to the right patient at the right time. Launched with
a $215 million investment in the President’s 2016 Budget, the Precision Medicine
Initiative promises to arm clinicians with new tools, knowledge, and therapies that
will work best for each patient. Below, I have described a few specific areas which
advance the development of new therapies for patients.
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Reducing Clinical Trial Costs

First, the cost of clinical trials continues to grow and is the greatest source of cost
increases in medical product development. Today, developers of a new medicine
spend many millions of dollars planning a clinical trial, developing an elaborate trial
infrastructure, finding and enlisting investigators, conducting the trials, and man-
aging the trial data. Each time a new drug is tested, the process is repeated, at
great expense, only to dismantle the infrastructure when the study is completed.

We believe that there are ways to greatly improve clinical trial efficiency, such
as widespread use of clinical trial networks and master protocols, and we would like
to work with you to examine those possibilities.

Enhancing the Science of Biomarkers and Other Tools

Second, the science of identifying and evaluating the utility of biomarkers and
other scientific tools must be greatly enhanced. These tools can be used to predict
and evaluate the effects of candidate drugs, both before clinical testing, and in peo-
ple. Biomarkers are technically defined as physical, biochemical, or genetic charac-
teristics that are objectively measured and evaluated as indicators of health, dis-
ease, or in assessing the response to a therapeutic intervention. In other words, bio-
markers are the results of tests done on the body, such as blood sugars or a chest
x-ray. Biomarkers have many uses in drug development, such as identifying appro-
priate patients to enroll in a clinical trial, performing safety monitoring, and select-
ing therapy for treating specific patients. Hundreds of biomarkers are used today
in drug development. However, biomarkers based on new scientific understanding
have been slow to come into clinical use, largely because the evidence supporting
their validity has been lacking. The lack of new, well-understood biomarkers also
impacts drug development, these new tests could speed evaluation of drug perform-
ance, including drug safety, and prediction of effectiveness. Similar to the problems
with clinical trials, the scientific infrastructure for evaluating the validity of new
biomarkers has not kept pace with the need for this activity.

Typically, drug sponsors interact with FDA about new biomarkers during clinical
drug development, when an IND has been filed for a new molecule. These discus-
sions are confidential, and while new biomarkers may be used in a specific drug de-
velopment program, they are not necessarily subject to broad scientific scrutiny. To
address this situation, CDER recently established a Biomarkers Qualification Pro-
gram. In this program, biomarkers that have demonstrated performance for a cer-
tain use are designated by FDA as qualified biomarkers, and can be used during
the regulatory process by any developer for that specific context of use. These quali-
fied biomarkers are only a subset of the biomarkers FDA has used in the review
process.

FDA recognizes that there is still confusion about how new biomarkers can be
qualified through this process. Some believe that many biomarkers are “stalled” in
the qualification process. The actual case is that most of the programs in the bio-
marker qualification process are still in the evidence-gathering stage—which may
take considerable time due to the need for more development work within the sci-
entific community.

However, it is important to note that biomarkers do not need to go through this
formal qualification process, and most do not. As mentioned previously, FDA has the
ability to work directly with drug sponsors who wish to utilize various new biomark-
ers within their drug development program. For example, sponsors can propose a
surrogate endpoint—one type of biomarker—to be used in clinical trials based upon
the scientific communities’ existing knowledge about the particular surrogate end-
point. A sponsor can request FDA’s agreement on this surrogate endpoint through
the “Special Protocol Assessment” process that is embodied in the PDUFA program.
These product-specific surrogate endpoints are one example of biomarkers that do
not need to pass through our formal qualification process in order to be used to sup-
port drug development and review. Biomarkers are also important in the growing
field of so-called “personalized” or “precision” medicine, in which drugs are targeted
at a genetically determined or other disease characteristic that only occurs in a sub-
set of people with the disease. Targeted drug development is one of the most prom-
ising areas for future drug therapy. Patients are chosen for treatment based on spe-
cific test results (such as a genetic test or other biomarker), indicating that the pa-
tient’s disease (tumor, hepatitis C, cystic fibrosis) is likely to respond to the drug.

In the early 1990s, targeted therapies represented only 5 percent of FDA’s new
drug approvals. In recent years, roughly one-quarter of the drug approvals has been
supported by targeted drug development programs, and that rate appears to be
growing over time. Important, new, recently approved, targeted cancer treatments
include: Mekinst (trametinib) and Tafinlar (dabrafenib) for forms of melanoma;
Imbruvica for forms of lymphoma and leukemia; and Zykadia (ceritnib) for a form
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of lung cancer. The development of such targeted therapies is clearly expanding rap-
idly. Similarly, targeted treatments for other diseases have been approved, including
treatments for cystic fibrosis and ground-breaking treatments for hepatitis C that
are potentially curative for the majority of treated patients. As targeted therapies
become ubiquitous, advances in standardizing and increasing our understanding of
the biomarkers that enable use of these therapies will be necessary.

Harnessing Evidence from Clinical Experience

Another source of information about drug effects is evidence from clinical experi-
ence (called “real world evidence” or “big data,” by some). I have aggressively devel-
oped FDA’s Sentinel Initiative, a national electronic system that is transforming
FDA’s ability to track the safety of drugs and biologics once they reach the market.
Sentinel enables FDA to actively query diverse health care data sources—such as
electronic health record systems, administrative and insurance claims data bases,
and registries—to evaluate possible medical product safety issues quickly and se-
curely. The Sentinel Initiative is one of the largest uses of this type of information
in health care and is proving vital for monitoring safety and analyzing safety sig-
nals. But the science of using evidence from clinical experience to establish product
effectiveness, e.g., to evaluate new uses of drugs, is still in its infancy. So we must
first develop the methodologies needed to harness its promise.

Strengthening Patient Engagement

The final example focuses on making patient experience more central to drug de-
velopment. FDA recognizes that patients living with a chronic disease are experts
in the effects of that disease and its current treatments. As you know, the FDA
Safety and Innovation Act (FDASIA) instructed the Agency to begin a process for
incorporating more patient experience into drug development, and we have had nu-
merous public meetings to gain important insights from patients. But we recognize
that information needs to be collected in a structured and representative way to be
most useful in drug development. I hope that we can work with you to further the
movement toward patient-focused drug development in your upcoming legislation.

CONCLUSION

There are other areas in which we hope to work with you as well, including mod-
ernizing drug manufacturing, encouraging the development of new antibiotics, and
improving the processes for FDA review of drug/device combination products. I be-
lieve all of the challenges I have described above are ones on which FDA, the drug
industry, and patient groups have common interests. We look forward to working
with Congress to address these challenges in ways that will serve patients and
pharmaceutical innovation well.

Thank you again for inviting me to share my views today.

Attachment

NOVEL DRUGS—APPROVED USING SURROGATE ENDPOINTS*
(January 1, 2010-December 31, 2014)

Before the U.S. Food and Drug Administration (FDA) approves a drug or biologic,
the product must show substantial evidence of effectiveness in clinical trials and
that the benefits outweigh the risks. Clinical trials measure benefit using clinical
endpoints, surrogate endpoints, or other types of measurements. Clinical endpoints
measure how a patient feels or functions better, or lives longer. Surrogate endpoints
are biomarkers, such as a laboratory test, radiographic image (e.g., x-rays, MRIs),
and physical sign (e.g., blood pressure), that substitute for clinical endpoints in cer-
tain circumstances.

A surrogate endpoint may serve as the basis for traditional approval when it is
known, through scientific study, to predict clinical benefit. A surrogate endpoint
may serve as a basis for Accelerated Approval when it is reasonably likely to predict
a drug’s intended clinical benefit. Drugs approved under Accelerated Approval are
subject to the requirement of post-approval confirmatory trials.

From 2010-14, FDA approved 197 novel drugs, known as new molecular entities
(NMEs), and New Biologic Approvals that include both New Drug Applications
(NDAs) and Biologic License Applications (BLAs). The following table shows the 84
NME drugs and original biologics approved during that time period that relied upon

*In the last 5 years, FDA approved 197 novel drugs and biologics; 84 relied upon surrogate
endpoints.



23

a surrogate endpoint for an approval determination (i.e., traditiongl apprqval or Ac-
celerated Approval). Many of these drugs have orphan designation, which means

that they are intended to treat rare or uncommon diseases.
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The CHAIRMAN. Thanks, Dr. Woodcock.
Dr. Shuren.

STATEMENT OF JEFFREY E. SHUREN, M.D., J.D., DIRECTOR,
CENTER FOR DEVICES AND RADIOLOGICAL HEALTH, FOOD
AND DRUG ADMINISTRATION, SILVER SPRING, MD

Dr. SHUREN. Mr. Chairman and members of the committee,
thank you for the opportunity to testify today.

Medical technology is transforming the way America practices
medicine and making a difference in patients’ lives. Expediting pa-
tient access to new medical devices is critical but only if that tech-
nology is safe and effective. We know that unnecessary regulatory
burden can drive innovators to seek more favorable environments,
which can impact timely patient access to potentially lifesaving
therapeutics.
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We also know that lax oversight can lead to patient harm. Med-
ical devices that have not been shown to be safe and effective can
hurt American patients and can drive up healthcare costs.

In 2010, FDA’s medical device program faced severe problems.
Some consumer, patient, payer, and practitioner groups thought we
weren’t doing enough to assure patient safety, while industry felt
that we had raised the safety and effectiveness bar too high and
that we were taking far too long to review new device submissions.
In fact, from 2000 to 2010, measures of device review performance
showed steadily worsening performance year after year.

Recognizing the need to address these concerns and strengthen
the device program, CDRH began to make systematic changes to
our policies, processes, and management oversight. Since then, the
performance of the device program has been steadily improving.

For example, since 2010, we’ve reduced the average total review
time of 510(k)’s for moderate-risk devices by 10 percent and cut the
number of pending submissions by about 30 percent. For PMAs for
high-risk devices, we’ve cut the average total review time by 26
percent and are on track to reduce it by one-third, and we've cut
the number of pending submissions by 43 percent.

For De Novos, a pathway for innovative lower risk devices, we've
cut nearly 2 years off the review process and seen almost a dou-
bling of De Novo requests. At CDRH, we have focused our strategic
priorities on reducing the time and cost of bringing devices to mar-
ket so that companies will bring their devices to the United States
first while still meeting the U.S. safety and effectiveness standard.

One of our priorities is to strengthen the clinical trial enterprise.
We've already reduced the median time to full approval of a clinical
trial by almost 1 year and are poised to meet our goal of reducing
the median time from 442 days to 30 days, and our first cycle ap-
proval times for clinical trials has increased ninefold.

We've recently launched a pathway for breakthrough devices
called the Expedited Access Pathway program. This program pro-
vides manufacturers the opportunity to ship the collection of some
data where we otherwise require premarket to the post-market set-
ting. Post-market data includes information gathered as a part of
routine clinical practice, such as through device registries and elec-
tronic health records. In fact, we are already relying on registry
data to approve expanded device indications.

If our proposal for a national surveillance system for medical de-
vices is fully implemented, we can further reduce premarket data
requirements through greater reliance on post-market data collec-
tion and, just as important, improve patient safety. Last year, we
created a multi-stakeholder planning board which included pa-
tients, practitioners, payers, and industry. The board recently re-
leased their recommendations for implementing the system.

CDRH also believes that patients should have a say in our re-
view decisions. We’ve begun our initiative to utilize patient pref-
erence data in our review of a device’s benefits and risks. Just re-
cently, CDRH used such data in the approval of the first device to
treat obesity since 2007.

Flexibility already built into the existing statutory framework for
medical devices allows us to adapt to emerging technologies. For
example, over the past few years, we decided to no longer oversee
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many lower risk software medical devices we previously regulated.
We recognize that our oversight is best suited for higher risk func-
tions, and by removing our oversight in the low-risk digital area,
we are able to help stimulate the development of health-related
mobile apps.

In response to the emergence of next-generation sequencing plat-
forms, we have leveraged data from curated data bases rather than
require new clinical studies to help bring innovative tests to mar-
ket. We recently proposed a new regulatory model for next-genera-
tion sequencing tests that would routinely rely on evidence gen-
erated by the clinical community rather than on company-spon-
sored clinical studies.

Today, the medical device program is in a better place to protect
and promote public health than when I testified before you in 2011.
But we know we still have more to accomplish.

It is my hope that whatever this committee decides to do—and
we appreciate the opportunity to work with you—it does not im-
pede the strong progress we have made nor lose sight of the tre-
mendous effort and dedication of the medical device program staff
and managers.

Mr. Chairman, I commend the committee’s efforts and I'm
pleased to answer questions the committee has.

[The prepared statement of Dr. Shuren follows:]

PREPARED STATEMENT OF JEFFREY SHUREN, M.D., J.D.

Chairman Alexander, Ranking Member Murray, and members of the committee,
I am Jeffrey Shuren, Director, Center for Devices and Radiological Health (CDRH)
at the Food and Drug Administration (FDA). I am pleased to be here today to dis-
cuss FDA’s work to promote patient access to innovative medical devices while en-
suring appropriate patient protections.

INTRODUCTION

Advances in medical technology are transforming established medical practice and
bringing completely new models of treatment, prevention, and diagnosis to patients
right now. New devices include not only improvements over existing technology—
devices that make less-invasive treatments possible and provide new options to pa-
tients whose condition would have been considered untreatable in the past—but also
technologies that will be keystones in emerging fields, such as precision medicine.
Genetic testing offers the promise of targeting the right treatment to the right pa-
tients, reducing ineffective treatment decisions, and speeding the delivery of thera-
pies that work. Health information technology can empower people with chronic dis-
eases to manage their own health and well-being by putting medical “apps” right
into the hands of patients. FDA has responded to the promises—and challenges—
posed by these devices with flexible, risk-based approaches to its oversight role and
with strong performance in bringing new, safe and effective products to market.

At the same time, FDA needs to ensure it is delivering on its oversight role. This
role requires that FDA facilitate patient access to new medical technology while pro-
viding the oversight to minimize unnecessary risks and ensure devices provide clin-
ical benefit. At one end of the spectrum, unnecessary regulatory burden could drive
innovators to seek more favorable environments, potentially depriving American pa-
tients of timely access to needed therapeutic and diagnostic devices. At the other
end of the spectrum, lax oversight could lead to patient harm from devices that have
not been tested and shown to be safe and effective, and affect the marketplace by
reducing confidence in the health care system that devices will do what they are
intended to do without harming the patients they are intended to benefit. A flexible,
risk-based approach to oversight of medical technology is critical to striking the
right balance.

FDA’s existing framework establishes flexibility that has allowed FDA to develop
innovative approaches to medical device oversight, approaches that reduce unneces-
sary burden without compromising assurances that devices marketed to American
patients are safe and effective. Improvements to FDA’s device program have already
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resulted in decreased review times and timely patient access to important new de-
vices. And while other changes are too new to evaluate, early signs are positive and
point to additional improvements in timely access for U.S. patients to safe and effec-
tive devices.

Glossary of Key Terms

510(k)—An application to FDA for market clearance of Class II devices and a
small number of Class I devices. The manufacturer must demonstrate that the de-
vice is “substantially equivalent” to a legally marketed device. FDA currently re-
views 510(k)s for fewer than 10 Class III devices that were legally marketed before
31976. FDA is in the process of reclassifying or finalizing calls for PMAs for these

evices.

De Novo—A premarket request for FDA to classify a novel device into Class I
or Class II.

IDE—Investigational Device Exemption: An application to conduct studies on
human subjects.

MDUFA—DMedical Device User Fee Act: An agreement between FDA and indus-
try that FDA will take certain actions and attain performance goals in exchange for
industry user fees.

PMA—Premarket Approval Application: The application to FDA for Class III de-
vices. The manufacturer must demonstrate a reasonable assurance of safety and ef-
fectiveness to gain approval of a PMA.

THE U.S. REGULATORY ENVIRONMENT FOR DEVICES: 2010—15

Performance of FDA’s Device Program

In the early part of this decade, many policymakers and FDA stakeholders called
for reform of FDA’s device program, arguing that FDA regulation was driving com-
panies to relocate overseas or market their devices abroad before introducing them
in the United States. To support their arguments, critics pointed to contemporary
surveys of device manufacturers and FDA’s own data showing a decline in the per-
formance of its premarket program from 2000 to 2010. Although FDA raised ques-
tions about the methodology used in some of these studies,! the underlying premise
that industry’s perception of FDA oversight can affect decisions about introducing
new technology in the U.S. marketplace is important. This premise, as well as
FDA’s own awareness of the Agency’s worsening performance numbers, moved FDA
to implement a number of new policies and programmatic changes over the past 5
years to improve its performance and to adapt its oversight to the global market-
place, and to new technologies. Added funding and increased capacity, as the result
of the 2012 reauthorization of MDUFA also helped reverse the direction of the Agen-
cy’s medical device premarket program.2

Today, the performance of FDA’s device program has significantly improved. FDA
is on track to meet all of its MDUFA performance goals related to device review,
and premarket performance measures of FDA’s device program show marked im-
provement since the start of the current decade on several measures related to how
quickly devices come to market in the United States.

FDA is making progress in bringing down total review times for 510(k) submis-
sions, de novo requests, IDEs, and the higher risk PMA applications. While data is
not complete for the years 2013 and 2014 because some applications remain open,
existing data show improvements on several important measures:3

e Time to decision on device submissions has decreased:

e 510(k)s: The vast percentage of device premarket submissions received by
FDA in any given year are 510(k)s. In fiscal year (FY) 2010, it took 116 days
for a total time to decision on a 510(k). By fiscal year 2014, total time had

1These arguments often rely on studies published early in this decade to support these asser-
tions—the methodology of which FDA has questioned. See Letter from Jeanne Ireland, Assistant
Commissioner for Legislation, FDA, to Ranking Member Henry A. Waxman (July 11, 2011)
http:/ | democrats.energycommerce.house.gov / sites | default | files | documents | Waxman-FDA-Con-
cerns-Regarding-Makower-Study-of-Medical-Device-Regulation—2011-7-18.pdf.

2FDA estimates that it has added at least 190 of the planned 240 staff authorized by MDUFA
I11, since the end of fiscal year 2011. These additional staff members have contributed to FDA
achieving the new performance goals under MDUFA III.

3 Appendix A provides additional data showing the current performance of FDA’s device pro-
gram, including data over several years that show the course of improvement over the past 5
years.
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dropped by 10 percent to about 105 days (these figures compare review times
when 75.8 percent of submissions are closed).

e PMAs: Original PMAs generally account for only about 1 percent of all device
applications received by FDA. Average total time to decision in fiscal year
2014 has decreased to 236 days from 320 days at its peak in fiscal year 2009,
or an improvement of 26 percent (these figures compare review times when
41 percent of applications are closed). Once all fiscal year 2014 applications
are closed, we project performance will meet or exceed fiscal year 2012 levels,
which would be at least a 32 percent improvement since 2009.

e IDEs: Median total time to full IDE approval decision has decreased from 442
days in fiscal year 2011 to 101 days in fiscal year 2014, reducing the time
it takes to bring a new medical device to market by nearly a full year. The
number of IDE studies requiring more than two cycles to full approval has
been reduced by 34 percent.

e De novo: The average total time to final decision for de novo requests (510(k)
plus de novo review) submitted after a device was found to be not substan-
tially equivalent through the 510(k) process has been reduced from 992 days
in fiscal year 2010 to 300 days in fiscal year 2014.

e Another measure of the performance of the medical device program is that FDA
is working with industry to ensure that submissions are complete and ready for re-
view. As a result, the percentage of submissions that are cleared and approved has
increased since 2010:

e The percentage of 510(k)s cleared increased from 73 percent to 84 percent.
o The percentage of PMAs approved increased from 59 percent to 86 percent.

e The number of pending submissions at the end of a year has significantly de-
creased since 2010:

e The number of 510(k) submissions has been reduced by 30 percent.
e The number of PMA submissions pending has been reduced by 43 percent.

Our experience also suggests that there is marked improvement in the medical
device industry’s perception of FDA. In 2014, CDRH made providing excellent cus-
tomer service a strategic priority and launched an effort to improve customer service
that included staff training, surveys to assess interactions with customers and
measure customer satisfaction, and, based on feedback from customers, actions to
improve the quality of CDRH actions and services. CDRH’s 2014 results show 83
percent satisfaction. While customers include everyone who interacts with FDA’s
medical device program, CDRH’s results generally appear to track our experience.

FRAMEWORK FOR DEVICE OVERSIGHT

The basic framework under which FDA oversees devices was put in place almost
40 years ago, when Congress enacted the Medical Device Amendments of 1976
(MDA). The MDA established a flexible framework for FDA’s oversight of medical
devices and required that FDA tailor its oversight of devices to the degree of risk
presented. Although the framework established under the MDA recognizes that
medical devices inherently carry risk, the MDA did not mandate that FDA eliminate
risk. Rather, FDA applies only the level of oversight necessary to establish a reason-
able assurance of safety and effectiveness for devices. Under this framework, only
about half of all devices are subject to any premarket review by FDA, and, of the
devices that are subject to premarket review, FDA reviews clinical data for fewer
than 20 percent because there are other, less-burdensome means to determine that
there is a reasonable assurance that a device is safe and effective.*

FDA oversight of devices is tailored to three risk-based classifications:

e Class I, or low-risk devices: FDA does not review any premarket information
for Class I devices, with the exception of a small subset of Class I “reserved” de-
vices. Class I makes up about 50 percent of all medical devices. An example of a
Class I device is an elastic bandage.

e Class II, or moderate-risk devices: FDA generally reviews 510(k) submis-
sions for these devices, which requires a demonstration of substantial equivalence
to a legally marketed device. About 80 percent of all 510(k)s contain only non-clin-
ical data. Examples of Class II devices include glucose test strips and infusion
pumps.

e Class III, or high-risk devices: FDA generally reviews PMAs containing clin-
ical and non-clinical data to determine whether there is a reasonable assurance of

4The 20 percent includes in vitro diagnostics (IVD) devices, which typically contain test re-
sults based on human-derived samples. When IVDs are excluded, the number of submissions
with clinical data drops to fewer than 10 percent.
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safety and effectiveness for these devices. FDA generally reviews about 40 PMAs a
year. Examples of PMA devices include heart valve replacements and diagnostic
tests used to select ovarian cancer patients for a drug regimen.

FDA'’s evidentiary standard for premarket review of devices is valid scientific evi-
dence, a standard established by Congress in 1976 that still sets the benchmark for
evidence to support premarket submissions. This benchmark ensures that the evi-
dence is of sufficient quality that it can be relied on to determine whether or not
a device should be approved or cleared. Although valid scientific evidence includes
randomized-controlled clinical trials, the overwhelming majority of devices come to
market based on non-clinical data, small clinical studies, or both. The valid scientific
evidence standard encompasses many other forms of evidence, such as bench test-
ing, journal articles, observational data, and foreign studies.

In vitro diagnostic (IVD) devices have been regulated by FDA under its risk-based
device framework since the inception of the device program. Diagnostic tests can be
used in the context of acute outbreaks, such as the recent Ebola outbreak, and in
the diagnosis and treatment, including management, of chronic diseases like cancer
and diabetes. Success in combating these diseases depends on diagnostic tests that
can accurately detect them and be used to select and manage treatments. A case
in point is the widespread use of glucose meters and diabetes test strips. These de-
vices can empower people with diabetes to manage their diseases independently, but
only when the devices are accurate. In recent years, test reports of falsely high and
low blood sugar levels have led to multiple recalls of these products over concerns
that false readings could lead to incorrect treatment decisions; in particular, insulin
administered in response to falsely high measures of blood sugar could lead to acute
hypoglycemia, coma, and even death, if left untreated. The American Diabetes Asso-
ciation issued a statement of strong support of FDA oversight of these tests, stating:

The American Diabetes Association strongly endorses [FDA] oversight of test
strip manufacturers[]. The Association applauds the FDA’s requirements that
all test strips meet existing FDA standards for medical devices, since those
standards are designed specifically to require the greatest accuracy in readings
when an error would place a patient’s health and life in danger.5

For IVD devices, a reasonable assurance of safety and effectiveness means that
a test has analytical and clinical validity. “Analytical validity” assesses how well the
test detects or measures certain markers in human specimens. “Clinical validity” as-
sesses whether the marker has clinical significance, such as correlation with disease
or the ability to predict a therapeutic response to a drug. As FDA’s recent announce-
ment—that it intends to exempt carrier screening tests from premarket review—
shows, the level of data FDA requires to show analytical and clinical validity for
IVD devices depends largely on risks from the device.

The central features of FDA’s device program—a risk-based framework that tai-
lors oversight to device risk; a flexible review standard that requires a reasonable
assurance of safety and effectiveness; and an adaptive but scientifically grounded
evidentiary standard of valid scientific evidence—have served the public well. While
there have been multiple amendments to FDA’s original authority, providing new
premarket pathways and enhancing FDA’s post-market oversight, the framework
put in place by the MDA continues to provide the tools to assure safety and effec-
tiveness of therapeutic and diagnostic devices while allowing FDA to adapt its over-
sight to the demands of rapidly evolving medical technology.

ADAPTING FDA’S OVERSIGHT ROLE TO CURRENT CHALLENGES: 2010—15

The new policies and programmatic changes FDA has implemented in the past
5 years respond to the needs of American patients to have timely access to high-
quality, and safe and effective devices, and to challenges created by rapidly evolving
fields of medical innovation. These initiatives have had far-ranging objectives, from
providing FDA review staff with new tools to assess the benefits as well as the risks
of a device to American patients to promoting regulatory certainty and empowering
patients to manage their well-being. Among these initiatives are process improve-
ments and policy changes to its oversight of clinical investigations of devices.

Streamlining Clinical Trials

In 2014, FDA established a Clinical Trials Program to coordinate its oversight of
clinical studies of devices; provide interventions if a review of an application to con-
duct a clinical investigation of a device (Investigational Device Exemption or IDE)
takes more than one cycle; offer more opportunities for interactions with sponsors;
expand training for review staff; and establish new or modified policies in this area.

5 http:/ | professional.diabetes.org | News Display.aspx?CID=93129.
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For example, recognizing that devices that are studied in the United States in the
early stages of clinical assessment are more likely to reach U.S. patients sooner in
pivotal trials and as marketed devices, FDA implemented a pilot program in 2011
to encourage early feasibility studies, or early stage clinical studies, of devices in
the United States. In 2013, FDA issued final guidance on early feasibility studies;®
under this program, FDA may accept a higher degree of uncertainty during the de-
vice development process to facilitate important early clinical evaluation of prom-
ising technologies. As a result, we are beginning to see an increase in companies
submitting IDEs for early feasibility studies in the United States and more approv-
als of such IDEs. In the past 2 years, we have reduced the median time to approval
for early feasibility studies by 70 percent, from 226 days in fiscal year 2013 to 66
days in fiscal year 2015.

Devices that are studied in the United States in the early stages of development
are more likely to reach U.S. patients sooner in pivotal studies and as marketed de-
vices. In the past 15 fiscal years, for those original PMAs whose approval was based
on FDA-approved pivotal clinical studies, 94 percent (283 out of 300) of these ap-
provals were based on a single pivotal clinical study. More recently, in the past 5
years, the number has increased to 98 percent (82 out of 84). Of the 82 FDA-ap-
proved original PMAs whose approval was supported by a single pivotal clinical
study, 32 (39 percent) included studies enrolling subjects outside of the United
States. For IVD devices, where clinical studies are typically conducted in at least
three sites, sponsors generally choose to have one of those sites inside of the United
States to address differences between the United States and other countries in how
medicine is practiced, patient populations, and disease progression.

FDA is facilitating and encouraging the use of innovative clinical trial designs and
statistical methods such as adaptive clinical trials and Bayesian statistics. By incor-
porating existing clinical information about devices into statistical analyses, adapt-
ive clinical trials such as the Bayesian approach can support a marketing applica-
tion for a device based on shorter and smaller clinical trials. In 2010, FDA published
a guidance document on how Bayesian methods can be used to design and analyze
data from medical device clinical trials.” FDA’s efforts to promote the appropriate
use of adaptive trial designs to support premarket device applications date to the
late 1990s8 and in recent years, many devices have come to market based on adapt-
ive trial designs. For the period from 2007 to May 2013, FDA received 250 submis-
sions that were adaptive, most of which were pre-submissions and IDEs. About 30
percent of these used Bayesian methodologies. In addition, there were 17 PMAs and
PMA Supplements that used adaptive clinical trials from 2007 to May 2013, eight
of which used Bayesian methodologies.

These programmatic improvements and policy changes have already yielded re-
sults in significantly reduced time to approval of IDEs and increasing approval
rates. While the full effect of these programmatic improvements on U.S. health care
will not be known for several years, streamlined processes for initiating device stud-
ies in the United States and reductions in the time to approval for U.S. clinical
studies are promising developments in the effort to ensure U.S. patients have timely
access to medical devices of public health importance.

Flexible decisionmaking

In recent years, FDA has also implemented a series of new premarket policies
that build on the risk-based framework established by the MDA. While these poli-
cies are relatively new, and the programmatic effects cannot yet be measured, many
of the policies have affected important review decisions, impacting public health by
speeding access to new safe and effective devices.

Benefit-Risk: FDA’s standard for premarket review of high-risk devices has al-
ways required the Agency to weigh the benefits of a device against its risks. For
the past 3 years, however, FDA has used a more flexible, patient-centric, and trans-
parent benefit-risk framework to evaluate devices. Under this framework, developed

6 Investigational Device Exemptions (IDEs) for Early Feasibility Medical Device Clinical Stud-
ies, Including Certain First in Human (FIH) Studies: Guidance for Industry and FDA Staff (Oc-
tober 1, 2013), available at ht¢tp:/ /www.fda.gov /| downloads | medicaldevices | deviceregulationand
%20guidance | guidancedocuments /ucm279103.pdf.

7Guidance for the Use of Bayesian Statistics in Medical Device Clinical Trials (February 5,
2010), available at http:/ /www.fda.gov/medicaldevices /deviceregulationandguidance /| guidance
documents /ucm071072.htm.

8 Gregory Campbell (2011) Bayesian Statistics in Medical Devices: Innovation Sparked by the
FDA, Journal of Biopharmaceutical Statistics, 21:5, 871-87, DOI: 10.1080/10543406.2011
.589638. This article refers to 16 approved PMAs that relied on Bayesian analysis and one
cleared 510(k); there have been several additional device approvals since 2011, but an exact
number is not available.
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with public feedback, reviewers weigh a number of factors to arrive at a decision
of whether the benefits of a device outweigh its risks, including: the type, mag-
nitude, and duration of a risk or benefit, the probability that a patient will experi-
ence the risk, patient tolerance for risk, availability of alternative treatments, and
the value the patient places on treatment. Under this approach, devices that present
a small but real likelihood of preventing serious disability or death could, with ap-
propriate risk mitigation such as labeling, reach the market despite greater uncer-
tainty about its risks. Also, in appropriate cases, FDA may defer some data other-
wise collected premarket to the post-market setting to promote timely access to the
benefits of devices of public health importance, provided there is still a reasonable
assurance of safety and effectiveness. FDA currently applies this benefit-risk frame-
work to all reviews of high-risk and novel lower-risk devices.?

Patient Preferences Initiative: Increasingly, patients seek to be involved in de-
cisionmaking about their own health. Recognizing the importance of considering pa-
tients’ views in deciding how the probable risks and benefits of medical technology
should be weighed, in 2013 FDA launched the Patient Preferences Initiative. The
initiative seeks to incorporate valid scientific evidence of patient preferences on the
benefit-risk tradeoffs of medical devices into premarket review and other decision-
making by FDA’s device program. For example, a team of FDA scientists published
an article with leading behavioral economists, illustrating how patient preferences
can inform medical device approval decisions.’® The authors successfully tested a
new method for capturing patient sentiment and translated it into a decisionmaking
tool for incorporating patient preferences into clinical trial design for obesity treat-
ments. They were able to estimate the tradeoffs in risks that obese patients are will-
ing to accept in exchange for a certain amount of weight loss, and the minimum
number of pounds they would have to lose to tolerate the risks of a weight-loss de-
vice. FDA used the results of this study to inform the product approval decision.

Use of Patient Preferences to Approve a New Weight- Loss Device

In 2015, FDA approved a new weight-loss device—the Maestro Rechargeable Sys-
tem, a new therapeutic option for certain obese patients. The decision to approve
the device was based in part on the patient preference data, which showed that a
substantial portion of obese patients would accept the risks associated with a sur-
gically implanted device if they lost a sufficient number of pounds. Maestro is the
first FDA-approved obesity device since 2007.

Expedited Access Program: In 2014, FDA proposed a program for expedited pa-
tient access to devices that are of potential significant public health benefit because
they are intended to treat or diagnose patients with life-threatening or irreversibly
debilitating conditions whose medical needs are unmet by current technology—what
some have called “breakthrough devices.” Under this program, FDA would provide
earlier and more interactive engagement with sponsors of such devices, including
the involvement of senior management and a collaboratively developed plan for col-
lecting the scientific and clinical data to support approval—features that, taken to-
gether, should provide patients with earlier access to safe and effective medical de-
vices. The program would target devices with potentially high impact on patient
health because, for example, they fulfill an unmet need by offering an important ad-
vantage over existing devices. To promote earlier patient access, some data collec-
tion for devices marketed under this pathway might be moved from pre- to post-
market, provided there is still a reasonable assurance of safety and effectiveness
concerning the device. FDA issued final guidance!! in April 2015. The Expedited Ac-
cess Pathway program went into effect on April 15, 2015.

REGULATORY SCIENCE: NEW USES OF EVIDENTIARY AND ANALYTICAL TOOLS

FDA has also invested in several new regulatory science programs over the past
several years to reduce the time and cost but not the quality of data development
for devices. These programs promote the development and use of tools, analytical
methods, and data sources in premarket applications to bring safe and effective de-
vices to market faster and at less cost.

9 Factors to Consider When Making Benefit-Risk Determinations in Medical Device Premarket
Approval and De Novo Classifications (March 28, 2012), available at htip://www.fda.gov/
downloads | medicaldevices | deviceregulationandguidance | guidancedocuments [ ucm296379.pdf.

10Marin P. Ho, et al., Incorporating Patient-Preference Evidence into Regulatory Decision-
Making, Surgical Endoscopy DOI 10.1007/s00464-014-4044-2 (2015).

11 hitp:/ Jwww.fda.gov | downloads | MedicalDevices | DeviceRegulationandGuidance | Guidance
Documents | UCM393978.pdf.
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Medical Device Development Tools (MDDTs)

An MDDT is a scientifically validated tool—a clinical outcome assessment (e.g.,
patient-reported or clinician-reported rating scales), a test used to detect or measure
a biomarker, or a non-clinical assessment method or model (e.g., an in vitro, animal,
or computational model) that aids device development and regulatory evaluation. In
August, 2014, FDA announced a pilot program under which anyone can submit sci-
entific information to FDA to “qualify” an MDDT. Once qualified, MDDTs can be
used to support premarket applications. In practice, this can enable sponsors to sup-
port a PMA, de novo request, or a 510(k) using smaller and shorter clinical trials.
The MDDT program builds on FDA’s successes, developing computational models
like the Virtual Family (VF), a set of highly detailed, anatomically correct, computa-
tional whole-body models, designed to mimic humans of both sexes at various stages
of growth.

Regulatory Science—The Virtual Family (VF)

FDA collaborated with researchers and industry to create the VF, a set of four
highly detailed, anatomically correct whole-body models of an adult male, an adult
female, and two children. Currently, the VF models are used for electromagnetic,
thermal, acoustic, and computational fluid dynamics (CFD) simulations—simula-
tions that can supplement or replace data from clinical investigations of devices. At
the end of 2014, the VF was used in more than 120 medical device submissions to
FDA and was cited more than 180 times in peer-reviewed literature. Recently the
Virtual Population 3.0 became available. The VF are available free of charge to re-
searchers for use in device development.

Medical Device Innovation Consortium (MDIC)

In 2012, FDA and LifeScience Alley (a biomedical trade association) co-founded
a new nonprofit partnership—the Medical Device Innovation Consortium—the first
public-private partnership (PPP) whose mission is to advance medical device regu-
latory science. MDIC is a collaboration among Federal agencies, industry, nonprofit
organizations, and patient advocacy organizations, and provides a venue for
leveraging of resources, people, and intellectual capital to find solutions to common
challenges in the precompetitive space. MDIC supports the development of non-clin-
ical device development tools that can reduce the need for or size of clinical studies
to support market approval as well as steps to reduce the time and cost of clinical
trials. MDIC has several active project focus areas, including the following:

o Patient-centered Benefit-Risk: This project focuses on developing scientif-
ically robust ways to measure patient perspectives on the benefits and risks of med-
ical devices, and a framework for incorporating patient perspectives into device de-
velopment and regulatory decisionmaking.

e Clinical Trials Innovation and Reform: MDIC is working with FDA, NIH,
industry, academia, and patient groups to explore ways to improve the efficiency
and cost-effectiveness of medical device clinical trials while maintaining data qual-
ity. The goal is to streamline the clinical trial process and restore the United States
to the country of first choice to conduct clinical research for medical technology inno-
vation. The project aims to innovate and reform the U.S. clinical trial process by
defining and tackling top barriers to efficient design and conduct of medical device
clinical trials.

o Computer Modeling & Simulation: The goal of this project is to reduce the
time and cost of bringing devices to market while improving patient safety by ad-
vancing the science around computer modeling and simulation for medical devices.
These models, when of sufficient quality to be considered “regulatory grade,” can be
used to assess device performance, thus reducing or obviating the need for other
mm(rie ef)ipensive or burdensome types of scientific evidence (such as human clinical
studies).

MDIC’s collaborations focus on advancing regulatory science to propel device de-
velopment through the regulatory process and to market, resulting in smarter regu-
lation and earlier patient access to safe, effective, and high-quality devices.

REAL-WORLD DATA

In September 2012, FDA published a report, “Strengthening Our National System
for Medical Device Postmarket Surveillance,” which proposed a National Medical
Device Surveillance System (MDS) for improving and addressing the limitations of
our current system for monitoring medical device safety and effectiveness. This re-
port recommended establishing a national infrastructure for gathering and ana-
lyzing real-world data, or data collected as part of routine clinical practice and pa-
tient experience. The purpose of such a national system is to identify potential safe-
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ty signals in near real-time; better understand the benefit-risk profiles of medical
devices on the market; and facilitate the clearance and approval of new devices, or
new uses of existing devices.

In the past year, FDA has achieved tremendous progress laying the groundwork
for the MDS. FDA has begun implementing the unique device identification (UDI)
rule for the highest risk devices, including development of a Global UDI Data base
(GUDID) as the repository for information that unambiguously identifies devices
through their distribution and use. By promoting incorporation of UDIs into elec-
tronic health information (such as electronic health records, or EHRs, and device
registries), a vast quantity of untapped real-world data from clinical experience with
devices housed in EHRs and other electronic information sources may become avail-
able for use in understanding the benefit-risk profiles of medical devices. In addi-
tion, FDA continues to build registry capabilities both domestically (such as the Na-
tional Breast Implant Registry) and internationally (such as the International Con-
sortium of Vascular Registries). FDA established a Medical Device Registry Task
Force consisting of key registry stakeholders as part of the Medical Device Epidemi-
ology Network (MDEpiNet) Program, a collaborative program that FDA co-founded
to develop new and more efficient methods to study medical devices and to enhance
FDA’s ability to more fully understand the safety and effectiveness of medical de-
vices after they are marketed. FDA commissioned the Engelberg Center for Health
Care Reform at the Brookings Institution to convene and oversee deliberations of
the Medical Device Postmarket Surveillance System Planning Board. In February
2015, the Planning Board issued a report, “Strengthening Patient Care: Building an
Effective National Medical Device Surveillance System,” outlining recommended
steps toward the development, oversight, and effective use of medical devices, while
supporting improvements in patient safety and health outcomes.

FDA’s work in developing registries has relieved post-market burden by allowing
device sponsors to submit data from registries instead of conducting their own new
post-market studies. FDA is also pursuing strategies to use data from the most ro-
bust registries in the premarket context, and has already relied on registry data to
expand access to transcatheter aortic valve replacement devices.

Use of Real-World Evidence to Expand Use of Minimally Invasive Heart
Valve Replacement

Before 2014, transcatheter aortic valve replacement, a minimally invasive alter-
native to open heart surgery, was indicated only for patients with aortic stenosis
for whom open heart surgery was too risky, who were yet healthy enough to under-
go certain placement procedures. At the same time, clinical experience indicated this
device could offer good outcomes to inoperable patients with no other options. In
2014, FDA expanded approval for the Edwards Sapien® Transcatheter Aortic Valve
Replacement to patients deemed inoperable without requiring controlled clinical
trials of the new use. FDA approved the expanded indication based on registry data
from clinical use of the device.

Adapting to New Technology

FDA’s device program aims to be adaptive in responding to new technologies. Re-
cent policies have focused FDA oversight of health IT on medical devices that
present greater risks, with the goal of permitting access to a range of products while
ensuring the safety and effectiveness of medical devices—a subset of mobile medical
apps that present a greater risk to patients if they do not work as intended—such
as those that provide or assist health care practitioners with treatment and diag-
nosis. FDA’s device program is leading the development of clear, streamlined path-
ways for technologies that are pivotal to the success of precision medicine, such as
companion diagnostics and Next-Generation Sequencing devices. The approach to
oversight in these areas demonstrates the adaptability of the existing regulatory
framework.

e Mobile Medical Applications and Other Health IT: As the number and
functionality of mobile applications, or apps, exploded in recent years, in 2013, FDA
announced a policy under which FDA intended to focus its regulatory oversight on
those mobile medical apps that pose the greatest risk to consumers and exercise en-
forcement discretion for the majority of mobile apps as they pose minimal risk to
consumers. FDA followed this policy with a preliminary health IT report produced
in collaboration with the Office of the National Coordinator and the Federal Com-
munications Commission, as required by the Food and Drug Administration Safety
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and Innovation Act (FDASIA) of 2012;12 this report outlines a series of recommenda-
tions and actions for the public and private sectors to take in this dynamic area of
health IT to avoid duplicative regulation, while promoting innovation and protecting
patient safety. The agencies accepted public comment on this report to inform its
development. Recently, FDA has issued guidance under which FDA clarified that it
intends to exercise enforcement discretion for medical device data systems,!3 a form
of health IT that, while low risk, is widely used in the delivery of health care. With
these actions, FDA helped to make clear the narrow arena of health IT where the
Agency intends to continue its oversight—mamely, the space occupied by the riskiest
forms of medical software—while clearly stating its intention to not focus its over-
sight over a broad range of other medical device software products.

FDA recently proposed a similar policy for all low-risk devices used to promote
health and well-being and to help individuals with chronic disease maintain
wellness. The policy extends to products used to promote physical fitness, mainte-
nance of a healthy weight, relaxation, and similar states of well-being, so long as
the product does not present inherent risks to users. As with FDA’s recent policies
concerning health IT, FDA proposed this policy to provide greater certainty to prod-
uct developers and users that FDA intends to focus its oversight in these emerging
areas of product development on medical devices that present more than low risk.

o Companion Diagnostics: Companion diagnostic tests play an important role
in promptly determining which therapies are safe and effective for a particular pa-
tient and are a key component of precision medicine. FDA has approved 20 com-
panion diagnostic tests, all of them within the PDUFA performance goals for the
corresponding drug or biological product, ensuring the timely marketing authoriza-
tion of both. In 2014, FDA issued guidancel4 describing a clear marketing pathway
for developers of companion diagnostic tests and pharmaceutical manufacturers, re-
ceiving strong support from both pharmaceutical and conventional test manufactur-
ers for providing regulatory clarity in this rapidly advancing area of medicine. Com-
panion diagnostics approved by FDA in recent years include the BRACAnalysis
CDx™ test, a laboratory-developed test that aids in determining which ovarian can-
cer patients are more likely to respond to the drug Lynparza™ (olaparib), based on
certain BRCA variants; the THxID™ BRAF Kit, which detects certain mutations in
melanoma tissue samples to aid in selecting patients for drug therapy with
Tafinlar® (dabrafenib) or Mekinist™ (trametinib); and the therascreen® KRAS
RGQ PCR Kit, a test that screens out colorectal cancer patients with genetic
mutations known to predict a nontherapeutic response to the biological products
Erbitux® (cetuximab) and Vectibix® (panitumumab).

o Next-generation Sequencing: Many newly developed genomic diagnostic tests
rely on next-generation sequencing (NGS), an advanced technology, which is becom-
ing a keystone of precision medicine. NGS tests can rapidly generate an unprece-
dented amount of genetic data for each patient. Most IVD devices are used to detect
a single or a defined number of markers to diagnose a limited set of conditions; in
contrast, a single NGS test can identify thousands or millions of genetic variants
that can be used to diagnose or predict the likelihood of an individual developing
a variety of diseases. FDA has provided marketing authorization for an NGS test
for cystic fibrosis using innovative approaches to establishing the test’s effective-
ness. As part of the President’s Precision Medicine Initiative FDA will develop a
new approach for evaluating Next Generation Sequencing technologies to facilitate
the generation of knowledge about which genetic changes are important to patient
care and foster innovation in genetic sequencing technology, while ensuring that the
tests are accurate and reliable.

Next-generation Sequencing: Cystic Fibrosis (CF)

FDA authorized marketing for the Illumin MiSeqDx Cystic Fibrosis System in
vitro diagnostic test, which detects 139 genetic mutations that are relevant to
whether an individual will develop CF or transmit the CF genetic mutation to his
or her children. FDA worked with the test developer to apply novel approaches to
establishing clinical validity by using publicly available, quality-weighted human

12See FDASIA Health IT Report (April 2014), available at http:/ /www.fda.gov /downloads/
AboutFDA | CentersOffices | OfficeofMedical ProductsandTobacco /| CDRH | CDRHReports | UCM391
521.pdf.

13 Medical Device Data Systems, Medical Image Storage Devices, and Medical Image Commu-
nications Devices: Guidance for Industry and FDA Staff (February 9, 2015), available at htip://
www.fda.gov | downloads | medicaldevices | deviceregulationandguidance | guidancedocuments [ ucm
401996.pdf.

14Tn Vitro Companion Diagnostic Devices: Guidance for Industry and Food and Drug Adminis-
tration Staff (August 6, 2014), available at htip:/ /www.fda.gov /downloads/MedicalDevices |
DeviceRegulationandGuidance | GuidanceDocuments | UCM262327.pdf.
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reference genomes (databases) that were created through collaboration between
FDA and the National Institutes of Standards and Technology (NIST), and analyt-
ical validity by using data showing the test could accurately detect a representative
sample of variants,

FDA recently published a white paper outlining a possible approach to review of
this technology that would greatly reduce burden by leveraging data in existing
high-quality curated genetic data bases as an alternative to conducting new clinical
trials and by reviewing analytical performance for only a subset of variants. FDA
has received positive feedback from thought leaders in this area for identifying ways
to adapt its review practices to this important new technology.15

CONCLUSION

This is a time of remarkable advances in medical device technology, advances that
can extend lives, and minimize suffering for American patients. New technologies
hold out promise for empowering patients in their own health care decisionmaking
and for delivering precision treatments that are truly targeted to individuals. At the
same time, the promise of advances in medical technology will only be realized if
the patients and providers who use them are confident that they are safe and can
do what they are intended to do.

FDA’s device program has evolved alongside changes in medical technology and
in the global marketplace. FDA has implemented several new policies and pro-
grammatic improvements to ensure American patients have timely access to devices
without compromising standards of safety and effectiveness. Devices are coming to
market more quickly, and more devices that go through FDA’s premarket program
are being approved and cleared for marketing. In addition, FDA has made its review
of investigational devices more efficient and expeditious, streamlining the pathway
to conducting clinical investigations in the United States.

The improvements in FDA’s device program have occurred under a long-standing
framework that tailors FDA oversight to a device’s risks and benefits. This frame-
work provides flexibility to adapt to new technology and to consider a variety of dif-
ferent forms of evidence. At the same time, the framework establishes a standard
for devices marketed to American patients: there must be a reasonable assurance
of safety and effectiveness for devices, demonstrated by valid scientific evidence. We
believe this framework serves the public well, allowing FDA to meet the demands
of rapid innovation and a changing global marketplace, while promoting public con-
fidence in high-quality, safe, and effective devices.

Thank you for the opportunity to testify today about the steps FDA is taking to
foster innovation. I am happy to answer questions you may have.

Appendix A. Medical Device Premarket Program Performance
MDUFA III

Performance Goals: Preliminary data for MDUFA performance goals through
September 30, 2014, indicate that FDA is on track to meet all of its performance
goals while maintaining a high workload. In fiscal year 2014, FDA received over
6,000 submissions for PMAs, PMA supplements, 510(k)s, de novos, and HDEs.

The 4th quarter MDUFA III Performance Report presents preliminary perform-
ance for the fiscal year 2013 and fiscal year 2014 MDUFA III submissions. Further
details can be found in the MDUFA III Quarterly Performance Reports available on
FDA’s MDUFA III website. (Table 1)

15 Lander, Eric S., Cutting the Gordian Helix—Regulating Genomic Testing in the Era of Pre-
cision Medicine, NEJM2015, DOI: 10.1056 p. 150.

16 Current Performance presents the percentage of actions that FDA completed within the
review-time goal as of September 30, 2014.

17Review Progress presents the number of submissions that had actions taken in fiscal year
2014, plus submissions pending but overdue as of September 30, 2014, whether or not they met
the MDUFA goal date, out of all MDUFA cohort submissions.
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Table 1.— Fiscal year 2014 MDUFA Il performance for selected submission types,
as of September 30, 2014.

Performance Current ;
16 Review Progress!’
(i pacent] | i pcen] [Percent complete]
PMA, Panel-Track PMA Supplements, and Premarket Reports:
Substantive Interaction 75 95 37 of 45 (82 percent)
Decision with no Advisory Committee input ..........ccccovveenee 80 100 7 of 43 (16 percent)
Decision with Advisory Committee input ........ccccoovereviennne 70 0 of 2
180-Day PMA Supplements:
Substantive Interaction 75 94 127 of 178 (71 percent)
Decision 90 100 78 of 178 (44 percent)
Real-Time PMA Supplements:
Decision 90 99 272 of 333 (82 percent)
510(k) Premarket Notifications:
Substantive Interaction 75 97 2,739 of 3,166 (87 percent)
Decision 93 99 1,811 of 3,133 (58 percent)
CLIA Waivers:
Substantive Interaction 95 100 14 of 14 (100 percent)
Decision for dual submissions ((510(k) and CLIA waiver) 90 0 of 1 (0 percent)
Decision with no Advisory Committee input ... 95 100 8 of 14 (57 percent)
Decision with Advisory Committee input 95 00of 0

PREMARKET NOTIFICATION (510(K)) PROGRAM

Average Time to Decision for 510(k)s: Total time to decision includes the time
spent by FDA reviewing the application as well as the time spent by the submitter
responding to questions from FDA. 510(k) average total time to decision has de-
creased since its peak in fiscal year 2010. (Chart 1) fiscal year 2013 and fiscal year
2014 cohorts are not yet fully closed; as of December 31, 2014, the fiscal year 2013
510(k) cohort was 99.2 percent closed and 2014 cohort was 75.8 percent closed. Com-
parison of receipts cohorts at the same closure!® levels show a 16 percent decrease
in total review time (Chart 2) between fiscal year 2010 and fiscal year 2013 and
a 10 percent decrease in total review time between fiscal year 2010 and fiscal year
2014. (Chart 3) The fiscal year 2013 cohort had the same average total time to deci-
sion as fiscal year 2014 at the 75.8 percent level of closure.

18Use of closure level provides a means for fair “apples to apples” comparisons, as perform-
ance is compared using the same percentage of work completed in a given year.
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**Cohorts still apen; percentage of cohort closed” FY
2009 = 99.9%, FY 20113 = 992%, and FY 2014 =
73.8% average times will increase.

Chart 1. Average time to decision for 510(k) receipt
cohorts as of December 31, 2014, Includes SE and
NSE decisions only; times may not add to total due to
rounding.
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**LY 2014 cohort is not yet 99.2% closed (as of December 31,
2014)

Chart 2. Average time to decision for 510(k). Comparison
of receipt cohorts when 99.2 percent closed. SE and NSE
decisions only; times may not add to total due to rounding.
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Chart 3. Average time to decision for 510(k).
Comparison of receipt cohorts when 75.8 percent closed.
SE and NSE decisions only; times may not add to total due
to rounding.

Organizationally, CDRH medical device premarket review offices are divided into
review divisions, which are comprised of review branches. FDA is also closing the
gap between the premarket review branches with the fastest and slowest review
times. In 2003, the lowest performing branch reached 34 percent of its 510(k)
MDUFA decisions within 90 FDA Days. In fiscal year 2013 and 2014, most branches
were reaching decisions within 90 FDA days 90 percent of the time or better.

Substantially Equivalent (SE) Determinations and Pending Submissions:
Improvements to the 510(k) program have increased the number of submissions de-
termined to be substantially equivalent (SE) since 2011 (decision cohort). The num-
ber of submissions determined to be SE in fiscal year 2014 is 10 percent greater
than in fiscal year 2010. The impact of CDRH improvements is further observed in
the number of pending 510(k) submissions, which has been reduced by 30 percent
from its highest level in fiscal year 2010.

i B St 35 Ecpatent K

e Ctbar

01 e 00i Iped I6OS 306 20T J0OF Ifes 00 20D LD 2019 Jgaas q0dzes
Tiscal Year [Decision Cobort]

**Excludes final decisions made on FY 2013 - FY 2015
receipis that were not accepled for review as of December
31,2014

Chart 4. Percent of 510(k) determined to be
Substantially Equivalent (SE). Percentages may not add
to 100 percent due to rounding. FY 2015 includes only 3
months of data,
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**Excludes FY 2013 - FY 2015 receipts that were not accepled
for review as of end of year.

Chart 5. 510(k) submissions pending at end of the year.
Includes 310(k) submissions under review or on hold. FY
2015 is as of December 31, 2014,

510(k) Refuse to Accept (RTA) Program: Under the RTA Program FDA con-
ducts an early review against specific acceptance criteria to assess whether the sub-
mission meets a minimum threshold of acceptability and should be accepted for sub-
stantive review. The assessment of the completeness of the 510(k) occurs during the
early acceptance review, while the assessment of the quality of the submitted infor-
mation occurs during the substantive review. Since the initiation of the Refuse to
Accept (RTA) program on January 1, 2013, the RTA rate has been decreasing from
58 percent during the second quarter of fiscal year 2013 to 39 percent during the
last quarter of fiscal year 2014. (Chart 6)
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Chart 6. 510(k) Refuse to Accept (RTA) rate for first
and second RTA cycles.

Training and increased FDA and Industry experience regarding the RTA process
have contributed to the decreased rate while improving the quality of 510(k) submis-
sions. FDA is undertaking a process improvement exercise to further reduce the
RTA rate and improve consistency of this program. Overall acceptance rate, when
RTA 1st and 2d cycles are combined, was 84 percent in fiscal year 2013 and 90 per-
cent in fiscal year 2014.
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PREMARKET APPROVAL APPLICATION (PMA) PROGRAM

Average Time to Decision for PMAs: Average time to decision has decreased
since its highest point in fiscal year 2009. (Chart 7) As of December 31, 2014, the
fiscal year 2012 original PMA cohort was 98 percent closed, the fiscal year 2013 co-
hort was 72 percent closed and the fiscal year 2014 cohort was 41 percent closed.
Comparison of receipt cohorts at the same closure levels show a 32 percent decrease
in total review times (Chart 8) between fiscal year 2009 and fiscal year 2012 when
the cohort is 98 percent closed, 3 percent decrease in total review times between
fiscal year 2009 and fiscal year 2013 (Chart 9) when the cohort is 72 percent closed,
and a 26 percent decrease in total review times between fiscal year 2009 and fiscal
year 2014 (Chart 10) when the cohort is 41 percent closed. Examination of the ap-
plications included in these cohorts, detected a correlation between average total
time to decision and panel meetings (see further explanation below).
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**Cohoris are still open, average times will increase.

Chart 7. Average time to MDUFA decision for PMAs, as
of December 31, 2014. Includes original PMAs only; FY
2013-FY 2014 are receipt cohorts including PMAs filed as of
December 31, 2014, prior cohorts are filed cohorts: times may
not add to total due to rounding. Percent of cohort with
MDUFA decision: FY 2011 -~ 98% (42/43); FY 2013 =72%
(21/29); Y 2014 = 41% (11/27).
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**FY 2013 and IFY 2014 cohorts are not yet 98% closed (as
of December 31, 2014).

Chart 8. Average time to MDUFA decision for PMAs.
Comparison of filed cohorts when approximately 98 percent
closed. Includes original PMAs only; times may not add to total
duc to rounding. Proportion of cohort closed (MDUFA decision)
in this comparison: FY 2007 = 34/35; FY 2008 = 29/30; FY
2009 - 31/32; FY 2010 = 42/43; TY 2011 = 42/43; FY 2012 =
2424,
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Chart 9. Average time to MDUFA decision for PMAs.
Comparison of filed cohorts when approximately 72 percent
closed. Includes original PMAs oniy; times may not add to
total due to rounding, Proportion of cohort closed (MDUFA
decision) in this comparison: FY 2007 = 25/35; FY 2008 =
22/30: FY 2009 = 23/32; FY 2010 — 31/43; FY 201] =
31/43: FY 2012 = 17/24; FY 2013 = 21/29. Asof
December 31,2014, FY 2014 cohort not yet 72% closed.
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Chart 10. Average time to MDUFA decision for PMAs.
Comparison of filed cohorts when approximately 41 percent closed.
Includes original PMAs only; times may not add to total due to
rounding. Proportion of cohort closed (MDUFA decision) in this
comparison: FY 2007 = 14/35; FY 2008 = 12/30; FY 2009 = 13/
FY 2010 =18/43; FY 2011 = 18/43: FY 2012 = 10/24: FY 2013 =
12/29; FY 2014 = 11/27: FY 2011 = 98% (42/43); T'Y 2013 = 72%
(21/29), FY 2014 = 41% (11/27)

.

FDA is also closing the gap between the divisions with the fastest and slowest
review times. Performance has decreased significantly, from a difference in total av-
erage days to final decision between the highest and lowest performing divisions of
633 days in fiscal year 2008 to 197 days in fiscal year 2014.

Effect of an Advisory Panel Meeting on Average Total time to Decision: As
part of the review process, FDA may present a PMA to an expert advisory panel
for its recommendations. Medical device advisory committees provide independent,
professional expertise and technical assistance on the development, safety and effec-
tiveness, and regulation of medical devices. PMAs that undergo an advisory panel
review have different performance goals than PMAs that do not go to an advisory
panel because holding an advisory panel meeting adds more time to a review. Exam-
ination of the fiscal year 2013 cohort shows the highest percentage of PMAs under-
going an advisory panel review since 2007, which led to what appears to be an in-
crease in review times. But when “apples-to-apples” comparisons are made, total re-
view times continue to show a decrease.

PMAs that undergo an advisory panel review typically take longer to reach a final
decision, as accounted for in MDUFA III performance goals. Because the average
total time includes both PMAs that go and do not go to an advisory panel meeting,
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the spike in review time for fiscal year 2013 reflects the significantly higher percent-
age of applications with an advisory panel meeting (33 percent). (Chart 11) How-
ever, when comparing reviews times of PMAs with a panel meeting (Chart 12)
across different years and PMAs without panel meetings across different years, we
continued to see improved performance in fiscal year 2013 for both categories of
PMAs. In addition, the percent of PMAs that will undergo advisory panel review in
fiscal year 2014 is considerably less than fiscal year 2013. A decrease in the percent
of PMAs which will go to an advisory panel meeting in fiscal year 2014 along with
other program improvements lead us to expect lower average total review times in
fiscal year 2014.
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Chart 11. Percentage of PMAs with panel review,

as of December 31, 2014, based on PMAs with a
MDUFA decision
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Chart 12. Average time to MDUF A decision for PM As
with Pancl Review, as of December 31, 2014, Includes
original PMAs only; FY [3-FY 14 are receipt cohorts including
PMAs filed as of December 31, 2014, PMAs for prior cohorts
are filed cohorts; times may not add to total due to rounding.
Cohort still open, average times will increase; percent of
cohort with MDUFA decision: FY11 =91% (10/11); FY13 =
T0% (7/10): FY 14 = 67% (2/3)

Approved and Pending PMAs: Improvements to the PMA program have re-
sulted in an increase in the number of applications approved since 2011 (decision
cohort). The number of applications approved in fiscal year 2014 was 27 percent
greater than fiscal year 2010. (Chart 13)
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Chart 13. Percentage of PMAs approved. Based on original
PMAs that were accepted for filing as of December 31, 2014;
percentages may not add to 100 percent due to rounding.

Note that the fiscal year 2015 cohort only includes 3 months of data. The impact
of CDRH improvements is further observed in the number of pending original
PMAs, which has been reduced by 43 percent from its highest level in fiscal year
2010. (Chart 14)
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Chart 14. PMAs pending at the end of the fiscal year.
Includes original PMAs under review or on hold. FY 2015
is as of December, 31, 2014,

DE NOVO PROGRAM

Average Time to De Novo Granting: Improvements to the de novo program
have resulted in a 70 percent reduction in the average total time to decision for
these submissions. Average total time to final de novo decision for devices with post-
NSE de novo requests (includes FDA and Industry days for 510(k) NSE review and
post-NSE de novo review) has been reduced from 992 days in fiscal year 2010 to
300 days in fiscal year 2014. Average total time to decision for direct de novo re-
quests are even lower than for de novo requests using the post-NSE review path-
way. (Chart 15) While time to decision has significantly decreased since fiscal year
2010, the number of de novo requests received has almost doubled (25 de novo re-
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quests in fiscal year 2010 versus 46 and 41 in fiscal year 2013 and 2014, respec-
tively).

BDirect - Deniovs Review
A POStNSE - e Novo Review
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Chart 15. Average total time to final de nove decision for
devices with post-NSE de nove request and devices with
direct de novo request.

INVESTIGATIONAL DEVICE EXEMPTION (IDE) PROGRAM

IDEs Approved within Two Cycles: Improvements to the IDE Program (e.g., es-
tablishing a formal Clinical Trials Program, process improvements, policy changes,
extensive training for CDRH review staff and the device industry, and new guidance
documents) have greatly shortened the time for an IDE to reach approval, so that
a clinical trial can begin. The number of IDE studies that get fully approved within
two cycles has increased significantly. The percentage of fully approved IDE studies
within one cycle has increased ninefold compared to fiscal year 2011 and the per-
centage fully approved within two cycles has increased fourfold compared to fiscal
year 2011. (Chart 16) In fiscal year 2014, 63 percent of IDEs submitted were ap-
proved within 2 cycles.

70% -

| ®Percent of IDE studies fully approved in one cycle

60%

: ® Percent of IDE studies fully approved within two cycies

FY 2011 FY 2013 FY 2014

Chart 16. Percentage of IDE studies fully
approved within one and two cycles.
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Median Days to IDE Full Approval: The median number days to full IDE ap-
proval has decreased from 442 in fiscal year 2011 to only 101 in fiscal year 2014,
reducing the time it takes to bring a new medical device to market by nearly a full
year. (Chart 17)
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Chart 17. Median number of days to full IDE
approval.

Clinical Studies: Devices that are studied in the United States in the early
stages of development are more likely to reach U.S. patients sooner in pivotal stud-
ies and as marketed devices. In the past 5 fiscal years, 82 FDA approved original
PMAs were supported by a single pivotal IDE study. Of those, 32 (39 percent) in-
cluded studies enrolling subjects outside the United States. For in vitro diagnostic
devices (IVD), where clinical studies are typically conducted in at least three sites,
sponsors generally choose to have one of those sites inside the United States to ad-
dress differences between the United States and other countries in how medicine
is practiced, patient populations, and disease progression.

FDA is facilitating and encouraging the use of innovative clinical trial designs and
statistical methods such as adaptive clinical trials and Bayesian statistics. For the
period from 2007 to May 2013, FDA received 250 submissions that were adaptive,
most of which were pre-submissions and IDEs. About 30 percent of these used
Bayesian methodologies. In addition, there were 17 PMAs and PMA Supplements
that used adaptive clinical trials from 2007 to May 2013, eight of which used
Bayesian methodologies.

CUSTOMER SATISFACTION

Industry Customer Service Rating for Premarket Program: Excellent cus-
tomer service means understanding and addressing, as appropriate, stakeholders’
and colleagues’ needs through active listening, problem solving, seeking out the
ideas of others, explaining the rationale for our decisions and requests for informa-
tion, learning from our mistakes, and doing our best. Providing excellent customer
service improves our interactions supports better regulatory outcomes, thereby im-
proving patient health.

By providing excellent customer service, we do not alter our regulatory obliga-
tions. Customer service does not mean letting unsafe or ineffective devices on the
market—rather it involves identifying and meeting our customers’ needs, as appro-
priate, while achieving our mission and vision.

The experience of receiving excellent customer service can encourage device mak-
ers to choose the United States first when bringing their products to market; in
turn, U.S. health care providers gain access to the technologies that they need to
administer quality health care to patients. In June 2014 CDRH began measuring
customer satisfaction and established a goal of 70 percent satisfaction by the end
of 2014. The Center’s performance was 83 percent (95 percent confidence level and
2 percent margin of error). The performance of the premarket program was 86 per-
cent satisfaction (95 percent confidence level and 3 percent margin of error). Among
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its industry stakeholders—industry, industry consultants, and industry trade asso-
ciations—was even higher, 89 percent (95 percent confidence level and 4 percent
margin of error). (Chart 18)

Chart 18.  Premarket program
2014 customer satisfaction rating.
The satisfaction score includes
respondents who indicated they
have interacted with CDRH’s
premarket offices.

The CHAIRMAN. Thank you very much.
Senator Roberts has an important engagement in a few minutes.
I'm going to call on him at this time.

STATEMENT OF SENATOR ROBERTS

Senator ROBERTS. Mr. Chairman, I thank you, and I apologize to
my colleagues. I have several questions I'd like to submit for the
record.

I just want to say that I share Senator Murray’s concern with re-
gard to the fact that with the FDA, as the agency has grown with
large new requirements to publish regulations for food, tobacco,
other things, we have seen additional delays in getting guidances
and regulations necessary for medical product innovation and the
public health finalized and approved. I know they’ll have good an-
swers as to how they are prioritizing their work with these new au-
thorities.

I also want to note that in Kansas, we've seen the medical re-
search and development field expand greatly in recent years, an-
chored by a research hospital and medical school at the University
of Kansas, the home of the ever-fighting and optimistic Jayhawks.
The recent National Cancer Institute designation for KU has cre-
ated nearly $1 billion in economic activity and over 1,800 jobs lo-
cally. I am very confident we will continue to lead in this area.

I thank the chairman for his indulgence and the patience of my
colleagues. Thank you.

The CHAIRMAN. Thank you, Senator Roberts, for your succinct
statement.

We'll now move to 5 minutes of questions for committee mem-
bers, and I'll begin.

Dr. Woodcock, you said something very important about the
mandates from 2007. We know in this committee that—I mean, we
are a feast of well-intentioned good ideas here, and they come from
all directions, from the right and the left. We see that in higher
education, where a number of us have invited the higher education
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community to talk to us about simplifying regulations, and they
came back with 59 specific recommendations.

Our purpose here is to enable you, not to slow you down. We
want to align Federal policies—and that means our laws and our
regulations—with an opportunity for more, not less, safe innova-
tion.

I would invite each of you to form your own internal red team
for red tape, and if you see things that are in the law or in regula-
tion or even that the Office of Management and Budget makes you
do that you think are nonproductive, let us know, because this
train is going to get to the station. We’re working with the House
and the President, and this is an opportunity to clear the clutter
out of the way and to take advantage of a rapidly changing land-
scape.

Now, Dr. Austin, we've heard a lot about the valley of death. I
had some Vanderbilt researchers explaining that to me the other
day. More money obviously would help. You talked about it some.
What else can we do to shorten the period from discovery to medi-
cine cabinet and this middle ground where so many—8 out of 10—
medicines fail for business reasons or for medical reasons? Is there
anything else we should do?

Dr. AUSTIN. Thank you for the question. First, it is important to
say that there—as it will not surprise you to learn—are many,
many more of those valley of death crossing projects that we have
proposed to us than we can possibly fund. The number is currently
96 percent that we cannot fund.

It’s important to realize that—to see change that’s happened
since I was in training 30 years ago, there were tens of opportuni-
ties to intervene in a rapid way for patients with untreatable dis-
eases. Now that’s in the thousands. The opportunities have really
exploded.

The CHAIRMAN. If 8 out of 10 don’t succeed, if that’s anywhere
close to right, are there any other steps you can take to reduce that
number with whatever dollars you have?

Dr. AUSTIN. Yes, and to give you some examples, one beyond the
direct support is that these projects traditionally have been done
in a rather disparate fashion. This requires a team to do this. It
requires people of different expertises, often 8 or 10 different
expertises, and different sectors, so academia, biotech, pharma, VC,
patient groups, regulators, and, traditionally, they've tended to
work in silos.

It is one of the reasons why everything NCATS does is done as
a collaboration. What we find is what our mothers told us, that
many hands make light work, and if you put together a team——

The CHAIRMAN. Collaboration is one answer. Anything else?

Dr. AUSTIN. I can’t let this go by without mentioning the——

The CHAIRMAN. If you can do it in 25 seconds, I would appreciate
it so I can go to another question.

Dr. AUSTIN. The administrative limitations that Dr. Collins has
talked about, the travel, the hiring issues. Those are big issues for
us because of the——

The CHAIRMAN. I have encouraged Dr. Collins literally—I had a
good visit with him last week—to form a red team for red tape and
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give us a list. We know that some of those things are your fault,
and some of them are our fault.

Dr. AUSTIN. Yes.

The CHAIRMAN. Some of them is the Office of Management and
Budget. We can put the spotlight on all of them, and we’ll try to
change the ones that we can that get in the way of your good work.

Dr. Woodcock and Dr. Shuren, I have just a few seconds left. We
hear that in Europe, it’s easier for regulators to take advantage of
outside expertise. As the world changes and so much is going on
in the area in which you work, surely you can’t have enough smart
people inside the system to make all the decisions you need to
know. Are there things we can do to make it easier for you to ap-
propriately involve experts from outside your agencies to help you
deal with these issues?

Dr. SHUREN. Well, in trying to address that, we set up what we
call a network of experts. We are leveraging the networks already
existing in healthcare professional and scientific organizations. I'd
say our biggest holdup is some questions rely on confidential infor-
mation that’s in the possession of the company and it’s theirs to
own. And because we can’t share that information, we can’t lever-
age those experts as well as we could. That is a limitation.

The CHAIRMAN. Thank you very much.

Senator Murray.

Senator MURRAY. I want to start by mentioning two letters that
I sent to the FDA about the serious outbreak in my State linked
to the use of special medical scopes. I acknowledge that after my
first letter, FDA took several actions to help protect patients.

Dr. Shuren, I know your center’s staff is working to provide me
with information about the agency’s full review of this situation, a
review Commissioner Hamburg committed to me in March. I want
to underscore again today how important that review is so that we
can work to prevent outbreaks like that from happening ever
again.

Dr. SHUREN. We take it very seriously, too, and we’ll be getting
back to you shortly. We’re also continuing to look for ways to pro-
vide more information out to the public as we continue to work
with the companies, with the healthcare professionals, with hos-
pitals, with the CDC and others. Next up, just to flag for everyone,
there will be an advisory committee meeting on May 14 and 15 to
discuss many of these important scientific issues.

Senator MURRAY. Very good. Thank you very much for that.

Dr. Woodcock, we’ve heard testimony about the extraordinary
time and expense it takes to develop a new lifesaving drug, from
having an idea to FDA approving a product for patients. We've
heard many ideas about why this is the case and how to improve
things, like better drug development tools like biomarkers.

How do you think we can cut down on the cost and time it takes
to develop new lifesaving products?

Dr. Woobncock. The limitations, as I said in my oral testimony,
are really related primarily to the science. We have been working
for quite some time on improving the infrastructure that is used to
move these products along and to evaluate them. I do think what
NCATS is doing is extremely important, because they’re doing a fo-
cused scientific effort.
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It’s developing new biomarkers, in which we’re engaged with
many consortia on; developing clinical trial networks so that each
clinical trial isn’t set up separately at great expense and time and
then taken down, and 8 out of 10 times, nothing comes of it be-
cause the drug fails. Also streamlining electronically how we collect
data from clinical trials and elsewhere, and we’re making tremen-
dous advances on that and the standards.

Now, what NCATS is doing and other people are working on is
the predictive toxicology, because I believe what Senator Alexander
was referring to in a great sense—this valley of death—relates to
the academic community who have wonderful ideas, but they don’t
have the funding to advance their ideas beyond the laboratory
stage and into people, because you have to do the safety testing.
You can’t just put laboratory chemicals into people. You have to
evaluate them.

We need a more streamlined way, a common way, perhaps, that
these could be evaluated and get into early clinical testing and how
to get the expense down on that, or to fund it in some way, or pro-
vide more funding. As Dr. Austin said, there is very little funding
that can be provided by NCATS to help all these scientists around
the country take their ideas beyond the laboratory stage.

I think there are quite a number of things that can be done, but
I wouldn’t underestimate the difficulty of doing each one of them.
They are scientific problems, and they need collective solutions.

Senator MURRAY. Thank you.

Dr. Shuren, in order for FDA to operate with speed and efficiency
needed to review new products and protect public health, FDA
must be staffed by some of the top scientists in the United States.
Commissioner Hamburg talked to us about the challenges the
agency faces in hiring and retaining qualified personnel to support
your mission. Can you tell us whether you’ve encountered similar
challenges?

Dr. SHUREN. All the time. I have great staff, but we have a very
hard time recruiting and particularly retaining people. It’s because,
for one, I can’t pay a competitive salary to industry. I can’t attract
people or—I train people. We are the training ground for industry.
I train them. They become more marketable, and they leave and
they get salaries of two or more times what they’re getting paid
today.

The other is if you come from industry, a lot of times your retire-
ment is in stock just for that company. I can’t wall them off. They
have to divest that stock, and as a result, I've had great people say,
“I'd come, but I can’t because this is my family’s future.”

We have a high workload. This is something we deal with
through user fees. But, if you combine the high workload with the
less pay, then it is hard to get people, and that’s why I always have
a high staff turnover. As a result, it hurts companies. In the middle
of a review, your lead reviewer or your medical officer leaves, and
I don’t have a deep bench in my center. It’s a small center.

Senator MURRAY. Industry steals your employees but they need
you.

Dr. SHUREN. That’s exactly right, and we’ve got to change that,
because it best serves not just industry, but it ultimately serves pa-
tients, and that’s what this is all about.
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hSelz)ator MURRAY. Dr. Woodcock, I assume you see the same
thing?

Dr. WooDcocK. Absolutely. I mean, our scientists need to go toe
to toe with the best industry scientists, and yet when my people
leave, for either academia or industry, they typically may double
their salaries from what they’re getting at CDER.

Senator MURRAY. Thank you, Mr. Chairman.

The CHAIRMAN. Thank you, Senator Murray.

Senator Scott.

STATEMENT OF SENATOR SCOTT

Senator SCOTT. Thank you, Mr. Chairman.

Thank you to the panel for participating in this hearing, and,
certainly, your task is a daunting task without any question. We
look forward to being as helpful as we can.

Over the last year, I had an opportunity to meet an incredibly
young health advocate from Summerville, SC, a guy named Zion
Thomas, who is often referred to by his nickname, The Mayor. He
is an 11-year-old kid who has more energy and more charisma than
most of us sitting around the table, except for his doctor and Eliza-
beth over there, of course. No offense, of course, to Senator Alex-
ander.

[Laughter.]

The challenge when you start calling names is that you find
yourself in trouble and digging a deep hole with a shovel that you
won’t put down. Anyway, I will tell you that Zion continues to be
one of the strongest advocates for health issues because he, from
the age of 6 months, has been in and out of the hospital because
of the impact of sickle cell on his life and on his family’s, and all
its challenges.

I'm happy to report that South Carolina has done a pretty good
job, and, specifically, the Medical University of South Carolina,
which has opened a sickle cell treatment clinic that has been a
breath of fresh air for Zion and his entire family. Despite the fact
that sickle cell disease impacts close to 100,000 people in the
United States, there is still no cure, and only one drug has been
approved by the FDA to treat the symptoms of the disease.

The problem I see is that I know that companies are working
very hard to find that cure for kids like Zion but, unfortunately,
they continue to hit road blocks along the way. Part of the road
blocks has been the approval process, according to some of the com-
panies, with the FDA.

The main frustration I hear—and not simply from those compa-
nies trying to develop cures for sickle cell, but just companies going
through the approval process—is that the agency can’t quite articu-
late to the drug companies exactly what they are looking for from
the clinical trials process in order to advance the drugs toward
final approval.

Dr. Woodcock, what is the FDA doing now to ensure that compa-
nies understand through communication between the FDA and
those companies what is necessary and what the results should be
along the way in multiple trials?

Dr. Woobncock. We have negotiated under the PDUFA program
something called a special protocol assessment. We have 90 days,
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I think it is, or maybe less, to get back to the company. If they
have a list of questions they’ve submitted to us—Do you agree with
this trial? Will this trial be sufficient to support approval? Do you
agree with these endpoints? Do you agree with these inclusion cri-
teria, et cetera, et cetera?—we get back to them in writing, wheth-
er we agree or not. And if we don’t agree, we negotiate with them
until we get an agreement.

We’ve done over 1,000 of these special protocol assessments. This
is a very valuable tool under the user fee program for the compa-
nies to get predictability about what the FDA would like them to
do in order to get onto the market.

I think as a result of that and our program of meeting with com-
panies during the development process, we have a very high what’s
called first cycle approval rate. In other words, when the companies
submit an application to us, almost 80 percent of the time, we're
able to approve it. If it’s going to be approved, we're able to approve
it, during that cycle, because they know what they're supposed to
send us, and they’re able to fulfill our requirements.

I agree with you, especially for the smaller companies, that they
still feel uncertain and they want that clarity. That process is
available to all.

Senator SCOTT. Thank you.

The CHAIRMAN. Thank you, Senator Scott.

We have Senator Warren, Senator Cassidy, and Senator Bennet.

Senator Warren.

STATEMENT OF SENATOR WARREN

Senator WARREN. Thank you, Mr. Chairman.

This committee is beginning to develop legislation to accelerate
the development of new cures and treatments. To do that effec-
tively, we must start with where medical innovation comes from.
Real innovation comes from NIH. A recent analysis by Harvard re-
searchers found that most of our truly transformative drugs are
based on insights gained through federally funded research.

Another analysis found that two-thirds of the 21 highest impact
drugs approved between 1965 and 1992 stem directly from public
sector research. The private sector commercializes these discov-
eries, but they would never happen in the first place without
strong government support.

Now, the industry knows this. The Biotechnology Industry Orga-
nization testified that, “There is no private sector alternative for
much of the basic research that NIH supports.” John Castellani,
President and CEO of PhRMA, has said that,

“Government-supported basic research is one key to how we
collectively progress in discovering novel compounds for ad-
dressing patients’ unmet medical needs.”

Dr. Austin, do you agree that many of the drugs on the market
today are based on scientific insights gained through NIH or other
publicly funded research?

Dr. AUSTIN. Absolutely. It’s a fact.

Senator WARREN. It’s a fact. Good. We'll go with that.
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Dr. Pettigrew, in addition to providing the basic science used to
develop new drugs, can you describe other ways that we benefit
from NIH-funded research?

Dr. PETTIGREW. Thank you for the question, Senator. I think the
issue here really is impact, as you pointed out. This is a process
that is a continuum. It starts with basic science. The objective of
basic science is to understand the laws of nature, and with that un-
derstanding, we are more informed about how things work and
what goes wrong. That leads to fashioning solutions to these prob-
lems, and then those solutions have to be translated.

The other things that we do at the NIH is to integrate that
knowledge with our ability to invoke the practical solutions and de-
sign them through engineering and the physical sciences along
with the life sciences to fashion such solutions to the kinds of prob-
lems you identified.
hSeOnator WARREN. Dr. Austin, would you like to add anything to
that?

Dr. AUSTIN. A couple of things. The first is that—and I can speak
from both sides of this, because I'm a basic researcher by training,
but I'm also a clinician, and I also spent many years in the phar-
maceutical industry. I've seen all sides of it.

Fundamental science is the seed corn on which all interventions
are based. It is necessary, but almost never sufficient. This is a
very long process of going from—what fundamental science does is
fundamentally to figure out how something works normally, and
when it breaks, why does it break.

Then the issue is how to fix it, and how to fix it actually requires
a quite different skill set in any field, from figuring out why it’s
broken, and translation is really to fix it, and that’s a completely
different field. Sometimes there’s a feeling that the intervention to
improve what’s broken happens kind of naturally, and it’s well
worked out about how to do this, and we know how to do it.

The fact is, as Dr. Woodcock was saying, our understanding of
this process is extremely poor. The science underlying the
translational process is extremely poor, and our operational struc-
tures to do it are extremely poor. So I would say, yes, basic science
is the seed corn of everything, but it requires enormous energy to
get through the next 10 or 15 years to actually have an interven-
tion which improves human health. That’s what we’re working on.

Senator WARREN. Dr. Woodcock, I see you nodding yes. Would
you like to add an amen to that?

Dr. Woobcock. Well, I think Dr. Austin put it extremely well.
It’s very under-appreciated, and I'm sure you all have researchers
coming to you—because I do all the time—saying, “I discovered
this. It should be treating people tomorrow.” All right? Actually,
then, when you think it takes 15 years to get from a discovery to
actually treatment, people really don’t understand what goes in be-
tween there.

There’s an enormous amount of work and effort, and, frankly, at
that stage, at the “I have a discovery” stage, it’s 10,000 compounds
getting down to one that actually gets approved. And that isn’t be-
cause of FDA requirements. That’s because of the scientific process.

Senator WARREN. Let’s just stay focused on that about the sci-
entific process, then, if we're talking about innovation. We have to
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be blunt. Medical research funding in this country is in crisis.
Since 2003, the NIH budget has not even kept pace with inflation.
Its purchasing power is down about 25 percent. To increase med-
ical innovation, the NIH needs more resources. We've got to keep
this pipeline going.

Last week in the New York Times, Newt Gingrich said that when
it comes to breakthroughs that could cure—mnot just treat, but
cure—the most expensive diseases, government is unique. It alone
can bring the necessary resources to bear, and it is ultimately on
the hook for the cost of illness. It is irresponsible and short-sighted,
not prudent, to let financing for basic research dwindle.

I agree. If we want medical innovation in this country, we need
to double down on support for NIH. If we want to improve the
quality of life for Americans and reduce Federal healthcare spend-
ing, we need to double down on NIH spending.

This committee has a chance to make a real difference, Mr.
Chairman, but that chance begins with support for the NITH. Thank
you.

The CHAIRMAN. Thank you, Senator Warren.

Senator Cassidy

STATEMENT OF SENATOR CASSIDY

Senator CAsSIDY. Dr. Woodcock, I asked Dr. Hamburg just before
she left, but I wasn’t really quite sure I could comprehend the an-
swer. The Manhattan Institute did an FDA report card finding
wide variance in performance among the agency’s drug review divi-
sions. For example, median drug approval in the fastest division,
oncology, was two to three times faster than neurology, cardio-
vascular, and renal. Neurology took nearly 600 days to approve a
new drug. Cardiovascular took 400. Oncology and antiviral took
slightly less than 200. These high performers, oncology and
antiviral, actually have a higher workload than the other divisions.

Now, I've learned in life that leadership often plays a role. Given
the problems that you and Dr. Shuren—presumably, those are com-
mon in both. What metrics do we have on these divisions? How do
we explain the difference? How do we minimize it?

Dr. Woobcock. Well, I think that report was highly misleading.
First of all, CDER met all PDUFA goals. They have six timelines
for getting back to companies with a full review, and all those divi-
sions met their timelines. I can tell you, though, if the Nation had
declared a war on neurodegenerative disease at the same time they
declared a war on cancer, we wouldn’t be having this conversation.

Senator CASSIDY. Now, let me ask—and I agree with you. We
need a war on neurodegenerative disease. Believe me. I'm with you.
That said, it does suggest that the workload at the antiviral and
the oncologic divisions is actually higher, and yet they have ap-
proval times that are one-third of those of the others.

Dr. Woobncock. Yes, and they——

Senator CAsSIDY. Then we have had a war on cardiovascular dis-
ease, and that’s one of the divisions that does poorly.

Dr. Woobncock. Well, does poorly. All right. When cardiovascular
disease—we have a large number of treatments available for myo-
cardial infarction. I won’t go into this in great detail, but, we have
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a large number of available therapies. These are comparative trials
that are done. They often involve 25,000 patients or more.

To review that level—and they often have very small incremental
benefits, like 0.1 percent improvement in mortality or stroke or
something like that. That’s quite a different issue than, like, what
Senator Murray was talking about—breast cancer, where that drug
doubled the time that it took for the tumor to start growing again.

These are apple and orange comparisons, I believe. And I will tell
you that I was at the center a decade and a half ago when the on-
cology division was routinely criticized over and over and over
again for not approving cancer drugs fast enough. Now, because of
%dvances in genetics, we actually understand the molecular

asis

Senator CASSIDY. May I interrupt just for a second?

Dr. WooDcocCK. Yes.

Senator CASSIDY. Again, I have limited time. I don’t mean to be
rude. One marker that kind of sorts things out sometimes is your
turnover in each division. Obviously, if there’s more turnover—and
you alluded earlier, you and Dr. Shuren—turnover can play a fac-
tor. Are the turnovers in the divisions constant? Are they all simi-
lar?

Dr. Woobpcock. Well, I would say in the neurology division, due
to the problems that Dr. Shuren was alluding to in hiring and com-
petitiveness of our salaries, we are really down on neurologists.
We're having a desperate time getting enough neurologists, because
the good news is that research in neurodegenerative diseases is ac-
tually picking up. We’ve had some turnover in that division with
retirements of people who have been there a long time, and we can-
not really recruit neurologists. This is a huge issue for us.

Senator CASSIDY. I got you—and not to cut you off.

Dr. Austin, I walked in from another hearing as you were speak-
ing about these consortiums and some of the problems thereof. I'm
really interested about the intellectual property rights as we go for-
ward. I have an article from 2012, “Recalibrating Intellectual Prop-
erty Rights to Enhance Translational Research Collaborations.” It
makes sense to me that if you have a consortium, and you come
up with an invention, someone has to figure out who owns the IP.

Dr. AUSTIN. Yes.

Senator CAsSIDY. That in itself—you’ve got to use somebody
else’s IP, which—I've learned a new term—if it’s a platform, they
can choke off the research if the licensing fee is too high. I'm actu-
ally seeing people in the audience nod their heads. What thoughts
do you have? Do we need to do something legislatively about this
IP? Because I do get a sense that this is a choke point going for-
ward.

Dr. AUSTIN. The good news is—I can tell you from our perspec-
tive—we have never had a project fail because of IP.

Senator CASSIDY. I was told that industry is going to be different
than government. Government tends to make it work better. Indus-
try is going to be the sticky wicket.

Dr. AUSTIN. About half of our projects are with companies, and
we have—probably the reason that we have made this work is that
we view this area that you’re describing as an area of innovation.
Science is not the only area that needs innovation. Novel public-
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private partnership models is also a model of—a way that we inno-
vate.

If we have time, I could tell you about some of the examples that
we've developed and that are

Senator CASSIDY. I'm out of time, so let me ask you this quickly.
Do we need to do something legislatively, or is this something that
you all are going to be able to figure out? Because otherwise,
there’s going to be bipartisan agreement in addressing an IP issue
that’s going to thwart cost-effective relations——

Dr. AUSTIN. This is something that I'd have to consult with my
NIH colleagues and get back to you with.

Senator CASSIDY. Please. If all of you would do that—I mean, you
know better than we. We are willing to help you. I don’t under-
stand IP, but the Chairman is a lawyer, and he tells me he can
handle it.

I yield back. Thank you.

The CHAIRMAN. That’s a very helpful question, and we would ap-
preciate a response on that.

Senator Bennet

STATEMENT OF SENATOR BENNET

Senator BENNET. Thank you, Mr. Chairman, and thank you for
holding this important hearing. I thank all the panelists.

Dr. Woodcock, I was hoping you could touch briefly on what
we’ve learned through the new breakthrough therapy process that’s
been set up at the FDA. I want to thank you for working with us
on that bill. When Peggy Hamburg was here, she testified that 23
of the 55 drugs approved during her time as Commissioner of the
FDA came through the breakthrough therapy process. So some-
thing must be working.

As you know, Senators Burr, Hatch, and I also recently intro-
duced a parallel bill on the device side, and I wonder whether you,
Dr. Shuren, could also comment on the potential for that. What are
the pitfalls? What are the limitations, but also the successes?

Dr. Woodcock.

Dr. Woobcock. Well, this program has been much more active
than we expected. We expected, based on historical trends, that we
would see one or two breakthrough drugs a year. We've designated,
since the program was enacted, 84 drugs. Not all of them are going
to make it, and I think that’s the major pitfall. We don’t want to
raise the hopes of desperate patients, and then only to have that
drug fail.

People have to be clear that when we designate a breakthrough,
it doesn’t mean it’s going to work at the end of the day. However,
we have approved 24 of these, and the track record is very good,
that, usually, that early clinical indication is right.

The interesting thing about breakthrough—and I think the most
important thing—is it has shortened the development time. That’s
really a first time. These other things have focused on FDA review.
For a priority drug, FDA review is 6 months or less. There’s not
much to come and go on there.

We have the 15 years of drug development time, and the break-
through designation—by FDA working very closely with the compa-
nies, we've had companies come up and testify and so forth that
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up to 2 years has been cutoff of that development time. I think it’s
a successful program.

It is, again, stressing, where staff, to Senator Cassidy’s point—
many of them are antivirals and oncology drugs because the
science is advanced due to HIV and the war on cancer. We under-
stand those diseases better and we’re able to actually develop bet-
ter therapies. However, the good news is we've had designations in
psychiatry and we’ve had designations in serious dermatologic con-
ditions and rare diseases of children and so forth, and we can only
hope that those bear fruit as well.

Senator BENNET. What explains—you said you thought maybe
we would have one or two designated, and now we've got 80 des-
ignated and 24 approved. What explains that delta between what
we thought was going to happen and what actually has happened?

Dr. WoobDcockK. I believe there’s been an inflection point in drug
development. You know, everyone was very upset about drug devel-
opment. It was slowing down in the early 2000s and mid-2000s.

Really, what happened is the companies started investing in in-
novation, and it’s the advances in science—what Senator Warren
was talking about—that are paying off in certain fields. We know
enough that we can—Chris was talking about the fixes to the prob-
lems. We know better what to target and how to do that.

For antivirals, for cancer drugs, we can actually get drugs that
are highly effective. Most of the older drugs maybe only work—6
percent improvement or something like that. These breakthroughs
we're seeing—we’re seeing curative therapies in some cases.

Senator BENNET. Dr. Shuren, could you talk a little bit about the
potential in the medical device side and what some of the things
we should be thinking about are as we explore this?

Dr. SHUREN. The potential here is tremendous, and we’re very
excited to have a breakthrough device program at the center. We
started piloting this approach back in 2001 as the Innovation Path-
way. In fact, one of the products that came through had funding
support from NIH, and I think that’s a nice example where, for
government, we might be able to marry up this investment in im-
portant technology and then move it through the regulatory process
in a much more streamlined fashion, with collaboration between
NIH and FDA.

While we just launched that program the other week formally,
based on our experiences, I want to first of all say thank you to
you and Senator Burr and Senator Hatch for the opportunity to
work with you in providing some suggestions in legislation to help
sort (l)f codify and maybe move that program forward more expedi-
tiously.

Senator BENNET. Mr. Chairman, I'm out of time or about out of
time. I just want to make one observation. When I first got here
6 years ago, I used to say that it was nobody’s day job in Wash-
ington to figure out how we are going to keep a thriving bioscience
industry here in the United States.

I think it would only be fair to say we have made a tremendous
amount of progress in the last number of years in part because of
the leadership at the FDA. I'm grateful for it. I think we have a
long way to go, but I think we are certainly moving in the right
direction.
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The CHAIRMAN. Thank you, Senator Bennet.
Senator Isakson.

STATEMENT OF SENATOR ISAKSON

Senator ISAKSON. Thank you, Chairman Alexander.

Dr. Woodcock, I was at the Association of County Commissioners
convention in Georgia last Sunday. That may seem to be irrelevant
to this hearing. Ross King is the association director for the county
commissioners of Georgia. His daughter, Jackie King, died last
year. She died of melanoma. In her 2-year fight against melanoma,
she joined up with me to help promote the Sunscreen Innovation
Act which we passed here about 6 months to a year ago.

My question to you is this. The surgeon general has issued a call
to action on skin cancer. More Americans have skin cancer than
lung cancer, prostate cancer, breast cancer, and the others com-
bined. It costs us $8.1 billion a year.

One of the cancers that comes directly from the sun is melanoma,
which is the deadliest of all cancers. I have had two, which, fortu-
nately, I got in time. It’s a very deadly cancer. It’s what Jackie
King died of.

Why is it that now that we've passed the Sunscreen Innovation
Act, which directed the FDA to look at these ingredients in over-
the-counter drugs that are approved in foreign countries, that are
innovative and helpful in sunscreen—why do you continue to delay
in taking action? Some of those have been pending for 12 years.

Dr. WoobpcocKk. We have taken the actions directed by the Sun-
screen Innovation Act. The way the process is set up for the mono-
graphs for how over-the-counter ingredients are regulated—we
have followed that process. That process calls for data submission
prior to the finalization of the monograph for products. That is the
scheme that is currently in effect.

Senator ISAKSON. If you carried that scheme to its conclusion,
when will we have some results?

Dr. Woobpcock. Well, it would require the manufacturers to sub-
mit the data that we have asked them to submit about the safety
of these additional sunscreens to the FDA, and then we—the mono-
graph process is a regulations process. We have to propose and fi-
nalize regulations for each segment of any monograph, and there
are multiple categories.

There are 88 categories of over-the-counter drugs, I believe, that
we need—to go through this process. Some of them are in final
form. The sunscreen one is not.

Senator ISAKSON. The monograph is not in final form?

Dr. WoobpcoOcCK. Right.

Senator ISAKSON. Is that because you don’t have what you need
from the manufacturers of the ingredients?

Dr. WooDcOCK. In part, and in part it’s because the monograph
process follows a sort of stately progression, and as the science
evolves, the process of proposing and finalizing regulations always
seems to lag behind the scientific changes that occur. We're always
trying to catch up. We started on the monograph for sunscreens in
the 1970s, and we're still working on it.

Senator ISAKSON. Well, it’s been a long time, and it’s time to
bring some of it to a conclusion. I know you can’t answer this off
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the top of your head, but if you would, let me know or let the com-
mittee know what the progress is on the sunscreen ingredients, if
there are any manufacturers who are delinquent in getting you the
information that you need. Please let us know, because I would like
to do everything we can to promote them getting all the informa-
tion in so you can do it in a timely fashion—finish your monograph.

Dr. WooDcocCK. I totally agree, and we will be happy to get back
with you.

In fact, I introduced the regulation that allows these other ingre-
dients to be considered in the monograph process in the late 1990s
so that we could put more ingredients into this process.

Senator ISAKSON. All right. I'm getting ready to show my igno-
rance because my staff is always smarter than I am, and I've just
been handed a note, so I'm going to ask this question. If it’s a
dumb question, my staff got me to ask it.

[Laughter.]

And since it’s my staff, I know it’s not a dumb question. The bill
changed the law and gave sunscreen a separate order process. Is
that correct?

Dr. Woobpcock. That’s correct for the time and extent, to my un-
derstanding, but not for the final process.

Senator ISAKSON. Has that time and extent been expedited?

Dr. Woobncock. To the extent we were able to under the new
law, we’ve obeyed all the provisions.

Senator ISAKSON. Because that’s really what led to the whole
Sunscreen Innovation Act, because one of those time and extent ap-
plications was 12 years old and still did not have action. I'm not
trying to pick on you, but it’s a big important—anybody that’s lost
a child to melanoma or anybody that’s suffered from skin cancer
knows how important it is.

Dr. Woobncock. You are not picking on me, and I share your
frustration about the monograph process. It is not very functional
in today’s world.

Senator ISAKSON. Well, I'll pick on Dr. Shuren for 1 second.

Dr. Shuren, we sent you a letter about a year ago asking about
the draft guidance. Right before the May 10th hearing, you sub-
mitted a partial list of the amount of draft guidance that FDA had
issued. This Friday, we got the rest of that list to the committee,
and I have it before me. It lists whether you're going to withdraw
draft guidance, finalize draft guidance, or reissue draft guidance.

My question is just—and you don’t really need to respond to this
except to respond in writing. Will you let us know when you plan
to take those actions on finalization, revision, or withdrawal? There
are 144 pending draft guidances for the agency right now. We'd
like to know what the timing of those is going to be.

Dr. SHUREN. I know we’ll get back from the agency.

I can say for the device program, we're withdrawing 30 from last
week. The 43 remaining—the 40 we will finalize within the next
18 months, and the majority of those are actually less than 5 years.

The other thing I'll point out is we put in performance goals in
December of last year about finalizing draft guidances, commit-
ments that we will finalize 80 percent within 3 years, 100 percent
by 5 years, or reissue or withdraw. That’s our starting point, and
we hope to make greater progress from there, too.
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Senator ISAKSON. Thank you very much.

Thank you, Mr. Chairman.

The CHAIRMAN. Thank you, Senator Isakson.

Senator Murray, do you have any closing comments or questions?

Senator MURRAY. Well, Mr. Chairman, thank you for this hear-
ing. I thought it was really excellent. I do have a few more ques-
tions. I will submit them for the record to get responses.

I thought this was a great hearing. We've got a lot of work in
front of us, but I think, working in a bipartisan way, we can move
forward, and I appreciate your work on this.

The CHAIRMAN. Thanks, Senator Murray.

Dr. Woodcock, you said the monograph process—you seemed to
suggest the monograph process is outdated. Who requires it? Do we
require it, or do you require it?

Dr. WoobpcocK. The monograph process was a workaround
around the 62 amendments which required efficacy data for all
drugs that would be on the U.S. market. It wasn’t known, but there
were up to 500,000 over-the-counter drugs which apparently came
from about 200 active ingredients.

The CHAIRMAN. Well, let me ask this. If you were the king or the
queen, would you change it?

Dr. WoobpcocK. Yes. I would have a more effective process to fi-
nalize the monographs and also keep them up to date with modern
science, because at the time it was done, it was thought we could
just put a monograph out, and then we’d be done. We’ve learned
things like the toxicity of Tylenol, acetaminophen——

The CHAIRMAN. Would that require a change in the law?

Dr. Wooncock. It would require something.

The CHAIRMAN. Would you please give our staff technical advice
about what that change might look like?

Before I conclude, I see Senator Casey is here. He was here ear-
lier, so let me call on him now, and then we’ll conclude the hearing
after that.

STATEMENT OF SENATOR CASEY

Senator CASEY. Mr. Chairman, thank you. I want to thank you
and the Ranking Member for the hearing. I know I've been in and
out, so I'll be within my time limit for sure.

Dr. Woodcock, I wanted to start with you with a question, but
I first wanted to ask you—I notice you went to Penn State? Are you
a Pennsylvania native?

Dr. Woobpcock. I am.

Senator CASEY. Where are you from?

Dr. WoobpcocK. Hollidaysburg, PA.

Senator CASEY. Blair County.

Dr. WooDCOCK. Absolutely, yes.

Senator CASEY. I just wanted to get that on the record.

Dr. Woobncock. Idyllic childhood.

Senator CASEY. I wanted to ask you, in the context of rare pedi-
atric diseases—I understand that FDA recently awarded the third
and final priority review voucher as authorized under FDASIA. I
wanted to ask you, in particular, regarding this question. What are
the three products that were approved and awarded that priority
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review voucher—or vouchers, I should say, plural. I don’t know if
you have that.

Dr. WoobDcocK. I do have that here somewhere, because I think
that is important. There was one for a tropical disease. There
was—hold on. I'm sorry. We can get back to you on that. Yes, we
did—here they are. Vimizim for Morquio Type A syndrome; another
one called Unituxin for pediatric people with high-risk neuro-
blastoma; and then recently Cholbam, cholic acid for bile acid dis-
orders and peroxisomal disorders.

Those are obviously very rare diseases where there was not very
much satisfactory treatment available. That’s really good news.

Senator CASEY. I appreciate that, and maybe we’ll followup with
some questions about companies that are interested in seeking a
priority review voucher. That would be helpful, and we can submit
these for the record.

I want to thank you for that. I just have a last question, I guess,
for Dr. Austin regarding the so-called tissue chip.

Let me just ask a preliminary question. Is the product safe now
for use in humans?

Dr. AUSTIN. No. That’s an important question. This is a research
project at this point. This project only started 3 years ago. It’s
made much more rapid headway than I anticipated, at least. It is
very much in the testing-validation stage now. We are working
very closely—and have from the beginning—with colleagues from
the FDA about this.

Perhaps within 3, 4, or 5 years, we’ll be at the point where this
might be able to be used for some conditions of qualification. But,
there’s a lot more work to go.

At this point, the most immediate applications—and we’re begin-
ning to see this already—a number of these chips are being used
actually in research applications to be able to understand human
diseases and why they happen and how they might be fixed in a
way that works better and more quickly than animal models. For
regulatory applications, the requirements are simply much more
stringent. We're definitely working in that direction and working
hand-in-glove with the FDA, but we have a ways to go.

Senator CASEY. I'll leave the rest of the time. I want to thank
our witnesses for being here. I also want to, Mr. Chairman, thank
you and the Ranking Member, and I'll refer back to something Sen-
ator Warren said and that a number of us have been saying for a
number of years. We have to get more researchers to NIH for all
the reasons that were cited, and, frankly, we’re years behind in
doing that.

Thank you very much.

The CHAIRMAN. Thank you, Senator Casey, and thanks, Senator
Warren.

Let me thank the witnesses. You have distinguished careers. You
run immensely important centers and, in one case, an institute.
You know the ways of Washington. I mean, if we wanted to talk
about Obamacare or right-to-work laws, we could have a big fight
on this committee.

Senator Murray and I aren’t interested in a big fight on this sub-
ject. We're interested in getting a result, and we’re not here to
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make it harder for you to do your job. We’re here to enable you to
do it better.

We would like to know from you, specifically, what we can do to
make it easier for you to align Federal policies with innovation so
that we can get discoveries and treatments all the way through the
process into the medicine cabinets so they can help Americans. We
know that part of that has to do with funding, and we’ll discuss
that, and we’ll deal with that in the Appropriations Committee and
to some extent here.

There are bound to be other specific things that, with your expe-
rience, you sit there some days and say, “Why do I have to do this
when I could do it better?” For example, if the monograph is out-
dated, and if there’s a way to fix it, we’d like to know how to fix
it.

If it makes a difference at NIH, as Dr. Collins says it does, to
give you a chance to take the funding that we appropriate for 1
year and roll it over to the next year, as we do with some agencies,
then please put that on your list. In other words, we would like to
invite you to give the bipartisan working group that Senator Mur-
ray and I have formed specific suggestions from your agencies
about what we can do to enable you to do your job.

We don’t want to produce a bill that reduces your productivity.
We’'d like to increase it. You know what you’re doing much better
than we know what we’re doing. We'll still be appropriately critical.
Whe’ll have our questions. We're here to enable you, and we invite
that.

The time for receiving that is the next few months, because right
now, we're working on elementary and secondary education. We're
doing pretty well with that. We’re going to move next, as a major
priority, to the Higher Education Act, and in the meantime, we're
getting ready for this. As I said earlier, we’re working on a parallel
track with the House. We're working with President Obama, who
i{s very interested in the precision medicine initiative, as all of you

now.

This is an invitation that I hope you won’t pass up. We thank
you for your service, and we look forward to your further com-
ments.

The hearing record will remain open for 10 days. Members may
submit additional information for the record within that time if
they would like.

Thank you for being here. The next HELP Committee health
hearing will be on May 5th. The committee will stand adjourned.

[Whereupon, at 11:27 a.m., the hearing was adjourned.]
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