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21ST CENTURY CURES: MODERNIZING
CLINICAL TRIALS

WEDNESDAY, JULY 9, 2014

HOUSE OF REPRESENTATIVES,
SUBCOMMITTEE ON HEALTH,
COMMITTEE ON ENERGY AND COMMERCE,
Washington, DC.

The subcommittee met, pursuant to call, at 10:01 a.m., in room
2123, Rayburn House Office Building, Hon. Joseph R. Pitts (chair-
man of the subcommittee) presiding.

Members present: Representatives Pitts, Burgess, Whitfield,
Shimkus, Murphy, Blackburn, Gingrey, McMorris Rodgers, Lance,
Cassidy, Guthrie, Griffith, Bilirakis, Ellmers, Barton, Upton (ex
og_‘lciog, Pallone, Capps, Green, Barrow, Castor, and Waxman (ex
officio).

Staff present: Clay Alspach, Chief Counsel, Health; Gary Andres,
Staff Director; Matt Bravo, Professional Staff Member; Leighton
Brown, Press Assistant; Noelle Clemente, Press Secretary; Paul
Edattel, Professional Staff Member, Health; Sydne Harwick, Legis-
lative Clerk; Robert Horne, Professional Staff Member, Health;
Carly McWilliams, Professional Staff Member, Health; Chris
Sarley, Policy Coordinator, Environment and the Economy; Heidi
Stirrup, Policy Coordinator, Health; John Stone, Counsel, Health;
Ziky Ababiya, Democratic Staff Assistant; Eric Flamm, Democratic
FDA Detailee; Debbie Letter, Democratic Staff Assistant; Karen
Lightfoot, Democratic Communications Director and Senior Policy
Advisor; Rachel Sher, Democratic Senior Counsel; and Matt
Siegler, Democratic Counsel.

Mr. P1TTs. Subcommittee will come to order.

Chair will recognize himself for an opening statement.

OPENING STATEMENT OF HON. JOSEPH R. PITTS, A REP-
RESENTATIVE IN CONGRESS FROM THE COMMONWEALTH
OF PENNSYLVANIA

Part of the work of our 21st Century Cures Initiative is to iden-
tify existing roadblocks to speeding treatments and cures to pa-
tients. One of these barriers is the current clinical trial process.
Among the regulatory and administrative burdens associated with
clinical trials are the expanding cost and size. While it takes on av-
erage approximately 14 years and $2 billion to bring a new drug
to the market, a large portion of that cost is spent in recruiting and
retaining subjects for clinical trials. It is often difficult to identify
potential participants due to a shortage of centralized registries,
low awareness of the opportunity to participate in clinical trials,

o))



2

low patient retention, and lack of engagement among community
doctors and volunteers.

Widespread duplication of effort and cost also occurs because re-
search is fragmented across hundreds of clinical research organiza-
tions, sites, and trials, and information regarding both the suc-
cesses and failures of clinical trials is rarely shared among re-
searchers.

Finally, in many cases, researchers have been slow to utilize
technology such as electronic health records and Web-based plat-
forms in their trials, which is also a barrier to greater collaboration
and information sharing. This expensive and antiquated clinical
trials model is simply not acceptable in the 21st century. We can
and must do better because patients deserve better.

Researchers and physicians are going to have to strengthen the
recruitment and retention of volunteers for their trials, adopt new
technologies, and above all, collaborate to build efficient and effec-
tive clinical trials.

I would like to thank all of our witnesses for being here today.
I look forward to hearing of their ideas.

PREPARED STATEMENT OF HON. JOSEPH R. P1TTS

Part of the work of our 21st Century Cures initiative is to identify existing road-
blocks to speeding treatments and cures to patients. One of these barriers is the
current clinical trial process.

Among the regulatory and administrative burdens associated with clinical trials
are their expanding cost and size.

While it takes, on average, approximately 14 years and $2 billion to bring a new
drug to the market, a large portion of that cost is spent in recruiting and retaining
subjects for clinical trials.

It is often difficult to identify potential participants, due to a shortage of central-
ized registries, low awareness of the opportunity to participate in clinical trials, low
patient retention and lack of engagement among community doctors and volunteers.

Widespread duplication of effort and cost also occurs because research is frag-
mented across hundreds of clinical research organizations, sites, and trials, and in-
formation regarding both the successes and failures of clinical trials is rarely shared
among researchers.

Finally, in many cases, researchers have been slow to utilize technology, such as
electronic health records and web-based platforms in their trials, which is also a
barrier to greater collaboration and information sharing.

This expensive and antiquated clinical trials model is simply not acceptable in the
21st century. We can and must do better because patients deserve better.

Researchers and physicians are going to have to strengthen the recruitment and
retention of volunteers for their trials, adopt new technologies, and, above all, col-
laborate to build efficient and effective clinical trials.

I would like to thank all of our witnesses for being here today, and I look forward
to hearing their ideas.

Mr. PrrTs. I yield the remainder of my time to Dr. Burgess, vice
chairman of the subcommittee.

OPENING STATEMENT OF HON. MICHAEL C. BURGESS, A
REPRESENTATIVE IN CONGRESS FROM THE STATE OF TEXAS

Mr. BURGESS. Thank you, Mr. Chairman, for the time. And
thanks to our panelists for being here this morning. Certainly look
forward to a good and lively discussion.

In many ways, randomized clinical trial, this country has set the
gold standard for clinical trials, the rigorous investigative approach
that we require. It does not mean that you can’t make changes nor
that you should not make changes to keep up with emerging
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science and new techniques in investigational review all the while
keeping a close and careful eye on patient safety. Failure to adapt
could see what was once considered to be the standard of excellence
in regulation quickly look out of place and out of touch with the
field to which it applies.

Evidence A, Exhibit A is personalized medicine and the ability of
the human genome to play a role in that. We are approaching a
time when treatments could be tailored for a person’s specific ge-
netic code. There is no way such a revolutionary approach to treat-
ment could be evaluated in the same way as a single-molecule drug
meant for large populations.

Mr. Chairman, I certainly appreciate the subcommittee asking
the question, how can we build in more flexibility? How can we
stimulate innovation into the trial process so that these cures,
which are just over the horizon, can become the reality of therapies
for our patients?

These changes must ultimately retain the integrity needed to en-
sure that the end product is safe and effective. We cannot be
caught off guard and risk watching innovative therapies suffocate
at the hands of a regulatory system that has not kept up or further
cripple the regulatory system by the approval of products that in-
herently are unsafe.

I welcome the testimony of our witnesses today. I will yield back
to the chairman.

Mr. PrrTs. Chair thanks the gentleman.

Now recognize the ranking member of the subcommittee, Mr.
Pallone, 5 minutes for an opening statement.

OPENING STATEMENT OF HON. FRANK PALLONE, JR., A REP-
RESENTATIVE IN CONGRESS FROM THE STATE OF NEW JER-
SEY

Mr. PALLONE. Thank you, Chairman Pitts. Today we continue
our work on the 21st Century Cures Initiative, and the input from
these hearings is valuable to our discussion. One of the primary
lessons we have learned thus far, and I expect we will continue to
hear today, is that discovering cures and effective treatments is
complicated and difficult. But in the end when medical advances
reach patients, we must ensure that they are safe and effective.
And so I welcome today’s discussion on clinical trials, which is a
foundation of our drug and device regulatory system as well as the
challenges and opportunities there are for modernization of the sys-
tem.

Clinical trials give researchers, drug, and device developers and
doctors a way to translate scientific advances into treatments for
patients. While not every trial is a success, with every trial more
knowledge is gained about drugs and devices that can be used to
aid in the development of a future drug.

I think we would all agree that NIH and FDA are world leaders.
They have proven that they have the ability and authority to inte-
grate the newest science into their policies and approaches. The
NIH-supported Human Genome Project has opened up a world of
potential new drug treatment. The ground-breaking public-private
collaboration of the Lung Cancer Master Protocol, or Lung-MAP,
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which we will hear about from our witnesses today, represents an
innovative approach to clinical testing.

Meanwhile, just last year, three-quarters of the new drugs ap-
proved by FDA were approved in the U.S. before any other country.

But there is nothing wrong with always striving to be better. The
clinical development phase is the longest and most expensive pe-
riod of product development, so it is important that we explore new
tools, standards, and approaches that can be taken to assess the
performance of medical advances.

Throughout this initiative, the question remains how Congress
can advance these goals. The effort is a worthy one. It has been a
great way for members and the public to explore and understand
the complexity of issues that goes into discovery, development, and
delivery of medicine.

But I have to caution my colleagues that when it comes to
science, too much or too little is a hard balancing act especially to
dictate in statute. We can’t be the science experts. The greatest
role Congress can play is ensuring that our Federal agencies have
the flexibility and resources to apply the best regulatory science
available.

On Friday, the subcommittee will hold another and related hear-
ing on the engagement of the patient perspective during the devel-
opment process. And I am glad that FDA will appear before this
subcommittee then to talk about a number of innovative ap-
proaches they are taking in their recent regulation of drugs and de-
vices.

I think that, Mr. Chairman, I think it is an exciting time in
science and there are some amazing stories to be told. But despite
this progress, there is more that can be done. But again, these are
complicated issues that I hope we will continue to examine very
carefully.

I would like to yield my last 2 minutes to Congresswoman Capps.

OPENING STATEMENT OF HON. LOIS CAPPS, A REPRESENTA-
TIVE IN CONGRESS FROM THE STATE OF CALIFORNIA

Mrs. CAPPS. Thank you to my colleague for yielding me time, and
I thank you, Chairman Pitts and Ranking Member Pallone, for
holding this important hearing.

I appreciate that this subcommittee wants to take action on this
issue. It is a large one. Questions: How do we design a more mod-
ern clinical trial? How do we include the right mix of participants
so the data are meaningful? How do we ensure that the data anal-
yses performed actually look at differences on gender and eth-
nicity? How could postmarket surveillance and future passive data
monitoring help inform our current system?

These are just a few of the many critical questions, and I encour-
age the subcommittee to have additional hearings so that we can
truly focus on the many issues under the umbrella of modernizing
clinical trials.

This is an issue very near and dear to me. For almost 10 years,
I have worked to improve clinical trials and especially those involv-
ing women and children. And we have made some progress in re-
cent years, and this has been with the passage of FDASIA and my
own National Pediatric Research Network Act.
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But, as you all know, there is much more work to do. And so I
thank you all for being here. And I look forward to your testimony.
And that is all I have to say on—I could yield back to the ranking
member or just yield to any of my colleagues. I will yield back.

Mr. Prrrs. Chair thanks the gentlelady. Now recognize the chair-
man of full committee, Mr. Upton, 5 minutes for an opening state-
ment.

OPENING STATEMENT OF HON. FRED UPTON, A REPRESENTA-
TIVE IN CONGRESS FROM THE STATE OF MICHIGAN

Mr. UptoN. Thank you, Mr. Chairman. You know, at our first
21st Century Cures roundtable we learned that there are treat-
ments for only about 500 of the more than 7,000 known diseases
that affect our Nation’s patients. We have also heard about the in-
creasing time and expenses involved in bringing new drugs and de-
vices to market, and we learned that the costs and regs sur-
rounding clinical trials are a primary contributor to this delay. This
means that new treatments and cures cost more and they are get-
ting to patients more slowly. That system is simply unsustainable.

So here in the U.S., it is incredibly complicated to navigate the
processes involved in simply getting a trial up and running. Par-
ticularly for small companies. Overall, the size, duration, costs, fail-
ure rates are higher than ever. In some cases, trials are being
moved overseas as a direct result of those challenges. This leaves
patients in the U.S. waiting longer for cures and treatments, and
it also takes those jobs away from folks here at home. Safety is al-
ways the top priority. And I know, I know that we can do better.
We must work together to remove any needless administrative or
operational burdens that do not benefit patients.

In addition, we would like to learn more about recent advances
in technology and data collection that can help modernize our sys-
tem, encourage better participation, and certainly allow for contin-
ued learning about the risks and benefits of new drugs and devices
in the real world.

How can we take what we learn in the development and delivery
phases and translate that back to new, innovative discovery in this
cycle of cures? How can we leverage patient registries in innovative
new protocols, like the Lung-MAP trial, as well as other collabo-
rative efforts into more advances into molecular medicine? Elec-
tronic health records, increased data sharing, and patient-reported
outcomes will undoubtedly play a critical role in this regard. Ulti-
mately, it is going to accelerate and modernize the discovery, devel-
opment, and delivery cycle.

So today’s hearing is yet another opportunity to discuss what can
we do to further our journey on the path to cures.

PREPARED STATEMENT OF HON. FRED UPTON

At our first 21st Century Cures roundtable, we learned that there are treatments
for only 500 of the more than 7,000 known diseases affecting our Nation’s patients.
We have also heard about the increasing time and expense involved in bringing new
drugs and devices to market. We've learned that the costs and regulations sur-
rounding clinical trials are a primary contributor to this delay. This means new
treatments and cures cost more and are getting to patients more slowly. This sys-
tem is simply unsustainable.
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Here in the U.S,, it is incredibly complicated to navigate the processes involved
in simply getting a trial up and running, particularly for small companies. Overall,
the size, duration, costs, and failure rates are higher than ever. In some instances,
trials are being moved overseas as a direct result of these challenges. This leaves
patients in the United States waiting longer for cures and treatments and also takes
good jobs away from folks here at home. Safety is always the top priority, and I
believe we can safely do better; we must work together to remove any needless ad-
ministrative or operational burdens that do not benefit patients.

In addition, we would like to learn more about recent advances in technology and
data collection that can help modernize our system, encourage better participation,
and allow for continued learning about the risks and benefits of new drugs and de-
vices in the real world. How can we take what we learn in the development and
delivery phases and translate that back to new, more innovative discovery in the
cycle of cures? How can we leverage patient registries and innovative new protocols
like the Lung-MAP Trial, as well as other collaborative efforts, into more advances
in molecular medicine?

Electronic health records, increased data sharing, and patient-reported outcomes
will undoubtedly play a critical role in this regard. Ultimately, this will accelerate
and modernize the discovery, development, and delivery cycle.

Today’s hearing is another important opportunity to discuss what can be done to
further our journey on the path to cures.

Mr. UpPTON. And I would yield to Marsha Blackburn.

OPENING STATEMENT OF HON. MARSHA BLACKBURN, A REP-
RESENTATIVE IN CONGRESS FROM THE STATE OF TEN-
NESSEE

Mrs. BLACKBURN. Thank you, Mr. Chairman. And I want to wel-
come all of you. We appreciate that you are here as we look at
modernizing clinical trials.

Federal law requires that medications proposed for human use
be safe and efficacious. That means that our constituents can ex-
pect medicines to do exactly what they are advertised to do and
that any side effects are going to be clear and apparent to these
patients. And the major mechanism by which medicines are found
to be safe and efficacious are the phase III clinical trials, which
test the drugs against placebos and the other known treatments.
We all appreciate that process. And what we want to do is look at
how we are going to be able to modernize this process as we go
through the trials with large groups of people, sometimes thou-
sands, with the intent of finding the side effects that could harm
even a small percentage of individuals.

The large groups also make the statistics work, giving greater as-
surance that the drug does do what it is purported to do. The im-
portance of the phase III trials is reflected in the statutory lan-
guage in the FD&C Act. The FDA generally requires drug compa-
nies to sponsor at least two such clinical trials for a new drug. I
would be interested to hear from you: Do you think that is enough?
Too much? How should that be changed? Also, the phase III trials
are the gold standard for drug approval. They have their limita-
tions. How would you address those limitations? Today we are
going to look at that gold standard and the limitations of the phase
IIT trials. And hear of your base to build upon what we have
learned in order to speed safe and efficacious treatments to pa-
tients.

I thank you for your time, and I yield back to the chairman.

Mr. UpTON. Yield back.

Mr. PrrTs. Chair thanks the gentlelady.
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Now recognize the ranking member of the full committee, Mr.
Waxman, 5 minutes for an opening statement.

OPENING STATEMENT OF HON. HENRY A. WAXMAN, A REP-
RESENTATIVE IN CONGRESS FROM THE STATE OF CALI-
FORNIA

Mr. WAXMAN. Thank you, Mr. Chairman.

The topic of this hearing is an important one. Clinical trials are
the bedrock of modern medical product development. We rely on
clinical trials to demonstrate that our drugs and devices are safe
and effective, and we rely on the willingness of people to volunteer
to participate in these trials. So of course, we want to ensure that
clinical trials are conducted using the most modern tools and tech-
nology that science has to offer.

We also need to ensure that clinical trials are conducted in the
most efficient manner possible. That is why NIH and FDA have
been leaders in working with academia and industry to identify
areas in which the clinical trial process can be improved. These im-
provements could include encouraging the use of centralized insti-
tutional review boards, developing standards for harmonizing the
collection and exchange of data, and maintenance of patient reg-
istries to facilitate the recruitment of patients for clinical trials.
And I look forward to hearing more today about such efforts.

How Congress can help advance these goals is a complicated
question. The 21st Century Cures Initiative is useful because it is
shining a light on some important issues surrounding how drugs
and devices are developed and ultimately delivered to patients.

There are some clear areas where Congress could legislate. We
should ensure that both FDA and NIH have the resources they
need to remain the gold standard in observing clinical trials. But
when it comes to legislating how clinical trials are conducted, we
need to proceed with great caution. Congress should not be in the
business of dictating the kind or level of evidence needed to permit
drugs and devices to go on to the market. That decision is solely
the task of the scientific experts at the Food and Drug Administra-
tion. We should not force FDA to prematurely accept novel tech-
nologies. Our job should be to ensure that FDA has the regulatory
authority needed to make use of the latest scientific advances.

When FDA testifies on Friday, the agency can tell us about how
it is applying novel approaches to clinical trials in their regulation
of drugs and devices. I would also like to know whether the agency
believes it has the authority necessary to adopt new approaches
and whether other new statutory powers are necessary. In this
area, we need to be careful not to try to fix things that are not bro-
ken. That could harm a system that is already working. We should
create policies that foster scientific advances. But we should not
enact regulatory policies based on how far we wish scientific devel-
opment has progressed.

I thank you, Mr. Chairman. And I am willing to yield my time
to anyone who might want it. Otherwise, I yield it back.

Mr. PITTs. Chair thanks the gentleman. That concludes the open-
ing oral statements of the members. All members’ written opening
statements will be made a part of the record.
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We have one panel today with seven witnesses. And I will intro-
duce them in the order that they present their testimony.

First, Dr. Robert Meyer, Director, Virginia Center for
Translational and Regulatory Sciences, University of Virginia
School of Medicine; Dr. Aaron Kesselheim, Assistant Professor of
Medicine, Harvard Medical School, Director, Program on Regula-
tion, Therapeutics, and Law Division of Pharmacoepidemiology and
Pharmacoeconomics, Brigham and Women’s Hospital; Mr. Bill Mur-
ray, President and CEO, Medical Device Innovation Consortium;
Dr. Jay Siegel, Chief Biotechnology Officer and Head Scientific
Strategy and Policy, Johnson & Johnson; Dr. Roy Herbst, Chief of
Medical Oncology, Yale Cancer Center; Dr. Sundeep Khosla, Direc-
tor, Center for Clinical and Translational Science, Mayo Clinic; and
Ms. Paula Brown Stafford, President, Clinical Development,
Quintiles.

Thank you for coming. You will each have 5 minutes to summa-
rize your testimony. And your written testimony will be placed in
the record.

Dr. Meyer, we will start with you. You are recognized for 5 min-
utes for an opening statement.

STATEMENTS OF ROBERT J. MEYER, DIRECTOR, VIRGINIA
CENTER FOR TRANSLATIONAL AND REGULATORY
SCIENCES, UNIVERSITY OF VIRGINIA SCHOOL OF MEDICINE;
AARON S. KESSELHEIM, ASSISTANT PROFESSOR OF MEDI-
CINE, HARVARD MEDICAL SCHOOL, AND DIRECTOR, PRO-
GRAM ON REGULATION, THERAPEUTICS, AND LAW (POR-
TAL), DIVISION OF PHARMACOEPIDEMIOLOGY AND
PHARMACOECONOMICS, BRIGHAM AND WOMEN’S HOSPITAL;
BILL MURRAY, PRESIDENT AND CEO, MEDICAL DEVICE IN-
NOVATION CONSORTIUM; JAY P. SIEGEL, CHIEF BIO-
TECHNOLOGY OFFICER AND HEAD OF SCIENTIFIC STRAT-
EGY AND POLICY, JOHNSON & JOHNSON; ROY S. HERBST,
ENSIGN PROFESSOR OF MEDICINE AND CHIEF OF MEDICAL
ONCOLOGY AND ASSOCIATE DIRECTOR FOR
TRANSLATIONAL RESEARCH, YALE CANCER CENTER;
SUNDEEP KHOSLA, DEAN FOR CLINICAL AND
TRANSLATIONAL SCIENCE, MAYO CLINIC; AND PAULA
BROWN STAFFORD, PRESIDENT, CLINICAL DEVELOPMENT,
QUINTILES

STATEMENT OF ROBERT J. MEYER

Mr. MEYER. Thank you, Chairman Pitts, Ranking Member
Pallone, and members of the committee.

As stated, I am Dr. Bob Meyer, and I direct the Center for
Translational and Regulatory Sciences at the University of Vir-
ginia. I am, by background, a pulmonary physician, and previously
held senior leadership roles within the Center For Drug Evaluation
and Research at FDA as well as in Merck Research Labs, where
I headed global regulatory strategy, policy, and drug safety, and
was a key participant in their late-staged development committee,
which the committee that was responsible for the oversight of late-
stage development trials within Merck’s portfolio.

While I am now academics, I think I have a very real and tan-
gible experience with regard to clinical trials challenges from both
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a regulatory and industry perspective, and, therefore, I am pleased
to be here today.

Modern clinical development programs are large, complex, and
usually global in scope and in conduct. And are increasingly expen-
sive to conduct.

Compounding this rising cost is the fact that the success rate for
drugs entering into phase III to achieve final regulatory approval
is falling, and the rate is now approximating only 50 percent.

There are myriad of drivers that have contributed to the growth
and larger, longer, and more complex phase III trials, including
regulatory demands. However, I think it is important to focus be-
yond FDA in the considerations on how to address some of these
issues. And let me speak to a few of these. I would say that I am
going to keep this statement short because I believe many of these
points will be more eloquently made by others on the panel.

The first consideration that I would raise is better trial standard-
ization. In phase III programs, there is a large amount of time ex-
pended getting from study concept to the first patient enrolled. And
the sponsors usually recapitulate these efforts for each program as
if each one is a wholly new effort. This then raises two important
points for consideration.

First is the enhanced development of effective, lasting, durable
clinical trial networks. Networks can bring efficiencies such as hav-
ing identified patient populations and qualified and ready clinical
sites that can reduce some of the time and effort spent in study
startups. There are efforts towards clinical trial network develop-
ment 1n certain disease areas, such as the National Cancer Trials
Network. However, this model is not as widespread as it should be
or could be, particularly taking into account the varied areas of
unmet medical needs.

Second concept is the development of master protocols. Such
master protocols could serve as the basis for use by different inves-
tigators or sponsors with minimal modification, save for the details
of the particular test product.

An added benefit of wider use of shared standardized protocols
is this would also enhance the ability to interpret these trials in
cross-study comparisons to assess relative efficacy, safety, or other
attributes considered important to physicians, patients, and payers,
i%ince the patient populations and end points would be highly simi-
ar.

Another consideration is the increasing complexity and design of
modern clinical trials. This trend to increasing complexity is reflec-
tive of the fact that modern trials are designed to address an in-
creasing number of demands from differing regulatory demands
across the globe, differing payer expectations, differing market
claims sought, the use of new exploratory science or end points
within the trials, and interest and input of key opinion leaders who
participate in the design of the trials.

I believe sponsors could benefit from further concerted efforts to
simplify trials by using multidisciplinary groups within the com-
pany and outside the companies tasked to maximize the value of
the trial while minimizing the complexity and cost.

I also believe FDA could aid in this effort in the end of phase II
advice. But to do so they would need to recruit more experienced
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industry personnel with practical clinical trial design in the oper-
ations experience because this kind of expertise is rare within the
agency.

An additional consideration in reducing clinical trial expendi-
tures is moving further away from the paradigm of face-to-face
clinical evaluations as the gold standard for patient evaluation.
There is an increasingly sophisticated ability to assess patient sta-
tus and accrue sophisticated clinical data via new technologies.

So in light of the other expertise on the panel, let me close by
saying these efforts to think about how we can modernize clinical
trials are critically important. However, I think that the evaluation
of safety and efficacy is a critical safeguard to patients within the
U.S. And I think the way that this currently is done within the
U.S. is, in fact, the gold standard not only within the U.S. but
across the globe. And I would urge that the increasing daunting
costs and the challenges of medical clinical trials are addressed in
a way that preserves the assurance that drugs on the market are
safe and effective.

We must seek a way to deploy practice, into practice the efficient
modern clinical trials, incorporate new technologies and science
where appropriate and validated while maintaining the integrity of
the regulatory progress.

Thank you for this opportunity to participate in the hearing.

[The prepared statement of Mr. Meyer follows:]
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Chairman Pitts, Ranking Member Pallone and Members of the Committee. [ am Dr.
Bob Meyer, Director of the Virginia Center for Translational and Regulatory Sciences
at the University of Virginia, School of Medicine, where I also serve as an Associate
Professor of Public Health Sciences. 1 am a pulmonary physician by training who,
previous to my move to Virginia, has held senior leadership positions within the
Center for Drug Evaluation and Research at FDA, as well as at Merck & Co,, Inc. At
Merck Research Labs, I was head of Global Regulatory Strategy, Policy and Drug
Safety and therefore was a key participant in their Late Stage Development
Committee, the committee responsible for oversight of the planning and conduct of
clinical trials in support of Merck’s portfolio of new medicines and vaccines. am
very cognizant of the challenges of clinical trials both from a regulatory and industry
perspective. Therefore, I am pleased to be here today to share my perspective on
the topic of modernizing clinical trials, as this is an important and integral part of
the broader considerations on providing for a robust therapeutic development
ecosystem in the United States, one that both provides for US patients having access
to important new, effective medical advances, as well as a healthy biotechnology

industrial sector that assures employment to a large, sophisticated workforce.

It is well documented that one of the major categories of expenditure in developing
a new therapeutic is the expense of conducting the necessary late-stage (or phase 3)
clinical trials, which are intended to address the regulatory expectations in the US
and beyond. Modern clinical development programs are generally large, complex
and often global in both scope and conduct. As a result, these programs are
increasingly expensive. In fact, the proportion of total clinical development
expenditure that is devoted to phase 3 trials alone is roughly 75-95% of the total
spend, depending on the disease category.! Compounding this is the fact that the
success rate for drugs entering into phase 3 in achieving final approval is falling,
with the rate now approximating 50%. This means that not only is the conduct of
phase 3 trials for a new drug a large investment, but these expenditures are
sometimes for naught. This adds to the phase 3 clinical trials expenditures per
successful drug.

Page | 2
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There are a number of drivers that have contributed to the growth in larger, longer
and more complex phase 3 clinical trials, including regulatory demands. However, I
think it important to not solely focus on this issue as being a consequence of

regulatory requirements, as these drivers are multidimensional.

Let me make an important point first and foremost - some have proposed that one
means of addressing both the costs and failures of phase 3 trials is to shift
regulatory decision making earlier, leaving “confirmatory” efforts to the post-
approval setting. I would caution against this. The fact that many products fail in
phase 3 reflects the realities of science as much as any issue correctable in the
design and conduct of trials. Indeed, since roughly half of phase 3 failures can be
ascribed to failures in proving effectivenesst, this signals a clear cautionary note for
lessening the demands during phase 3. Additionally, these proposals often cite the
desire to use real world data to finally confirm effectiveness. I do not believe that
current observational methods allow for the kind of rigorous assessment of efficacy
that patients and their physicians deserve and payers demand, even given the very
real promise of big data and the systematic research use of electronic health

records.

What then are some of the considerations that I would recommend be taken into

account in the discussion of how to effectively modernize clinical trials?

1. The first considerations relate to opportunities in standardization. In phase
3 programs, there is a large amount of time expended getting from study
concept to first patient enrolled. The effort and time spent by sponsors in all
aspects of study start-up are considerable (time from trial concept to final
protocol, to then identifying study sites capable of rigorously conducting the
research while providing for a sufficient patient-base, and then in the
mechanics of training the study site in the particulars of the study and getting
the requisite Ethics Committee approval). All this is effort occurs prior to

even one patient being enrolled. And sponsors go through this time and

Page| 3
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again, as de novo efforts, for each program. These efforts represent systemic

inefficiencies which in turn raise two important points worthy of

consideration.

a. The first is the enhanced development of effective, durable clinical trials
networks that have the potential to obviate the need for approaching
each new trial as a de novo effort. Networks can have identified patient
populations, clinic sites and ongoing research efforts that would help
reduce time and efforts spent in study start up. There are efforts towards
clinical trials network development in certain disease areas (a good
example is the 2014 initiative from the National Cancer Institute in its
National Cancer Trials Network, undertaken in response to the Institute
of Medicine's call for such a network to reinvigorate innovation in cancer
therapeutics).i However, while there are instances of successes in trials
network development, this model is not as wide spread as it could or
arguably should be, particularly taking into account the varied areas of
unmet medical needs (e.g., pediatric drug development). While one might
regard Contract Research Organizations (or CRQO’s) as perhaps being
tantamount to trial networks given their focus on operational efficiencies,
the competitive nature of the many clients they serve is an impediment to
the CRO’s achieving anything close to the kind of efficiencies possible in
networks. The issue of competition means that the broader development
of clinical trials networks would likely not come from industry or CROs
alone, but would entail Public-Private partnerships, with the appropriate
agencies of the federal government partnering with industry and
academia in a dedicated effort to set them up and maintain and hone
them over time.

b. Asecond concept that is not at all exclusive of the idea of broader trial
networks is that of the development of master protocols. Such master
protocols could serve as the basis for use by different investigators or
sponsors with minimal modification (save for the details of the particular
test product). When faced with important diseases being targeted by

Page | 4
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multiple sponsors simultaneously, ¢ach interested in developing new
therapeutics for those diseases, there could be a significant opportunity
for developing such master protocols. For instance, clinical trials for the
treatments of melanoma - a deadly form of skin cancer ~ are burgeoning
right now. But the trials differ in details of design which leads to
inefficiencies for the sponsors, the sites and in potential patient
recruitment. The benefits of having well-honed standardized protocols to
inform the protocols for trials undertaken within a targeted disease area
(particularly where networks have been developed) could certainly
enhance the efficiencies in the planning and conduct of these trials. Use
of master protocols could also enhance the ability to interpret these trials
in cross-study comparisons to assess relative efficacy, safety or other
attributes considered important to physicians, patients and payers, since
the patient populations and endpoints would be highly similar. As with
networks, however, this again entails broader efforts beyond the
biotechnology industry, as protocol development within a company is

clearly viewed as competitive and proprietary.

2. Asecond consideration when it comes to the cost of phase 3 trials is the
increasing complexity in design of modern clinical trials. For instance, a
recent study out of Tufts showed that the number of endpoints and
procedures in clinical studies has gone up by more than 60% from 2002 to
2012. At the same time, this study showed that a minority of the procedures,
endpoints and related trial costs in phase 3 trials are driven by regulatory
requirements. Non-core elements of these trials were estimated in this study
to total in the range of 4-6 billion dollars of aggregate spend across the
industry.v This trend to increasing complexity is reflective of the fact that
modern trials are designed to address an increasing number of demands
{e.g., differing regulatory demands across regions, differing payer
expectations, addressing marketing claims, new exploratory
science/endpoints, interests/input of key opinion leaders, etc.). While some

Page |5
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of the increase in complexity may be an unavoidable cost of modern drug
development, some of this is self-inflicted and can be addressed by sponsors
through purposeful efforts focused on designing efficient, focused and
feasible trials. While interdisciplinary oversight committees aimed at
achieving simplified, efficient trial designs are being implemented by some
sponsors, | believe this is still not the norm. I further think that such efforts
should be encouraged by FDA during end-of-phase 2 discussions with
sponsors. 1should point out, however, that while FDA has much expertise in
review and regulatory oversight of clinical trials, there are very few people
within the FDA who have had practical experience in clinical trials planning
and operations. Therefore, while it would be advantageous to have FDA take
this on as a part of their mission, very few within the Agency truly
understand in detail the demands and drivers of trial planning and conduct
with the kind of granularity necessary to serve as effective advisors and
advocates for decreasing complexities of clinical trials. In other words, were
FDA to take on this role more actively, they would need to recruit and/or

develop the requisite expertise.

. Athird consideration in reducing clinical trial expenditures is moving further
away from the past paradigm of regarding face-to-face clinical evaluations as
the gold standard of patient evaluation. There is an increasingly
sophisticated ability to assess patient status and to accrue sophisticated
clinical data via new technologies, technologies that integrate accurate
patient-based assessments with the ability to collect and transmit real-time
data. Yet, these technologies have yet to reach full fruition as fundamental
elements of phase 3 trials. There is a tremendous opportunity to
incorporate into modern trial designs an approach that replaces some or in
some instances even all patient visits to investigative sites with the use of “at
home” assessments. For this to be fully implemented, FDA itself will need to
continue to participate in discussions on important issues such as device
approval status, measurement properties (e.g, accuracy and precision), data

Page| 6
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integrity given the real time accrual of data and lack of written source
records, and means to ensure patient privacy. While some elements of
patient-based electronic data generation and capture have become routine,
these technologies and approaches are ripe for broader use and doing so
could lead not only to more efficient trial designs, but arguably more
accurate data. For instance, an increase in the frequency of assessments can
lead to better precision in estimating treatment effects. All of these
enhancements could replace patient evaluation visits and thereby save
clinical expenditures and alleviate patient burden {perhaps then enhancing

recruitment).

Two other considerations that have been much discussed and oft times
debated in this vein include increasing the regulatory acceptance of adaptive
trials, as well as the need for efforts to spur the development of new means

" endpoints (such as new surrogate measures and/or new patient-reported

outcome tools). Let me briefly touch on both.

a. While adaptive designs are increasingly common in drug
development, they have been most commonly implemented in the
design of earlier phase studies, where the scientific “risks” are borne
more by the sponsors than the public and/or regulators. There are
fewer successful examples of effective use in late phase 2 and phase 3.
I believe this reflects the reality that the pluses of adaption (speed,
efficiencies) are traded off with complexities in design, conduct and
interpretation. One especially notable hope for adaptive designs is the
idea of eliminating development “white space” through the use of
what is termed a seamless phase 2-3 trial ~ trials where a successful
phase 2 study transitions automatically into phase 3. While this
sounds attractive, this kind of adaptive trial raises many significant
issues - not the least of which is the loss of the ability to conduct a

true “learn and confirm” development paradigm, which is the very
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heart of cogent drug development. If there is any message in the
rising failure rate of phase 3 trials, I think it is that the increasingly
parallel drug trials paradigm (rather than the serial learn-and-confirm
model)} does not allow for enough careful thought of past results to
properly inform future designs.

b. On the topic of new endpoints, there is little debate about the need for
such - particularly in areas of unmet medical need. For many areas of
unmet need, the uncertainties on regulatory pathway, including the
absence of acceptable endpoints, are substantial impediments to
develop of new therapeutics. Yet developing and validating new
endpoints, such as validated surrogate assessments and/or patient-
reported outcome instruments is complex and too time consuming,.
While developing new surrogate endpoints and patient-reported
outcome instruments to the point of regulatory validation is broadly
supported, an important question is how to best drive this process

" scientifically and practically. While the FDA must be involved in these
efforts, FDA is not best equipped to drive the efforts from either the
perspective of having the resources to do so or the requisite expertise.
While Public-Private partnerships can succeed, a recent experience
with a specific program - the EXACT-PRO initiative’ - demonstrates
how long and arduous this can be {the EXACT-PRO initiative began in
2004 during my FDA tenure but only resulted in the FDA regulatory
guidance declaring it sufficiently validated nearly a decade latervi}. As
with many of these issues, a more concerted, broader effort would be
needed to address this need systemically with a goal towards the
timely development of endpoints in targeted areas with the greatest

need for such.

In closing, let me say that I believe that efforts to modernize clinical trials are
critically important as a part of the broader discussions on how to advancing

innovative therapeutics. | further believe there is much that can be done to

Page | 8



19

achieve better efficiencies in drug development without undermining the
traditional paradigm of requiring “substantial evidence of effectiveness” prior to
regulatory approval. The thorough evaluation of safety and efficacy is critical
safeguard to patients within the US since it assures that new therapies are
convincingly shown to have a favorable risk-benefit profile via well-conducted
randomized controlled trials. I would also add that the current
regulatory/development system, inefficient as it may be, still leads to innovative
drugs being available first to the US market more often than any other market
globally¥i and these FDA approval decisions are regarded as a reference
standard to many regulators across the globe, At the same time, the increasingly
daunting costs faced by sponsors in conducting phase 3 trials and the impact on
the sustainability of therapeutic development is undeniable. Therefore, a
systematic and systemic effort undertaken in collaborations across government,
industry and the public sector is needed, all with the goal to apply best thinking

and practice to the achievement of efficient, medern clinical trials.

Thank you for this opportunity to participate in this hearing.

' Roy, Avik Project FDA Report: Stifling New Cures: The True Cost of Lengthy Clinical Drug Trials. Manhattan
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Mr. PrrTs. Chair thanks the gentleman.
Now recognizes Dr. Kesselheim for 5 minutes for an opening
statement.

STATEMENT OF AARON S. KESSELHEIM

Mr. KESSELHEIM. Thanks very much, Subcommittee Chairman
Pitts, Ranking Member Pallone, and members. I am Aaron
Kesselheim. I am a physician, lawyer, and health policy researcher
at Harvard Medical School. And it is an honor to have the oppor-
tunity to share my thoughts with you about modernizing clinical
trials and helping expedite access to new prescription drugs and
medical devices.

About 50 years ago, Congress decided that new therapeutics
should have their efficacy and safety demonstrated before they
could be widely used by patients. This wasn’t a capricious attempt
by legislators to prevent patients from getting the treatments they
need, but a rational response by public servants to major public
health tragedies caused by the lack of such proof.

When Congress originally gave FDA this power, it did not re-
quire any particular kind of test. All that is statutorily required is
that manufacturers provide substantial evidence that the drug will
have the effect it purports to have, with “substantial evidence”
being defined as adequate and well controlled investigation.

Unfortunately, some manufacturers will not subject their
healthcare products to studies meeting even these minimal criteria
without the FDA standard-setting authority. Take a look at the di-
etary supplement market if you don’t believe me. Indeed, in the
decade after these regulations were put in place, FDA regulators
removed hundreds of drugs that failed to show sufficient evidence
of effectiveness upon clinical study.

To meet these criteria, the FDA prefers randomized trials with
blinded assignment and placebo or active comparator controls. And
so does the world scientific community. It’s worth recalling that a
randomized control trial was once an innovation. The basic require-
ments for conducting these trials became recognized and codified
slowly over the course of the 20th century after decades of debate
and consideration, leading to consensus about their most important
characteristics.

At the same time, subjecting a new product to a formal, random-
ized control trial or testing a hard clinical end point could delay
availability of promising products to some patients in life-threat-
ening circumstances. Fortunately, as currently written, the law
gives the FDA flexibility to accept data short of traditional random-
ized trials to approve therapeutics for important unmet needs or
where randomization may be ethically or practically impossible.

These products may get assigned by the FDA to special fast
track, or accelerated approval pathways, or receive congressionally
authorized designations that signal their special status, like “or-
phan drug” or “breakthrough drug” or “humanitarian device.”

Studies conducted by myself and others show that products with
these designations are often provided with expedited review by the
FDA, many receiving approval based on uncontrolled studies and
small populations.
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Expedited approval pathways and special designations are com-
mon at the FDA. In 2012, 26 of the 39 new drugs approved quali-
fied for at least one such program. And the FDA now approves
about two-thirds of new drugs earlier than its counterparts in Eu-
rope.

When medical products are approved without being subject to
randomized trials testing real clinical endpoints, it puts patients at
increased risk. Medical history is littered with drugs and devices
approved on the basis of unvalidated biomarkers that have their
indications later withdrawn or altered, or cancer drugs, originally
approved on uncontrolled trial later demonstrated in better con-
trolled trials finally conducted a decade later to actually increase
the risk of death.

In 2012, the multi-drug resistant tuberculosis drug, bedaquiline,
was approved on the basis of two short-term trials testing about
200 patients after being granted accelerated approval status, fast
track, orphan drug status, and priority review. In these studies, the
drug was only shown to improve the questionable surrogate end-
point of converting sputum from tuberculosis positive to negative.
But two-and-a-half times as many patients died from tuberculosis
in the bedaquiline group than the control group. Patients with tu-
berculosis want to be cured, they don’t want to die with cleaner
sputum.

How do patients and individual physicians now make sound ben-
efit/risk determinations about this drug or others like it in the ab-
sence of more conclusive scientific data?

The prospect of approving more drugs on the basis of trial de-
signs that diverge from traditional randomized trials also puts
pressure on the timely conduct of confirmatory clinical trials and
postapproval surveillance systems. But studies show that manufac-
turers’ commitments to continue studying their products after ap-
proval may be delayed or incomplete.

Once a drug is FDA approved for a certain indication, convincing
patients to subject themselves to further randomized trials of the
drug for that indication can be challenging because patients can re-
ceive the drug outside the trial. It is no wonder that the FDA gave
the makers of bedaquiline until 2022 to complete confirmatory
trials of that drug’s effectiveness in tuberculosis.

In summary, the prospect that researchers can design new ways
of conducting clinical trials of investigational drugs is exciting. And
I hope that the best of these truncated designs are proven to pro-
vide the same level of confidence as standard randomized con-
trolled trials.

But the FDA already has the flexibility in its laws and regula-
tions to accept innovative study designs short of randomized trials
and validated biomarkers that can accelerate the testing of truly
important new drugs and medical devices.

The fast track process reduced clinical development time of a
new drug from 8.9 to 6.2 years; accelerated approval drugs have an
average of just 4.2 years of development.

And the FDA already exercises its flexibility to a remarkable ex-
tent. If regulators and others in the medical community are still
skeptical about certain biomarkers and clinical trial designs, it is
probably because the science supporting them is still in its infancy;
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in which case, forcing approval of the drugs or devices to which
they are applied would be dangerous and counterproductive for the
very patients we are all trying to help. Thank you.

[The prepared statement of Mr. Kesselheim follows:]
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Summary of major points

« Congress made the decision that new drugs and high risk medicat devices should have
their efficacy and safety demonstrated before they could be widely used by patients as a
rational response to major public health tragedies caused by the lack of such proof.

e The FDA and Congress have initiated numerous flexibilities to allow the FDA to approve
important new drugs on the basis of studies less rigorous than traditional randomized
clinical trials testing validated clinical endpoints. These flexibilities shorten premarket
testing and regulatory review times and are often employed by the FDA.

» Although the FDA was once considered by some to approve drugs too slowly, drug
approvals since 2000 have been quicker in the United States than in Canada or Europe.
From 2001 through 2010, the FDA approved 64% of novel therapeutic agents carlier than
the European Medicines Agency

e When drugs and high risk medical devices are approved without being subject to rigorous
testing, it puts patients at risk. Post-approval study of these drugs is difficult and can be
time-consuming. Post-approval surveillance innovations like registries and the Sentinel

system are promising but still in active development,
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Subcommittee on Health Chairman Pitts, Ranking Member Pallone, and Members of the
Subcommittee:

My name is Aaron Kesselheim. I am an internal medicine physician, lawyer, and health
policy researcher in the Division of Pharmacoepidemiology and Pharmacoeconomics at Brigham
& Women’s Hospital in Boston and an Assistant Professor of Medicine at Harvard Medical
School. I lead the Program On Regulation, Therapeutics, And Law, an interdisciplinary research
core that uses empirical approaches to study intersections between laws and regulations and the
development, utilization, and affordability of therapeutics. It is an honor to have the opportunity
to share my thoughts with you about modernizing clinical trials and helping expedite access to
new prescription drugs and medical devices.

About 50 years ago, Congress made the decision that new drugs should have their
efficacy and safety demonstrated before they could be widely used by patients. Congress
extended this requirement to a small subset of the highest risk medical devices about a decade
later. This wasn’t a capricious attempt by legislators to prevent patients from getting the
treatments they need, but a rational response by public servants to major public health tragedies
caused by the lack of such proof, such as when patients died after taking products with poisonous
constituents (sulfanilamide elixir), gave birth to babies with devastating congenital anomalies
(thalidomide), or used contraceptive devices that caused bacterial sepsis (Dalkon Shield). Ina
letter to Congress at the time, President Kennedy highlighted the importance of rigorous testing
of new drugs, stating that “{O]ver 20 percent of the new drugs listed since 1956 in the

publication New and Non-Official Drugs were found, upon being tested, to be incapable of
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sustaining one or more of their sponsor’s claims regarding their therapeutic effect” (emphasis
added).!

When Congress originally gave FDA the power to require new drugs and high risk
medical devices to be tested before they could be prescribed to patients, it is worth noting that
Congress did not specifically require any particular kind of test. All that is required is that
manufacturers provide “substantial evidence that the drug will have the effect it purports or is
represented to have,” with substantial evidence being defined as “adequate and well-controlled
investigations, including clinical investigations.” In regulations, the FDA has defined “adequate
and well-controlled” as studies having a clear statement of purpose, that permit valid comparison
of an experimental and a control group, employ suitable methods to assign study and control
groups and otherwise minimize bias, using clear, reliable methods to analyze the study results.
These aren’t exactly controversial features of a clinical trial. Unfortunately, without the FDA
authorized as a gatekeeper in this market, manufacturers of most new drugs and medical devices
at the time did not subject their drugs to studies meeting even these minimal criteria, and in the
decade after these regulations were first put in place, FDA regulators removed literally hundreds
of widely used drugs because they failed to show sufficient evidence of effectiveness upon
clinical study.

Generally, the FDA prefers randomized controlled trials, blinded and placebo- or active
comparator-controlled, to meet these basic criteria. It is worth recalling that a randomized trial
was once an innovation. The requirements for an acceptable randomized clinical trial became
recognized and codified slowly over the course of the twentieth century, after decades of debate

and consideration leading to consensus about their most important characteristics.” But the FDA

1620 Tremont Street, Suite 3030, Boston, MA 02120 Tel: +1 (617) 278-0930 Fax: +1 (617) 232-8602
e-mail: akesselheim@partners.org http:/fwww.drugept.org/statt/faculty/faculty_akesselheim.php



27

HARVARD MEDICAL 5CHOOL BRIGHAM AND WOMEN'S HOSPITAL
AaronS.Kessetheim, M.D,, LD, MBH. % ) o Division of Pharmucoepidemiology
¥ » and Pharmacoeconomics

Assistant Professor of Medicine

has also recognized that subjecting a new product to rigorous study before approval could
prevent timely availability of these products to some patients in life-threatening circumstances.
In response, starting informally in the 1970s and spurred on by AIDS activists in the 1980s, the
FDA designed the fast track and accelerated approval programs that explicitly permitted
truncated pre-market study of drugs and devices for patients with serious or life-threatening
conditions. Congress has similarly created special designations for certain drugs and medical
devices—using terms such as priority review, orphan drugs, humanitarian devices, and most
recently breakthrough drugs—to signal their importance to the FDA. Drugs with these
designations are often granted flexibilities in their premarket testing and provided with expedited
review by the FDA, and manyvuhimate!y receive approval based on uncontrolled studies in small
populations rather than randomized trials testing clinical endpoints. As a result, th;ase drugs and
devices naturally spend far less time in pre-market development. Fast track, for example,
reduced the average clinical development time for a new drug from 8.9 to 6.2 years, whereas
drugs benefiting from accelerated approval averaged just 4.2 years. NDA review times have also
decreased dramatically, from more than 30 months in the 1980s to 14.5 months by 1997 and to
9.9 months for applications received in 2011.> We did a study and found that cancer drugs
tagged with the “orphan drug” label were overwhelmingly more likely to be tested in
methodologically weaker assessments as parts of trials that were more likely to be non-
randomized, unblinded, single-arm trials, and/or considered only intermediate surrogate
endpoints such as “disease response” rather than survival.® These days, expedited approval
programs and special designations have become common at the FDA——in 2012, 26 of the 39 new

drugs approved qualified for at least one of these expedited programs. Although the FDA was
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once considered by some to approve drugs too stowly, drug approvals since 2000 have been
quicker in the US than in Canada or Europe. From 2001 through 2010, the FDA approved 64%
of novel therapeutic agents earlier than the European Medicines Agency.S

When drugs and high risk medical devices are approved without being subject to rigorous
testing, it puts patients at risk. More drugs being approved on the basis of uncertain data will
inevitably lead to more drugs being withdrawn from the market after showing safety problems,
or weaker-than-expected effectiveness in widespread clinical use. In our study of approved
orphan and non-orphan cancer drugs, we found that serious adverse drug events were
significantly more likely to occur in orphan drug pivotal trials, as compared with more rigorous
pivotal trials of non-orphan drugs. It also creates a conundrum for patients and physicians.
What are physicians supposed to recommend to their patients if the FDA approves a product
based on a new clinical trial design that has not yet been confirmed to provide valid data or based
on an unvalidated biomarker instead of a real clinical endpoint? Take the case of bedaquiline, a
drug for multidrug-resistant tuberculosis approved in 2012 after being granted accelerated
approval status, fast track, orphan drug status, and priority review on the way to approval based
on two short-term trials testing about 200 patients. In these studies, which were randomized and
placebo-controlled, the drug showed efficacy on the questionable surrogate endpoint of
converting sputum from M. fuberculosis positive to negative. But 2.5 times as many people died
from tuberculosis, and 5 times as many people died overall, in the bedaquiline group than in the
control group.é Patients with tuberculosis want to be cured — they don’t want to die with cleaner
sputum. Should physicians withhold prescribing bedaquiline until greater scientific certainty is

achieved? How do patients and individual physicians make sound risk-benefit determinations
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about this drug in the absence of conventional scientific data? How should physicians weigh the
fact that these new drugs will be phenomenally expensive and many patients’ insurance
companies may require substantial cost-sharing on the part of patients?

The prospect of approving more drugs based on innovative trial designs that diverge from
traditional randomized trials puts greater pressure on the post-approval drug and device
surveillance systems and the conduct of confirmatory clinical trials. Studies show that
manufacturers’ commitments to continue studying drugs after approval may be delayed or
incomplete. In addition, once a drug is FDA approved for a certain indication, convincing
patients to subject themselves to further randomized trials of a drug for that indication can be
chatlenging, because patients can receive the drug directly outside the trial, This will frustrate
the medical community’s ability to gather the very confirmatory evidence that may be desired. It
is perhaps no wonder that the FDA gave the makers of bedaquiline until 2022 to complete
confirmatory clinical trial data on the drug’s effectiveness in tuberculosis. Systematic screening
for safety issues through the Sentinel initiative or medical device registries shows promise, but
these efforts are still relatively novel and researchers like the ones in my Division at Brigham
and Women’s Hospital are still working out the proper methods to make sure the safety
surveitlance can be accomplished in a reliable manner,

In summary, the prospect that researchers may be able to design new ways of conducting
clinical trials of investigational drugs is exciting, and I hope that the best of these truncated
designs are indeed proven to work and provide the same level of confidence as standard
randomized trials. Increasing the efficiency of drug development is an important goal.

However, the FDA already has the flexibility in its laws and regulations to integrate validated
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innovative study designs and validated biomarkers into its review process. Indeed, the FDA
already exercises this flexibility to remarkable extent, providing numerous pathways for
important new drugs treating unmet medical needs to be approved in a timely manner on the
basis of single-arm, uncontrolled, unblinded trials when necessary. If regulators and others in
the medical community are still skeptical about certain biomarkers and clinical trial designs, it’s
probably because the science supporting them is still in its infancy, in which case forcing
approval of the drugs or devices to which they are applied would be dangerous for patients and

problematic for physicians.
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Mr. PrrTs. Chair thanks the gentleman.
Chair now recognizes Mr. Murray, 5 minutes for an opening
statement.

STATEMENT OF BILL MURRAY

Mr. MURRAY. Chairman Pitts, Ranking Member Pallone, and
subcommittee members, thank you for the opportunity to testify.
My name is Bill Murray, and I am president and CEO of the Med-
ical Device Innovation Consortium. During my 25 years in this in-
dustry, I have had the opportunity to lead multibillion-dollar global
businesses as well as two early stage companies. These innovative
businesses were founded on technology developed in the United
States. In recent years, however, these businesses have faced a
more difficult regulatory and reimbursement environment in the
United States which is challenging our country’s position as a glob-
al leader in medical device innovation.

I applaud the committee’s bipartisan leadership in initiating the
21st Century Cures Call to Action and its commitment for finding
solutions to help the U.S. healthcare industry maintain global lead-
ership.

MDIC is a public-private partnership between Government agen-
cies including FDA, CMS, and NIH, non-profits, and industry.
MDIC is focused on the medical device ecosystem. We collaborate
on advancing regulatory science, by which I mean the tools, stand-
ards, and approaches that regulators and innovators use in the de-
velopment and review of medical devices. We believe that improv-
ing regulatory science will offer concrete ways to make patient ac-
cess to new medical technologies faster, safer, and more cost effec-
tive.

Clinical trials are amongst the biggest challenges. The time, com-
plexity, and cost of conducting clinical trials, along with the uncer-
tainty of outcomes, makes them a challenge for both regulators and
innovators. And based on a survey of over 200 medical device tech-
nology companies, it takes an average of 6 V2 years and $36 million
before a new class 3 device even reaches the pivotal study.

We need new approaches if we are to continue fostering innova-
tion. MDIC’s goal is to improve the safety and effectiveness of prod-
ucts being introduced to the market, reduce clinical trial timelines
and costs, and give U.S. patients earlier access to beneficial tech-
nologies.

MDIC’s work includes several high priority initiatives. First,
MDIC is working to improve the design of clinical trials. Medical
device clinical trials are increasingly complicated. MDIC is exam-
ining current trial designs to better understand how much of the
collected data are used and the ways in which clinical trials may
be unnecessarily complex. We are exploring possible alternative
trial designs that still supply high quality data on the safety and
effectiveness of medical devices.

MDIC is also supportive of FDA Center for Devices and Radio-
logical Health, efforts to balance pre- and postmarket data require-
ments. Providing the reasonable threshold for clinical data during
the pre-market process while continuing to collect data in the
postmarket setting is a win for patients and innovators.
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Second, MDIC is investigating ways to reduce the barriers to
conducting early feasibility studies in the United States. These first
in human studies are a critical step in the approval process of
many new medical devices. But increasingly, they are performed
outside the United States. The reasons for this include economic in-
centives offered by other countries for companies to invest abroad,
but they also include concerns the regulatory approval process is
slower, less predictable, and less flexible than the United States.
As a result, U.S. patients often have to wait longer for access to
new medical devices.

CDRH recognizes this issue and has taken initial steps to ad-
dress it through a new policy in 2012. MDIC is building on that
work by exploring new methods and tools that support early feasi-
bility studies, such as incorporating validated computational mod-
eling and simulation data into the assessment process. We feel
strongly that American patients should be the first to benefit from
cutting-edge American technologies.

Third, MDIC is conducting research to better understand the
data on patient preferences about the benefits and risks of medical
devices. Supported by funding from FDA, MDIC is developing a
catalog of scientifically valid ways to measure patient perspectives,
and we are developing a framework that can support the use of the
data in the regulatory process.

Fourth, MDIC is convening experts to help the medical device in-
dustry harness the power of computational modeling and simula-
tion. Currently, medical devices lag behind such fields as aerospace
and automotive in the use of modeling and simulation tools. The
development and use of regulatory-grade tools has the potential to
revolutionize the field, enabling developers to generate more
ground-breaking ideas, test them with greater confidence, and
bring them to patients more safely and quickly, while reducing the
costs of clinical trials. Moreover, modeling and simulation may soon
play a larger role in the treatment planning and the realization of
personalized medicine in the clinic.

MDIC is making progress on these important initiatives, but
more needs to be done. We encourage Congress to support efforts
to strengthen regulatory science and facilitate public-private part-
nership collaborations to improve the innovation environment in
the United States.

Thank you again for the opportunity to testify about MDIC’s col-
laborative efforts to support medical device innovation that will
benefit patients. I will be happy to answer any questions.

[The prepared statement of Mr. Murray follows:]
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Introduction

Chairman Pitts, Ranking Member Pallone, and Subcommittee Members: Thank
you for the opportunity to testify before you this morning. My name is Bill Murray, and |
am President & CEO of the Medical Device Innovation Consortium. During my 25 years
in this industry, | have had the opportunity to lead multibillion-dollar global businesses at
Medtronic and Applied Biosystems, as well as two venture capital-backed early-stage
companies, ReShape Medical and Envoy Medical. I have also served on the boards of
several other companies, While I have been fortunate to learn from a great diversity of
experiences through these leadership opportunities, one core aspect has been consistent:
All of these innovative businesses were founded on technology developed in the United
States. In recent years, however, all of these businesses have faced a more difficult
regulatory and reimbursement environment in the U.S., which is challenging our
country’s position as a global leader in medical device innovation. 1 applaud the
Committee’s bipartisan leadership in initiating the 21* Century Cures Call to Action, and
its commitment to finding solutions that will ensure that the U.S. healthcare industry is
best equipped to maintain global leadership and empowered to deliver the next generation

of medical products that will help U.S. patients and the overall healthcare system.



35

Background on the Medical Device Innovation Consortium

MDIC is a public-private partnership between government agencies, including the
NIH, CMS, and FDA,; patient advocacy and other nonprofit groups; and industry. MDIC
is the only such partnership focused exclusively on the medical device ecosystem. Our
mission is to collaborate on advancing “regulatory science,” by which I mean the tools,
standards, and approaches that regulators and innovators use in the development,
assessment, and review of medical devices. MDIC represents a new, collaborative
approach to improving the methods used to regulate new medical device innovations.
We believe that our focus on improving regulatory science will offer concrete ways to

make patient access to new technologies faster, safer, and more cost-effective.

Medical devices play a unique role in healthcare. While medical devices are a
small percentage of healthcare spending, they touch many different aspects of patient
care. They range from surgical instruments and implantable devices to high-tech
molecular diagnostic systems and imaging equipment. Today, the category of medical
devices also includes emerging digital technologies and sensors that enable telemedicine
and remote healthcare. The pace of new innovations far exceeds all historical precedent.
Medical devices not only restore health and extend life by treating many of the most
challenging chronic and life-threatening diseases; they also enable new cost-effective
ways to deliver healthcare to patients, creating opportunities for improved care at lower

cost.
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MDIC was formed in late 2012 out of a shared desire on the part of manufacturers
and the FDA to address ecosystem-wide challenges facing the U.S. medical device
community. Through the vision and leadership of industry leaders and Jeffrey Shuren,
director of the FDA’s Center for Devices and Radiological Health, we have been
successful in fostering this breakthrough model of cooperation. MDIC is designed to
create a collaborative environment where industry, government, and nonprofits can share
expertise and resources to advance pre-competitive medical device research, benefiting

patients by speeding the rate at which important technologies reach the market.

MDIC’s Work to Modernize Clinical Trials and Promote Medical Device Innovation

One of the biggest challenges in the medical device ecosystem are clinical trials.
The time, complexity, and cost of conducting clinical trials, along with the uncertainty
regarding outcomes, makes clinical trial design and execution a challenge for both
regulators and innovators. In the past decade, the demand for high-quality clinical data
and the standards by which such data are judged have risen: Our community is expected
to conduct more rigorous, evidence-based clinical trials, operate with greater
transparency, and do more to inform and share decision-making with patients. In many
ways, these changes are benefiting both patients and the industry. However, they have
also strained our traditional product development and regulatory assessment systems,
which are not sustainable in light of the costs and the uncertainty of outcomes. We need
new approaches to clinical development if we are to continue fostering a vibrant
innovation ecosystem that is efficient, cost-effective, and economically sustainable.

MDIC applauds the committee’s focus on finding ways to modernize clinical trials. We
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must find ways to improve the clinical development process to ensure that the United

States retains our global leadership position in medical innovation.

The good news is that, through MDIC, our stakeholders are proactively
collaborating on clinical trial innovation and reform. We believe that clinical trial
innovation has the potential to improve the safety and effectiveness of products being
introduced into the market, reduce clinical trial timelines and costs, and give U.S. patients
earlier access to beneficial innovative technologies. MDIC’s work currently includes

several high-priority initiatives:

First, MDIC is working to improve the design of clinical trials. Medical device
clinical trials are increasingly-—and often unnecessarily—complicated. The reasons for
this are both varied and poorly understood. They may include inefficiencies in
infrastructure, such as missed opportunities for multible studies to share platforms and
resources, the frequently long review cycles and inconsistent requirements of local
Institutional Review Boards, and poor subject recruitment by some clinical study sites.
Many researchers and regulators also believe that we could be handling data more
effectively—that we could save time and money by being more thoughtful about how
much and what kind of data is collected in clinical trials, how it is organized and stored,
and when it is shared across studies and with the FDA. For example, common data
standards and the ability to share information between different electronic health record
systems might facilitate fruitful sharing of clinical study data. MDIC is examining current
trial designs to better understand which aspects of clinical trials may be needlessly
complex, and we are exploring possible alternative trial designs that still supply high-

quality data on the safety and effectiveness of medical devices. Our work will include a
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survey of our member companies on the amount and type of data that they gather in
clinical trials, how much of that data is used, and how much it costs to collect. Our near-
term goal is to publish a series of case studies where alternative trial designs were used
and how they worked, and to create a menu of alternative trial designs that will explain
different design types and when they may be appropriate. Future work will include
additional research, such as a survey of physician societies and clinical researchers about

trial designs.

Second, MDIC is investigating ways to reduce the barriers to conducting
carly feasibility studies in the United States. Early feasibility studies, which are also
called first-in-human studies, mark the first point at which a new treatment is tested on
human subjects. These studies are a critical step in the approval process of many new
medical devices, but increasingly, they are performed outside the United States. The
reasons for this include powerful economic incentives offered by countries other than the
United States for companies to invest abroad, but also a pervasive perception that the
regulatory approval process is slower and less predictable in the United States than it is in
many other countries. As a result, U.S. patients often have to wait longer than patients
elsewhere for access to new medical devices. MDIC feels strongly that American patients

should be the first to benefit from cutting-edge American technologies.

The FDA recognizes this need and, in response, issued a new policy in 2012 to
make it easier for innovators to start early feasibility studies in the U.S,, to do so earlier in
device development, and to make certain changes to devices and re-study them without
having to receive FDA approval. The FDA has also created a medical device clinical

trials program with an acting director in the Center for Devices and Radiological Health
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to facilitate these and other innovations. The goal is to reduce the time and cost of the
clinical trial enterprise, including the early feasibility phase, while assuring adequate
patient protections. Some companies are already taking advantage of the new early

feasibility clinical trial policy.

To help address the issue of early feasibility studies, MDIC is conducting an
industry survey to help identify the specific barriers that discourage companies from
performing these studies in the U.S. We are also exploring new methods and tools to
support early feasibility studies, such as templates and best-practice guidelines that could

help both innovators and regulators by clarifying how the process should work.

Third, MDIC is conducting research to better understand patient
preferences, with the goal of integrating these preferences into the development and
regulatory approval of medical devices. Our entire healthcare system is shifting to a
model that embraces shared decision-making by informed patients, whose views are
valued and considered at every stage of treatment. It makes sense for innovators and
regulators to consider patient perspectives as they develop and assess medical devices.
After all, one of the most important questions we ask is whether the clinical benefit of a
device outweighs its risk. Patients and their families have a deep and personal
understanding of what it is like to live with a disease, and they often have valuable
insights on how a device could affect their quality of life. In the end, it is patients who
must take the risks of medical interventions to obtain the benefits, so their perspectives
on benefit-risk tradeoffs should be central to the benefit-risk assessments that are the

basis of regulatory approval.
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The FDA has acknowledged the potential value of patient preference information
in regulatory benefit-risk determinations. In 2012, the agency’s Center for Devices and
Radiological Health issued guidance' for manufacturers on how it makes benefit-risk
determinations during the pre-market review of certain medical devices. Significantly,
FDA emphasized that “patient tolerance for risk and perspective on benefit” is an
important consideration. However, this important guidance document does not discuss
how such information on patient tolerance of risks and valuing of benefits can be

collected or presented to the FDA.

One of MDIC’s first major efforts will be on how to measure information on
patient preferences and incorporate that data into the regulatory assessment of new
medical devices. This work is being funded by the FDA and builds upon the findings of a
public workshop hosted by the agency last fall. MDIC’s Patient-Centered Benefit-Risk
(PCBR) Project will have three major deliverables: First, we will develop a catalog of
scientifically valid ways to reliably assess patient views on the potential risks and
benefits of specific devices. Second, we will develop a framework for thinking about how
to incorporate patient preferences into regulatory benefit-risk assessments. Third, we will
produce an analysis of gaps in our current ability to collect and use patient preference
data, with a research agenda to address those gaps. The PCBR Project team working on
these deliverables includes knowledgeable participants from CDRH, industry, patient

advocacy groups, and academia. MDIC plans to share our work on patient preferences

t“Guidance for [ndustry and Food and Drug Administration Staff - Factors to Consider When Making
Benefit-Risk Determinations in Medical Device Premarket Approvals and De Novo Classifications.”
FDA. March 28, 2012.
http://www.fda.gov/medicaldevices/deviceregulationandguidance/guidancedocuments /ucm2 6782
9.htm,
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publicly in early 2015, with the goal that CDRH might choose to build off this work in
future guidance documents and in regulatory decision-making. We also anticipate that
others, including innovators, payers, patient care organizations, advocacy groups, and
academics, will find our catalog of methods for obtaining patient preference information,
our thinking about how to use patient preference information in benefit-risk assessment,
and the agenda that comes out of our gap analysis helpful in their efforts to improve

patient outcomes and make healthcare more patient-centered.

Fourth, MDIC is convening experts to help the medical device industry
harness the power of computational modeling and simulation. Modeling and
simulation have the potential to revolutionize the field, enabling medical device
developers to generate more groundbreaking ideas, test them with greater confidence and
at lower cost, and bring them to patients more safely and quickly. Moreover, with
accelerated use in development and evaluation, it is conceivable that modeling and
simulation will play a larger role in treatment planning and fully realizing personalized
medicine in the clinic. Currently, though, the medical device industry lags behind such

fields as aerospace and automotive engineering in the use of these tools.

MDIC members share a vision of using modeling and simulation to accelerate
medical device innovation. We are working to achieve the consistent application of
validated computational modeling and simulation in device development and regulation.
We aim to use these tools to evaluate new and emerging technologies, and to develop
state-of-the-art preclinical methods for assessing device safety and performance. We are
studying how the incorporation of virtual patients might inform clinical trial design,

making clinical trials more efficient and potentially reducing their size. To achieve these
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goals, we are working to define, standardize, and educate the medical device community
on validation requirements for the use of modeling and simulation in device development

and regulatory submission.

Recommendations to Support Medical Device Innovation

While we are very pleased with the progress MDIC is making on these important
initiatives, much more needs to be done. Regulatory science is a nascent field that will
benefit from a sustained strategic investment throughout the design, development,
regulatory, and reimbursement product lifecycle to ensure that U. S. citizens have timely
access to high-quality, safe, and effective American innovations. We encourage Congress
to support these efforts to strengthen regulatory science to help improve the environment

for medical innovation here in the United States.

There are three key steps Congress could take to support this work and work by
other innovative partnerships. First, create grants for public-private partnerships that
effectively harness the brainpower of both the public and private sectors to address a
public health need. Second, remove barriers to public health agency participation in these
types of partnerships. Currently, the Federal Advisory Committee and Paperwork
Reduction Acts, together with technology transfer statutes, increase the time and
complexity involved in establishing and managing organizations like MDIC. Finally,
allow federal, industry, and nonprofit researchers to collaborate freely on work that is
supported in part by industry. Hesitation to use federal gift authority means that it is often

difficult for our best minds to work together unless the partnership was specifically
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established by Congress, as in the Foundation for the NIH, or funded by a federal agency.
Without requiring Congressional action, stakeholders and government experts should be
liberated to identify a need, come together to address it, and then dissolve the partnership
once the public health need has been addressed. Public-private partnerships can be
nimble, efficient, and responsive, but only if government, nonprofit, and industry
participants are allowed to participate freely, work together closely, and invest wisely.
These partnerships are unique and address a unique need. There are no easy questions left
in medicine. We need big collaborations to conduct big science, and to rapidly and
efficiently improve human health. Partnerships allow each sector—patients, foundations,
industry, and the government—to vote with their feet, spending their time, ideas, and
resources only on those partnerships that accurately identify the outstanding problems

and creatively search for the solutions.

Thank you again for the opportunity to testify and educate the Committee and
stakeholders about MDIC’s collaborative efforts to advance pre-competitive medical

research that will benefit patients.

I will be happy to answer any questions.

10
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Bill Murray
President & CEQ, Medical Device Innovation Consortium (MDIC)
Wednesday, July 9, 2014

MDIC is an unprecedented public-private partnership between government
agencies, patient advocacy and other nonprofit groups, and industry. MDIC is the only
such partnership focused exclusively on the medical device ecosystem. Our mission is to
collaborate on advancing regulatory science. We believe that we can offer concrete ways
to make patient access to new technologies faster, safer, and more cost-effective.

In recent years, medical device businesses have faced a more difficult regulatory
and reimbursement environment in the United States, which is challenging our country’s
position as a global leader in medical device innovation. I applaud the Committee’s
bipartisan leadership in initiating the 21" Century Cures Call to Action.

Clinical trials are among the biggest challenges in the medical device ecosystem.
The time, complexity, and cost of conducting clinical trials, along with the uncertainty
regarding outcomes, makes clinical trial design and execution a challenge for both
regulators and innovators. We need new approaches to clinical development if we are to
continue fostering a vibrant innovation ecosystem that is efficient, cost-effective, and
economically sustainable.

MDIC’s stakeholders are proactively collaborating on clinical trial innovation and
reform. We believe that clinical trial innovation has the potential to improve the safety
and effectiveness of products being introduced into the market, reduce clinical trial
timelines and costs, and give U.S, patients earlier access to beneficial innovative
technologies.

Our high-priority initiatives include:

Improving the design of clinical trials.
Reducing the barriers to conducting early feasibility studies in the United States.
Conducting research to better understand patient preferences, with the goal of
integrating these preferences into the development and regulatory approval of
medical devices.

» Convening experts to help the medical device industry harness the power of
computational modeling and simulation in clinical trials.

To support medical device innovation in the United States, we recommend that Congress:

* Support efforts to strengthen regulatory science.
Create grants for public-private partnerships that effectively harness the
brainpower of both the public and private sectors to address a public health need.

» Remove barriers to public health agency participation in these types of
partnerships.

s Allow federal, industry, and nonprofit researchers to collaborate freely on work
that is supported in part by industry.
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Mr. PrrTs. Chair thanks the gentleman.
And now recognize Dr. Siegel, 5 minutes for an opening state-
ment.

STATEMENT OF JAY P. SIEGEL

Mr. SIEGEL. Thank you, Chairman Pitts and Ranking Member
Pallone and members of the committee.

I have been working on clinic trial improvements for over 30
years from the diverse perspective of a senior U.S.——

Mr. P1TTs. Is your mic on? Thank you.

Mr. SIEGEL. I have been working on clinical trial improvements
for over 30 years, from the diverse perspectives of a senior USFDA
official, an industry R&D leader at Johnson & Johnson, and a par-
ticipant in many broad collaborations, including the International
Collaboration for Harmonization, the Society for Clinical Trials,
and the Clinical Trials Transformation Initiative.

I applaud and thank the committee for the 21st Century Cures
Initiative and today’s focus on clinical trials modernization.

Our clinical research enterprise is critically important for med-
ical progress, but was largely designed for conditions that prevailed
years or decades ago. We have before us new tools and opportuni-
ties to modernize it and thereby to usher in a new era of efficient
translation of scientific advances and to medical advances in 21st
century cures.

I will briefly discuss four of these opportunities: Use of electronic
health records, use of biomarkers, creation and use of clinical trial
networks and consortia, and engaging patients as collaborators in
the research process.

The adoption of electronic health records provides the potential
to collect data efficiently in the settings in which health care is
being delivered, creating a learning healthcare system. Large scale
registries of patients with a shared condition can be constructed,
allowing studies of disease course, risk factors, biomarkers, and
treatment effects. The powerful tool of randomization could be ap-
plied to such cohorts, creating large simple clinical trials in the
care setting. The resultant enhancement of the ability to learn
about the effects of medicinal products while in clinical use could
allow earlier availability of important new therapies with assur-
ance that additional information would be collected reliably and ef-
ficiently after approval.

Full realization of the promise that electronic health record en-
hanced research holds will require addressing several needs, in-
cluding standardization, interoperability, and data quality of the
systems; research into how best to compile and use the data; and
reassessment of the regulatory frameworks that protect patients.

The rapidly increasing ability to collect and analyze genomic,
proteomic imaging and other information allow incorporating that
information into clinical trials as biomarkers. One valuable use of
biomarkers in clinical trials is as surrogate end points, which, if
reasonably likely to predict clinical benefit, can support the acceler-
ated approval of new therapies. The success of accelerated approv-
als in bringing important new drugs to patients in need sooner, to-
gether with the ability to measure many new biomarkers, suggests
that wider usage of biomarkers for accelerated approval would be
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beneficial. In the FDA Safety and Innovation Act of 2012, Congress
encouraged such wider usage.

Use of biomarkers for patient subgrouping and response moni-
toring can crucially enhance several other aspects of clinical re-
search, including personalized medicine research, disease preven-
tion research, and adaptive clinical trials. Government, in partner-
ship with academia, patient groups, and industry, can create and
operate clinical trial networks that provide a rapid and efficient
means for assessing promising new therapies.

Networks have already led to substantial advances in clinical re-
search, and there is potential to address more disease, to create
broad consortia, and to utilize powerful new tools, such as elec-
tronic health record-based trials and ongoing biomarker-driven
adaptive design trials, such as Lung-MAP.

Patients bring to clinical research valuable perspectives and in-
sights and often strong motivation to contribute. Enhanced partici-
pation of patients in the design and conduct of clinical trials can
be expected to improve many aspects of trials. Patient-reported out-
comes together with patient-informed risk/benefit assessments
should play a larger role in clinical trials and product development.

Additionally, efforts to involve more patients in clinical research
will help unleash the power of a learning healthcare system while
helping ensure that our medical knowledge is derived from the ex-
perience of a more diverse and representative population.

Mr. Chairman, I thank you and the committee for your invitation
and your attention.

[The prepared statement of Mr. Siegel follows:]
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Good morning, Mr. Chairman and Members of the Committee. My name is Dr. Jay
Siegel, and I am pleased to come before you today to offer a perspective on clinical trial
modernization. As a physician, scientist, clinical trialist, research and development
leader, and former public health officer, I am deeply troubled by two paradoxes. First,
despite rapidly expanding biological knowledge and technology and increasing private
spending on drug development, fewer new drugs reach patients each year than decades
ago. Second, despite massive amounts of valuable medical data being generated and
recorded every day, only a tiny fraction is being used to advance the health and welfare
of patients by enhancing medical knowledge. 1applaud this committee for its efforts in
the 21* Century Cures Initiative and specifically for this hearing on clinical trial
modernization as I believe that we now face an extraordinary opportunity to reinvent our
approach to clinical trials and, as a result, to greatly increase the quality of medical care

and the quality of life itself.

By way of introduction, I studied biology at the California Institute of Technology and
received my medical degree from Stanford University with post-doctoral training at
Stanford and the University of California, San Francisco. Iworked 20 years regulating
biologics at the Food and Drug Administration (FDA), including as the founding Director
of the Division of Clinical Trial Design and Analysis. While at FDA, 1 had the privilege
of working with leading clinical researchers in all areas of medicine, helping design and
assess studies, and of helping create dozens of national and international guidance

documents relevant to clinical trials.

For the past 11 years, I have served in various R&D leadership roles at Johnson and
Johnson, where I am currently Chief Biotechnology Officer, and Head of Scientific
Strategy and Policy. I have remained deeply engaged in clinical research issues and

oversight, both internally and through participation in various organizations, including
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the Biotechnology Industry Organization, the Society for Clinical Trials, and the Clinical

Trials Transformation Initiative,

Clinical trials can be an essential tool in addressing the aforementioned paradoxes by
turning scientific advances into medical advances and by ensuring that, as medical care is
delivered, we learn from the collective experience. The way we currently think about,
design, conduct, analyze, and regulate clinical trials has roots in an earlier era, when we
lacked some powerful tools now available. We now have the opportunity to greatly
enhance the power, efficiency and effectiveness of clinical trials. I will focus on four
factors that enable such advances:

1. Use of electronic health records (¢HR)

2. Use of biomarkers (e.g., genomics and proteomics), imaging, and informatics
3. Clinical trial networks, consortia, and disease-specific registries
4

. Engaging patients as collaborators in the research process

1. ELECTRONIC HEALTH RECORDS AND RESEARCH IN THE CLINICAL
CARE SETTING

The broad adoption of ¢HR enhances the potential to study health care efficiently in the
settings in which it is being delivered. With use of eHR clinical research can be

embedded into clinical care, creating what has been termed the learning medical system.

Electronic health records, if appropriately standardized and quality controlied, could
provide highly valuable information to improve medical care. Efficient data collection
through eHR could be augmented, where needed, with study-specific data collection

forms integrated into the health record computer in the physician’s office.

Using eHR, large scale registries of patients with a shared chronic condition could be
constructed and data could be used for various purposes including studying risk factors

and progression of the condition, to assess safety and other outcomes of treatment

3
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alternatives in use, to validate biomarkers, and to identify potential participants for
specific trials. The collection of data by eHR could be supplemented, when needed, with
the power of random assignment to treatment alternatives to enable large simple
randomized clinical trials conducted in care delivery settings, increasing the likelihood

their results and learnings can be generalized to medical practice.

Perhaps the most valuable use of eHR-based studies in the clinical care setting will be to
study interventions that are already in use (FDA approved, as needed), but where the best
choice among available interventions is uncertain. However, eHR-based trials,
particularly when employing supplemental data collection and randomization also have

substantial potential to facilitate development of new medicinal products.

The availability of large registries would facilitate expansion of one of the more
promising new approaches to clinical research — ongoing, adaptive clinical trials into
which new, experimental therapies can be inserted for study. Based both on biomarker
data and accumulating results, such adaptive trials can preferentially allocate subjects to
promising treatments and discard non-beneficial treatments at an early timepoint. The
recently launched Lung-MAP trial to evaluate therapies for squamous cell lung cancer is
an example of such a trial. Similar approaches, facilitated by eHR (as well as by
biomarkers and consortia), could greatly enhance the medical progress and development

of treatments and cures across a broad range of diseases.

The power of eHR-based studies to enhance the ability to learn about the effects of
medicinal products gffer market authorization (i.e., FDA approval) can have a profoundly
positive effect on the frequency, speed, and efficiency of bringing new products, and new
cures, to the marketplace. Information about a medical product’s effects increases
throughout its clinical usage, pre- and post-market. A key to effective regulation is the
determination of where along that timeline sufficient information exists to warrant
marketing authorization. The risks of approving products too early include the possibility
that information important to the safe and effective use will be learned too late or not at

all. But these risks must be balanced against the downsides of delaying access of patients
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to important new medications by requiring additional information before approval. Also,
the increased premarket costs and timelines that result from delaying approval to obtain
more information can decrease the incentives for private investment in developing 21

Century Cures.

Given current limitations on the ability to gather information after marketing, data
requirements (safety and otherwise) premarketing have been understandably and
appropriately extensive. As eHR and learning health care systems enhance our ability to
capture accurate information about a product’s effect while on market, the risk of earlier
approvals will diminish. Provided the regulatory process responds to this decreased risk,
the result will be earlier availability of important therapies and increased investment in

new treatments.

Realization of the potential for eHR-enhanced research in the clinical practice setting to
augment the goals of the 21% Century Cures Initiative can be accelerated and optimized
by addressing some key needs, including:

o Standardization and interoperability of the eHR systems so patients can be
tracked and data compiled across multiple systems (e.g., different primary care
systems, hospital records, cancer registries). Such standardization has been
implemented in some countries (Scotland, Nordic countries) but is not in practice
in the US.

e Enhanced quality of data capture in eFR. Training, standards, and incentives for
physicians to capture complete and accurate data could enhance both medical care
and medical research.

*  Research into how best to compile eHR data and use it both in clinical trials and
in observational studies. The Observational Medical Outcomes Partnership
(OMOP), a public-private partnership including industry, FDA, and academics,
has done much work in this area. More work remains and this should be a
research priority.

o Educating and incentivizing clinicians to become part of the learning system,

embedding studies into their process of clinical care.
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o Reassessing legal and regulatory frameworks to protect patients. Current
systems were designed in an earlier era and are likely not optimized to protect
patients, or to ensure that they also support advances of clinical research utilizing
eHR.

2. BIOMARKERS, IMAGING, AND INFORMATICS

Tremendous advances in our ability to collect and analyze many types of information
about a patient and a disease state have greatly outpaced our ability to utilize such
information. In particular, advances in genomics, proteomics and imaging hold the
prospect to improve many aspects of how clinical trials are used in the development of

new treatments.

I will briefly discuss four areas that could benefit from increased utilization in clinical
trials of biomarkers and imaging:

s Accelerated approvals

¢ Personalized medicine

s Disease prevention and interception

e Adaptive design trials

Accelerated approval (biomarkers as surrogate endpoints)

The most reliable measures of efficacy of a treatment are direct measures of substantial
patient benefit such as prolonged survival. But trials to assess such outcomes may need
to be large and lengthy and their findings may be confounded by other therapies a patient
may receive over the course of his or her disease. Use of biomarkers and imaging results
that predict clinical benefit as surrogate measures of efficacy may allow more efficient

clinical trials to support product approval.
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Recognizing the potential utility of such surrogates, FDA, with congressional support,
has for over two decades permitted use not only of surrogate endpoints validated to
predict benefit, but also of those found to be reasonably likely to predict clinical benefit
in serious diseases. Effects on the latter type of endpoint can support accelerated

approval with a post-approval commitment to confirm benefit.

The acceptability of a surrogate as being reasonably likely to predict benefit is a matter of
regulatory judgment. A key component of that judgment is assessment of the risk of
being incorrect; that is, of approving a product based upon a surrogate endpoint when
clinical benefit did not ensue. With the advent of new biomarkers and imaging
modalities as potential surrogate endpoints, two arguments indicate that there would be
net benefit to greater use of accelerated approval based on clinical trials with biomarker
or imaging endpoints as surrogate endpoints. First, the vast majority of drugs approved
to date under accelerated approval have had their benefit confirmed post-marketing. The
benefits of accelerating, often by years, the availability of many important new therapies
for serious diseases greatly outweighs the harms in those few cases where benefits have
not been confirmed and accelerated approval was withdrawn. The fact that where it has
been used, accelerated approval has brought tremendously positive results suggests that
society would benefit from broader usage of accelerated approval, even where the risk of
being wrong may be somewhat greater. Second, as noted above, the advent of eHR gives
us a powerful new tool to assess drug effects in the post-marketing period. This reduces
the risk that accelerated approval will lead to a situation in which actual benefits cannot

be assessed or cannot be assessed in a timely manner.

Recognizing the desirability of broader use of accelerated approval, Congress, in the
Food and Drug Administration Safety and Innovation Act (FDASIA) of 2012, included
language expanding the types of evidence FDA can use to assess whether a surrogate
endpoint is likely to predict clinical benefit and encouraged usage of a broader variety of
endpoints for accelerated approval, asking FDA to

“... implement more broadly, effective processes for the expedited development

and review of innovative new medicines intended to address unmet medical needs



54

Jor serious or life-threatening diseases or conditions, including those for rare
diseases or conditions, using a broad range of surrogate or clinical endpoints and

modern scientific tools earlier in the drug development cycle when appropriate.”

It is too early to assess the impact of FDASIA on accelerated approvals. Given the
potential benefits of broader usage of accelerated approval, it would be of value to follow

up on efforts to realize the intent of FDASIA.
Personalized medicine (use of biomarkers to identify the best treatment for each patient)

Advances in next generation sequencing, imaging, and molecular diagnostics (e.g.,
proteomics), are contributing to our understanding of how and why drugs may have
different effects in different individuals with the same diagnosis. Use of such biomarkers
and imaging for entry and subset analysis in clinical trials will increase our ability to

target treatments to those patients who will benefit most and/or be least likely harmed.

Disease prevention and interception (use of biomarkers to identify individuals at risk)

Advances in understanding the genetic and molecular basis of many diseases present an
opportunity for advances in disease prevention and interception (i.e., the diagnosis and
treatment of diseases at early stages to prevent progression and serious manifestations).
The health benefits of disease prevention and interception over treatment are obvious.
Prevention and interception also often offer substantial cost avoidance compared with

treatment, although the savings may be delayed.

Despite these substantial opportunities, there have been relatively few clinical trials
studying the prevention and interception of chronic diseases and cancer. One reason is
that such trials can be rather large and lengthy, as it may be necessary to follow many
research participants for a long time in order to see disease develop or progress in
sufficiently large numbers to draw conclusions about an intervention. Biomarkers and

imaging may help address these operational challenges of prevention trials. Such tests

8
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can be used to identify patients at high risk for developing disease or progressing and

may also be useful to detect progression.

Adaptive design trials (se of biomarker data to modify a trial)

The conventional approach to clinical trials is to lock in the design from the beginning.
This approach lowers the risk of several types of bias. However, it potentially sacrifices
efficiency by failing to make use of learnings during a trial to optimize design of the

remainder of the trial,

In recent years, methodological advances have allowed greater modification of trials
while in progress with limited risk of bias. Such trial designs are called adaptive designs.
Advances in biomarkers and imaging enable adaptive designs by providing real time
assessments of response to the intervention that can be used to modify the trial without

having to wait for ultimate outcomes such as death.

Adaptive trials offer the opportunity to increase the efficiency of trials in translating
science into medical knowledge, to accelerate drug development, and to ensure that more
of the participants receive the more promising therapy. More experience with such trials
should be encouraged as it will undoubtedly teach lessons on how best to deploy them.
The Lung-MAP trial, referenced above, is one innovative example of a biomarker-driven,

adaptive trial.

Implementation of biomarker usage other than for accelerated approval

Given that personalized medicine, disease prevention and interception, and adaptive trial
designs have high potential value, the development and study of biomarkers and imaging
to support these ends should be encouraged. Where such usages are shown to be
associated with improved clinical outcomes, the regulatory process should be (and
generally is) sufficiently flexible to allow that information to be incorporated into

medical knowledge and practice.



56

3. CLINICAL TRIAL NETWORKS, CONSORTIA, AND DISEASE-SPECIFIC
REGISTRIES

Government, in partnership with academia, patient groups, and industry can create and
operate clinical trial networks that provide a rapid and efficient means for assessing new
therapies either through ongoing large adaptive trials or through a series of trials. Well-
run clinical trial networks can reduce the operational barriers, costs, and times of starting
and conducting trials. The federal government can and should play an important role in
creating and governing such networks, and involvement of a broader public-private
partnership can help ensure that needs are met by bringing together experts and interested

parties from diverse perspectives.

In some disease settings it may be appropriate for such a consortium to conduct a single
ongoing adaptive trial to study many therapies (such as Lung MAPY); in other settings it
may be more practical to conduct a series of trials. Such consortia could and should also

play a key role in creation and use of eHR-based registries and trials as discussed above.

Clinical trial networks have been operational and have achieved success in several
disease areas. Currently, the creation of a broad collaboration or consortium to develop a
registry, to identify cohorts, and to design and conduct trials is being implemented
through IMI-EPOC-AD: the Innovative Medicines Initiative European platform for

Proof of Concept for prevention in Alzheimer’s disease.

4. ENGAGEMENT OF PATIENTS AS COLLABORATORS IN THE
RESEARCH PROCESS

The traditional paradigm for clinical research places patients in the position of subjects —
a relatively passive role. But patients bring to the clinical research far more than a

disease or condition; they bring valuable perspectives and insights. Furthermore, many

10
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patients are strongly motivated to participate in research, both to benefit their own care
and altruistically, to benefit future patients with a similar condition. Enhanced patient
engagement can benefit the clinical trial process in various ways, including the following:
® Patient-reported outcomes: Often investigators and regulators have defaulted to
use of outcome measures that can be objectively measured. However, the
outcomes most important to patients, those reflecting how they feel, are generally
best obtained directly from patients.

s Patient-informed risk-benefit assessments: Usage of virtually all therapies is
associated with some risk of adverse effects. So in the regulatory decision
process, safety is not an absolute; rather the acceptability of the safety profile of
an intervention must be determined in the context of potential benefits. Patients
can provide a unique and extremely valuable perspective on the impact and
relative value of various demonstrated benefits and risks.

o Improved trial design: Patient involvement in trial design can enhance
recruitment, adherence, relevance, and tolerability of trials.

o Enhanced enrolment of patients in clinical research: A critical prerequisite to
developing an effective learning medical system with medical research embedded
into care settings is to expand and diversify enrolment into clinical trials. We
must move from a situation in which study volunteers are a select, rather non-
representative group of patients to one in which they are a much larger, diverse,
broadly representative group who represent well those to whom results will be
generalized. That end can best be accomplished if all involved parties, including
government agencies such as NIH, NSF, and FDA work to engage the public,
educating people about the value of participation in clinical research while
dispelling common misperceptions. Broader voluntary participation in trials will
improve both their speed and their generalizability, bringing treatments to

patients sooner, and with more information.

CONCLUDING REMARKS

3
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Again, I wish to thank the Committee for its attention to this important matter. As [ have
described, several opportunities are before us, through advances in clinical trials, to
improve the translation of scientific advances into medical advances and patient cures,
and to ensure that more of the vast amount of medical data created and recorded every
day are used to improve the care of patients and advance medical knowledge. The result

will be nothing less than longer and healthier lives.

12
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Executive Summary of Testimony of Jay P. Siegel, M.D.
Speaking on Behalf of Johnson & Johnson
House Committee on Energy and Commerce, July 9, 2014

Clinical trials are the tools by which our society translates scientific advances and
product discoveries into advances in medical care. Johnson & Johnson welcomes the
opportunity to participate in efforts intended to improve the effectiveness and efficiency
of clinical trials. There are various opportunities for such improvements that will greatly
facilitate advances in health care. We emphasize four areas of opportunity.

First, the adoption of electronic health records (eHR) can enable great advances in
research in the clinical care setting. Properly deployed, ¢HR can enable extensive and
rapid data collection with limited disruption to the clinical care process. Large patient
registries can be created to study a specific disease and its treatments and to enable
randomized trials employing eHR in data collection. Improvement in ability to obtain
data from use of products post-approval should, in some cases, enable earlier approval
and availability of valuable new therapies. Realizing this potential will require
addressing several issues, including: standardization and data quality of eHR systerms,
enhanced provider and patient education and participation, research into how best to
compile and use eHR data, and reassessment of regulatory frameworks.

Second, scientific advances in identifying biomarkers and imaging modalities, when
applied in clinical trials, can greatly enhance our learning and progress. Increased
usage of biomarkers for accelerated approval can be expected to accelerate availability of
important new therapies more broadly, as it has for HIV infection and cancer. Increased
usage of biomarkers in clinical trials can also be expected to advance: 1) personalized
medicine, by identifying patient characteristics that help determine the best therapy, 2)
the study of disease prevention or early treatment (interception) by identifying patients at
substantial risk of developing disease or experiencing progression, and 3) the utility of
adaptive trial designs, in which information learned during a trial is used to improve the
trial design and ability to address key questions.

Third, creation of clinical trial networks involving consortia of government,
academia, patient groups and industry can provide a rapid and efficient means for
assessing new therapies, in either ongoing large adaptive trials or through a series of
trials. Such consortia could also assemble and utilize eHR-based registries.

Fourth, increased engagement of patients as collaborators in the research process
can bring about improvements in how we measure the effects of an intervention (patient
reported outcomes), in how we assess risks vs. benefits, and in clinical trial recruitment,
adherence, relevance, and acceptability. Broad education about the benefits of clinical
trial participation could help bring about greater participation, facilitating creation of a
learning health care system and accelerating advances in medical care.
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Mr. PrrTs. Chair thanks the gentleman.
Now recognize Dr. Herbst, 5 minutes for an opening statement.

STATEMENT OF ROY HERBST

Mr. HERBST. Good morning, Chairman Upton, Ranking Member
Waxman, Subcommittee Chairman Pitts, Ranking Member Pallone,
and members of the subcommittee. Thank you for inviting me
today to share my experience regarding innovative clinical trials for
cancer patients. I am Dr. Roy Herbst, and in my role as chief of
oncology at Yale, I care for patients with lung cancer, conduct and
collaborate on basic research, and work on clinical trials from
phase I, first in human, to phase III. Over the last 2 years, I have
been working with the Friends of Cancer Research, which was
founded and is led by Ellen Siegel, the National Cancer Institute,
SWOG, a cancer cooperative group, and the FDA on an innovative
public-private partnership approach to clinical trials. And I am
honored to be invited to participate in this important hearing
today.

Cancer is the second most common cause of death in the United
States, with over half a million Americans expected to die of this
disease in 2014. Cancer is a disease that is accompanied by much
pain and suffering, loss of life and productivity. Despite advance-
ments in surgery and drug therapy, many cancers remain incur-
able. Lung cancer, the number one cause of cancer death, is one
such disease. And, as a specialist in this area, I often see patients
with advanced disease who have very limited treatment options.
For this reason, together with my colleagues in the field, we strive
to develop new therapies for these patients so that we may provide
them with a cure or at least with more quality of life and time with
their families. I am working hard to personalize care; I want to
match a patient’s tumor profile with a best treatment, with the
overarching goal to find ways to provide more active, less toxic, and
more cost-effective therapies.

I am happy to say we are making progress. Due to the country’s
investment in research, in 2014, we can now sequence every gene
in a tumor, including the 25,000 protein-coating genes. This is
amazing technology and science. However, it remains limited.
Why? Because, one, it is still only available to a minority of pa-
tients; two, it is expensive and often not covered by insurance;
three, the informatics and data-interpretation challenges are over-
whelming; and, most importantly, we still do not know how to
translate this information into therapeutic benefit.

Hence, clinical trials are essential for this process and the need
to modernize for the molecular age is very important. Often clinical
trials are limited by numerous challenges, including the startup
time, accrual expense, and the need to identify and define sub-
populations of patients that makes trial enrollment difficult.

Developing a potential therapy from the initial discovery stage
through clinical testing and regulatory approval is a complicated,
expensive, and often inefficient process that can take up to 15
years.

Let me give you an example. In recent years, we tried to study
a drug that affects 10 percent of patients with lung cancer. That
meant we had to screen 100 patients at Yale to find 10; only six
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of those patients were then eligible with good enough status to go
on the trial; we treated two. That is totally unacceptable, it is not
good for the patients, it is not good for the clinical trial, it is not
going to advance our cause.

With this in mind, the Lung Cancer Master Protocol, known as
Lung-MAP, is an innovative, groundbreaking clinical trial designed
to facilitate efficiencies and advance the development of targeted
therapies for squamous cell lung cancer of the lung, one of the
worst types of this cancer. The concept of a lung map was devel-
oped at the 2012 Friends of Cancer Research Brookings conference
on clinical cancer research, and at the same time, by the National
Cancer Institute Lung Cancer Steering Committee.

Since the release of that initial concept paper through the in-
tense collaboration of many, Lung-MAP was initiated and opened
in a very rapid year and a half. The goal is to develop a biologically
driven approach, building on the NCI-funded Cancer Genome
Atlas, TCGA, to identify targets.

In Lung-MAP, a master protocol will govern how multiple drugs,
each targeting a different biomarker, will be tested as potential
treatments for lung cancer. Each arm of the study will test a dif-
ferent drug that has been determined to target a unique genetic al-
teration. The use of cutting-edge screening technology will help
identify which patient is a molecular match to each arm. This will
create a rapidly evolving infrastructure that can simultaneously ex-
amine the safety and efficacy of multiple new drugs. We want to
get the right drug to the right patient at the right time. This is
good for patients because it allows them, with as many as 500 sites
to be opened around the U.S., to have access to the drugs and al-
lows us to study effects so eventually they can become approved
and be available to even more people around the world.

One of the benefits of the Lung-MAP, enrollment efficiency.
Grouping these studies under a single trial reduces the overall
screen failure that is great for patients. Operational efficiency, a
single master protocol can be amended as needed as drugs enter
and exit the study without having to stop and restart; cost effi-
ciency, as a result of shared services, utilization of existing infra-
structure and avoiding redundancy, this public-private partnership
will operate at cost substantially less than individual trials.

This consistency among trials, predictability on the outcome, full
transparency with an oversight committee and a drug selection
committee benefit to patients, and seamless movement from phase
I to II trial design. In fact, the FDA was very closely involved with
the idea for this whole concept.

My time is running short. But I will tell you that I hope this
committee can help us and with the issue of biomarkers, how to de-
velop better biomarkers for these trials, how to regulate the
diagnostics for these trials. Certainly the public-private partner-
ship that we have developed is one that needs to be enhanced and
helped and incentivized.

And, of course, finally resources. We have been working with the
NCI. And the budget is flat at best. And certainly we want to bring
more of those drugs to patients.

So as I conclude, Lung-MAP is a public-private partnership
where each sector has committed to do business differently. To-
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gether we believe that Lung-MAP can demonstrate a new model for
high quality drug development in less time at less cost for more
people, and most importantly, improve the lives of patients with
lung cancer. I am happy to report the first patient on the study en-
rolled at Yale yesterday. The shared goal of accelerating the pace
in which new drugs are developing is a driving force behind this
partnership. We know that this committee shares that goal, and so
we thank you for taking on this important 21st Century Cures Ini-
tiative. Thank you.
[The prepared statement of Mr. Herbst follows:]
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21st Century Cures: Modernizing Clinical Trials

Testimony of Roy Herbst MD, PhD, Ensign Professor of Medicine and Chief of Medical Oncology and
Associate Director for Translational Research, Yale Cancer Center

Good morning, Chairman Upton, Ranking Member Waxman, Subcommittee Chairman Pitts, Ranking
Member Paflone, and Members of the sub-committee. Thank you for inviting me today to share my
experience regarding innovative clinical trials for cancer patients. My name is Dr. Roy Herbst and | have
been working on this problem for nearly 30 years having trained as both an MD and PhD in cancer
medicine. | am currently the Ensign Professor of Medicine and Chief of Medical Oncology at the Yale
Cancer Center where | am also the Associate Director for Translational research. In my role at Yale, |
care for patients with lung cancer, conduct/collaborate on basic research, and work on clinical trials
from phase | (first in human) to phase lil. Over the fast two years | have been working with the Friends
of Cancer Research (founded and led by Ellen Sigal), the National Cancer Institute, SWOG, and FDA on an
innovative public-private partnership approach to clinical trials- and am honored to be invited to
participate in this important hearing today.

Cancer is the second most common cause of death in the US. According to the American Cancer Society,
about 585,720 Americans are expected to die of cancer in 2014. Unfortunately many cancers that have
spread or become metastatic are currently incurable. Lung cancer is one such incurable cancer and as a
specialist in this area | often see patients with advanced disease and work to develop new therapies and
cures, This disease is accompanied by much pain and suffering, loss of life and productivity. Twice in my
career | personally have seen and been involved in the development of new agents for the treatment of
lung cancer that have truly transformed the landscape. In 1997, we began to study drugs that target the
epidermal growth factor receptor and noticed that 10-20% of patients experienced extraordinary
benefit. However it was not until 2004 that researchers identified the biomarker and learned how to

identify that small group of patients who would benefit from the treatment. Patients are still alive from
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these initial studies. Today we have the advent of immunotherapies, that provide extraordinary
benefits in melanoma, renal, lung and other tumor types, but we still do not know who benefits most. If
we knew how to identify these patients in advance we could find ways to provide more effective, less

toxic and more cost effective therapies that are tailored to best suit each patient.

Due to our country’s investment in research, in 2014 we can now sequence every gene in a tumor
including the 25,000 protein coding genes. This is amazing technology and science, but is limited
because 1} it is only available to a minority of patients, 2) it is expensive and often not covered by
insurance, 3) the informatics and data interpretation challenges are overwhelming, and most
importantly 4) we still do not have the ability to translate the information into therapeutic benefit. The
medical community remains limited on our abilities to match the right patient to the right drug at the
right time. The challenges are multifold- and include issues such as limited knowledge of the
distribution of a particular genetic alteration in the patient population as well as cost of trials. For
example, | recently conducted a trial in lung cancer with an agent that targets FGFR (Fibroblast growth
factor receptor}, with a presumptive abnormality in 10-20% of patients. We screened 100 patients to
find only 6 with the abnormality, which was much fewer than expected, and inevitably we were only
able to enrolled 2 patients on the trial. This type of trial does not help enough patients and also is not

conducive to productive research.

Clinical trials need to be modernized for the molecular age. Often clinical trials are limited by numerous
challenges including the start-up time, accrual, expense, and the need to identify defined sub-
populations of patients that makes trial enrollment difficult. Developing a potential therapy from the
initial discovery stage through clinical testing and regulatory approval is a complicated, expensive, and
often inefficient process that can take up to 15 years. Only by finding better ways to match drugs with

patients and studying them in large and diverse populations can we help more patients with this disease
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and get drugs approved. Modernizing this process with innovative approaches and new clinical trial

designs is of high importance.

With this need in mind, the Lung-MAP: is an innovative, groundbreaking clinical trial designed to
facilitate efficiencies and advance the development of targeted therapies for squamous celi cancer of
the fung. It provides a mechanism to genomicaily screening large but homogeneous cancer populations
and subsequently assigning and accruing patients simuitaneously to a mﬁlti-sub-study “Master
Protocol”, resulting in a prospective, randomized phase H/ill registration protocol. It addresses unmet
medical needs for équamous cell lung cancer {commonly diagnosed in those with a history of smoking)
and will provide answers to current questions across all of drug development, including how to develop
drugs for uncommon-rare genotypes, how to apply broad-based next generation screening (NGS), and

how to achieve acceptable turn-around times for molecular testing for therapy initiation?

There are previous examples of this new approach to clinical trial design focused on testing driven by
the presence of biomarkers in the study population. First, patients are screened for the presence of
biomarkers and then are assigned to sub-studies with investigational drugs targeting the biomarkers.
These targeted therapies hold promise for improved efficacy, but for traditional single component
studies many patients may need to be screened before enough patients harboring the necessary
genomic alteration are available for the trial to be completed. This new multi-component clinical trial
design allows more efficient screening and facilitates the addition of new drugs and biomarkers into the

protocol on a “rolling” basis.

Two types of studies follow this design: “Basket” studies which examine the effect of specific
therapeutic agent(s) on a specific genetic or molecular biomarker regardless of the type or subtype of
cancer in which it occurs. Patients with the different types of cancer are evaluated in separate sub-

studies, or “baskets”. This aHows analysis of the responses to the therapy for each type of cancer
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evaluated, as well as responses to the drug across cancer types. An example is the National Cancer
Institute’s Molecular Analysis for Therapy Choice (MATCH) trial. Lung-MAP is an example of the second
type, “Umbrella” studies, which evaluate different therapy/biomarker combinations in a single type of
cancer. Other examples are I-SPY 2 in breast cancer, Biomarker-integrated Approaches of Targeted
Therapy for Lung Cancer Elimination (BATTLE) in non-small cell lung cancer {which | co-led while at The
University of Texas MD Anderson Cancer Center and now we have BATTLE-2 as an National Cancer
Institute [NC!] funded program at Yale in collaboration with my colleague Dr. Vassiliki
Papadimitrakopoulou at The University of Texas MD Anderson Cancer Center), and FOCUS4 in colorectal
cancer. The unique aspect of Lung-MAP is that it will build on the principles and approaches of the
previously mentioned trials, but for the first time, it will be an “umbrella” study conducted in a late
phase setting {phase 1I/ill} allowing successful drug candidates to be immediately considered for
approval. This model can provide system wide benefit because phase ili trials are often the largest,
longest, and most expensive to conduct, Another distinctive feature of Lung-MAP is the ability for a
drug that is found to be effective in phase il to move directly into the phase il registration components,
incorporating the patients from phase li. This unique statistical approach can save both time and the
number of patients that would be needed to program compared to conducting separate phase !l and

phase 1ll studies.

The concept of the Lung-MAP was developed at the 2012 Friends of Cancer Research/Brookings
Conference on Clinical Cancer Research and was initiated and opened in a year and a half. The goal is to
develop a biologically driven approach — building on the NCI funded Cancer Genome Atlas {TCGA) to
identify targets. In February 2012 the NC, including investigators of the Thoracic Malignancy Steering
Committee (TMSC), the Food and Drug Administration (FDA), European Medicines Agency (EMA), and
pharmaceutical companies met together on the subject of “Strategies for Integrating Biomarkers into

Clinical Development of New Therapies for Lung Cancer”. Following that meeting, a TMSC task force
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was established to develop a series of Master Lung Cancer Protocols chaired by Dr. Fred Hirsch at the
University of Colorado. Prior to this and simultaneously, the Friends of Cancer Research {FOCR), let by
Drs. Ellen Sigal and Jeff Allen in conjunction with FDA and NCJ, initiated a similar effort presented as part
of the 5th Annual Friends of Cancer Research/Brookings Institution Conference on Clinical Cancer
Research in November 2012, which they asked me to chair. We published a white paper which was the
basis for this trial. Finally in March 2013, at a follow-up FOCR Forum, the decision was made to go
forward wifh the study now known as Lung-MAP, which is a public-private partnership involving the NCI
and its Cooperative Group/National Clinical Trials Network {NCTN} infrastructure, the FDA, multiple
pharmaceutical companies, FOCR, and lung cancer non-profits and patient advocates. The study is being
executed by the Foundation for the National Institutes of Health (FNIH) and coordinated by the

Southwest Oncology Group {SWOG).
Benefits of Lung-Map approach include:

* Enroliment Efficiency: Grouping these studies under a single trial reduces the overall screen
failure rate

o Operational Efficiency: A single master protocol can be amended as needed as drugs enter and
exit the study

s Cost Efficiency: As a result of shared services, utilization of existing infrastructure, and avoiding
redundancy of processes, this public-private partnership will be operated at a cost substantially
less than eperating individual trials

e Consistency; Every drug entered into the trial would be tested in the identical manner

s Predictability: if pre-specified efficacy and safety criteria are met, the drug and accompanying

companion diagnostic will be approved
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o Transparency: All study activities are vetted and approved by a multi-stakeholder governance
structure including an Oversight Committee and Drug Selection Committee
+ Patient Benefit: offers the advantage of bringing safe and effective drugs to patients sooner
than they might otherwise be available

Patients with advanced-stage lung squamous cell carcinoma whose disease has progressed on first-line
therapy are assigned to a sub-study and then randomized within that sub-study to biomarker-driven
targeted or standard-of-care (SOC) therapy. Our goal is to accrue 625 patients per year and to run 4~7
sub-studies concurrently. Sub-studies are defined by a genotypic alteration (biomarker) in the tumor
and a drug that targets this alteration. Patients bearing more than one relevant biomarker are assigned
to a sub-study based upon a pre-defined algorithm that helps facilitate even enroliment across all sub-
studies. The protocol also includes a “non-match” sub-study for screened eligible patients that do not
qualify for any of the current biomarker-driven sub-studies. This sub-study will compare a non-match
therapy {which in the first iteration of Lung-MAP is an immunotherapy not yet shown to be effectivein a
limited, biomarker defined population) to SOC. A non-match sub-study will be open to accrual
throughout the trial. Each sub-study will function autonomously and will open and close independently
of the other sub-studies. Each sub-study is independently powered for overali survival (OS) with an
interim analysis for progression-free survival (PFS) to determine the “go-no go” decision to proceed
from phase Il into phase lll. Along with the paired biomarker, agents that are successful at interim
analysis in phase |l based on PFS will continue enrollment to evaluate phase Iii endpoints which include
clinically meaningful increased PFS and OS for potential registration of the drug. Candidate drugs are

evaluated by a multidisciplinary drug selection committee using specific criteria, such as:

* Demonstrated biologic activity against the target associated with a proposed predictive
biomarker(s)

e Well-understood mechanism of activity against the target
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e Evidence of clinical activity in cancer, particularly in squamous cell cancer (e.g., phase |
responders)
« Manageable toxicity as a monotherapy and in combination with chemotherapy

e Practical dosage regimens that are acceptable to the patient and clinician

Currently, the study team has been looking at single agents, but will begin to explore combinations of
targeted drugs. Candidate biomarkers defined primarily as genetic alterations {mutations,
amplifications, fusions) detected on a commercially available next generation sequencing (NGS)
platform—Foundation 1. In some cases, e.g., where over-expression is key to defining presence of
actionable target, sequence-based screening will be supplemented by immunohistochemical assays or
other methodologies as appropriate, performed in a Clinical Laboratory improvement Amendment

(CLIA}-approved setting.

There are challenges to the Lung-MAP approach, and to cancer drug development generally, that we
believe can be addressed and can be a model for future trials. For one, it requires large and rapid
accrual with many sites near patients, which we believe can in part be addressed by the new NCI NCTN
mechanism. The NCTN coordinates activities between different cooperative group research sites and
their affiliates, which will allow Lung-MAP to be offered as a clinical trial option at hundreds of sites
around the country. In order to try and accelerate access to as many sites as possible, Lung-MAP utilized
the recently established NCi Centralized IRB. By doing so, individual research institutions that allow the
Centralized IRB to replace institutional IRBs reduce administrative steps to activating the trial, while
maintaining the safety of study participants. With hundreds of sites activating Lung-MAP, having one
main IRB review as opposed to hundre