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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,
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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
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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:]



23

HARVARD MEDICAL SCHOOL BRIGHAM AND WOMEN'S HOSPITAL

faronS. Kesselheim, M0, 10 MPH. E B § 1
Assistont Professer of Medicine e

Division of Phormacoepidemiclogy
and Pharmacoeconomics

21ST CENTURY CURES: MODERNIZING CLINICAL TRIALS

Testimony of:

Aaron S. Kesselheim, M.D., J.D.

Assistant Professor of Medicine, Harvard Medical School
Director, Program On Regulation, Therapeutics, And Law (PORTAL)
Division of Pharmacoepidemiology and Pharmacoeconomics
Brigham and Women’s Hospital

Boston, MA

United States House of Representatives
Committee on Energy and Commerce
Subcommittee on Health

July 9, 2014

Washington, D.C.

1620 Tremont Street, Suite 3030, Boston, MA 02120 Tel: +1 (617) 278-0930 Fax: +1 (617) 232-8602
e-mail: akesselheim@partners.org hitp://www.drugepi.org/staff/faculty/faculty_akessetheim.php



24

HARVARD MEDICAL SCHOOL BRIGHAM AND WOMEN'S HOSPITAL
Asron S, Kesselheim, M.D,, LD, MBH. y Division of Pharmecpepidemiviogy
and Pharmocoeconomics

Assistant Professar of Medicine

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
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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

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



28

HARVARD MEDICAL 5CHOOL BRIGHAM AND WOMEN'S HOSPITAL
men

Division of Phormacoepidemiology
ard Pharmacoeconomics

Aaron S. Kessetheim, M.D_ 1D, MPH.
Assistant Professor of Medicine

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.
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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
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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.
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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



57

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



69

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 hundreds can greatly accelerate the time in which the trial becomes

available to patients.
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Another challenge is that Lung-MAP requires commitment by pharmaceutical partners and the FDA to
ensure that trial provides a regulatory approval pathway. To support this, we have involved all partners
NCI, FDA, pharmaceutical companies, academic leaders, FOCR, and FNIH in the design and development
of study as whole and individual sub-studies. Furthermore, it is difficult to conduct randomized trials in
setting where patients have multiple options for obtaining treatment with targeted agents. In order to
reduce confusion and help patients reach the best decisions for their care, we have implemented a
system to provide guidance to physicians and patients on evaluation of screening results. In some cases,
exciting new drugs may have too little supporting clinical data for selection for Lung-MAP. To address
this, we are fooking to establish a mechanism {via phase i/lia studies) to seamlessly develop needed

data for a new candidate to become eligible for Lung-MAP.

Finally, in many clinical trials it may be difficult to discern differences in how patients are feeling as a
result of drug therapy. As Lung-MAP proceeds, the study is already examining ways that patient
reported outcomes {PROs) could be incorporated into the study so that important improvements to
patients’ health quality can also be measured in additional to analyzing each drug’s anti-cancer
potential. By using Lung-MAP as a venue to validate a lung cancer PRO, the resulting metrics will
become available for future lung cancer trials without having to keep developing and validate new

methods each time.

Despite these challenges that will be addressed as the study progresses, there are many key benefits of

the trial including;

*  Grouping biomarker driven targeted drug studies under a single arm will reduce screen failure

rate, making the screening worthwhile for both patients and physicians
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Operational and protocol development efficiencies of having a master protocol

Consistency of applying a master protocol—every drug for the disease would be tested in the
identical manner

Regulatory approval pathway for drugs and companion diagnostic biomarker provided

Shared infrastructure for screening, database, enroliment, etc. less costly than individual studies
Improvement in overall efficiency of drug development in a specific disease setting, bringing

safe and effective drugs to patients sooner than they might otherwise be available

in summary, we believe that Lung MAP, this unique public-private partnership, is a unique vehicle to

both benefit patients and support accelerated research and drug approval. This has been a team effort

with FOCR (led by Ellen Sigal and Jeff Allen), NCI {Jeff Abrams); SWOG ({Vali Papadimitrakopoulou, David

Gandara, Charles Blanke, Fred Hirsch, Mary Redman), FDA, and the private industry.

The potential of studies like Lung-MAP and other similar efforts is built on several key components that

we believe this committee can consider as the 21st Century Cures Initiative advances:

Biomarkers: Lung-MAP is systematically evaluating multiple genotypic markers within the same
study to assess their impact in lung cancer and beyond. Studies that incorporate Biomarker
evaluation are frequently far more expensive than traditional clinical trials. The 21st Century
Cures Initiative could establish an increased rate of per patient reimbursement to support and

incentivize these types of trials.

Diagnostics: A framework is needed to help coordinate the development, validation, regulation,

reimbursement, and implementation for advanced diagnostics. This is no small challenge. For

10
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example, the NiH voluntary registry for genetic testing contains 19,000 tests for 4500
conditions. Lung-MAP will help provide a case study - but this is just one approach. This
committee should consider developing a framework of policies governing advanced diagnostics,
including the pre-market and post-market authorities for data generation and requirements and

rates for reimbursement.

Partnerships: Lung-MAP is an example of a multi-stakeholder partnership that has already been
able to accelerate clinical trial processes and we are committed to continue to do so in many
other ways as the study now moves forward. in order for more of these types of partnerships to
occur, this committee could examine incentive structures and processes to facilitate data
generation/sharing and collaboration. This could inciude the review of current administrative
practices for establishing and implementing large scale trials to standardize approaches so

future partnerships are building on past successes and not starting over.

Resources: We do need to ask for more resources and funding to do more such projects. The
NCI budget is flat at best and it is difficult to bring new drugs and profiling to patients. We
therefore ask for sustained funding for NIH and FDA with a diminution of the constraints on

education, travel and paper work that make these projects even more complicated.

Lung-MAP is a public-private collaboration where each sector has committed to committed to do

business differently. Together 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. The shared goal of accelerating the pace in which new drugs are developed is

11
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the driving force behind this partnership. We know that this Committee shares that goal, and so we

thank you for taking on this important 21% Century Cures Initiative.

12
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Appendix ~ Lung-MAP Leadership & Committees:

Study Co-Principal Investigators

David Gandara, Director, Thoracic Oncology Program, UC Davis

Roy Herbst, Chief of Medical Oncology, Yale Cancer Center

Fred Hirsch, Professor of Medicine and Pathology & Associate Director for International Programs
University of Colorado Cancer Center

Philip Mack, Assistant Adjunct Professor, Co-Leader Molecular Pharmacology, UC Davis Comprehensive
Cancer Center

Vali Papadimitrakopoulou, Professor, Department of Thoracic/Head and Neck Medical Oncology, MD
Anderson

Mary Redman, SWOG Statistical Center in Seattle & Fred Hutchinson Cancer Research Center

Lawrence Schwartz, Chair of Radiology, Columbia University & Chair of SWOG Imaging Committee

Lung-MAP Trial Oversight Committee
Roy Herbst, Chief of Medical Oncology, Yale Cancer Center {Co-Chair}
Ellen Sigal, Chairperson and Founder, Friends of Cancer Research (Co-Chair)
leff Abrams, Associate Director, NCI-CTEP
Charles Blanke, Group Chair, SWOG
Tony Coles, Former CEQ, Onyx Pharmaceuticals
Gwen Fyfe, Former Vice President, Oncology Department, Genentech
David Gandara, Chair, Lung Committee, SWOG-UC Davis

Gary Gilliland, Dean and VP, Precision Medicine, University of Pennsylvania

13
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Fred Hirsch, Professor of Medicine and Pathology & Associate Director for International Programs
University of Colorado Cancer Center

Gary Kelloff, Special Advisor, NCI-DCTD

Liz Mansfield, Director, Personalized Medicine, CORH, FDA

Vali Papadimitrakopoulou, Professor, Department of Thoracic/Head and Neck Medical Oncology, SWOG-
MD Anderson

David Wholley, Executive Director, The Biomarkers Consortium, FNIH

Janet Woodcock, Director, CDER, FDA

Lung-MAP Drug Selection Committee

Roy Herbst, Associate Director, Translational Research, Yale {Chair)

David Gandara, Director, Thoracic Oncology Program, UC Davis

David Rimm, Professor of Pathology and Medicine, Yale

Everett Vokes, Chair, Dept. of Medicine, University of Chicago

Fred Hirsch, Professor of Medicine and Pathology, University of Colorado Can;:er Center
Garry Kelloff, Advisor to Associate Director, NCI

Glenwood Goss, Head, Division of Medical Oncology, University of Ottawa

Gwen Fyfe, Former Vice President, Oncology Department, Genentech

ignacio Wistuba, Chair, Department of Translational Molecular Pathology, MD Anderson
Jack Welch, Head of Gastrointestinal and Nueroendocrine Cancers Therapeutics, NCI-CTEP
Jeff Bradiey, Department of Radiation Oncology, Washington University in St. Louis
Kapil Dhingra, Managing Member, KAPital Consulting LLC

Kathy Albain, Professor of Medicine, Loyola

Mark Socinski, Director, Lung Cancer Section, UPMC
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Pasi Janne, Scientific Director, Dana Farber Cancer Center
Peter Ho, Founder, Metastagen

Suresh Ramalingham, Chief of Thoracic Oncology, Emory

Vali Papadimitrakopoulou, Professor, Department of Thoracic/Head and Neck Medical Oncology, MD

Anderson
Jamie Zwiebel, Chief, Investigational Drug 8ranch, NCI-CTEP
Mary Redman, Biostatistics, SWOG, Fred Hutchinson Cancer Center
Dana Sparks, Director of Operations and Protocols, SWOG
Naoko Takebe, Senior Investigator, NCI-CTEP
Shakun Malik, Head, Thoracic, and Head and Neck Cancer Therapeutics, NCI-CTEP
Ellen Sigal, Chair and Founder, Friends of Cancer Research
Jeff Allen, Executive Director, Friends of Cancer Research
David Wholley, Executive Director, The Biomarkers Consortium, FNIH
Sonia Pearson-White, Scientific Program Manager, Oncology, FNIH
Caroline Sigman, President, CEO, CCS Associates
Vince Miller, Chief Medical Officer, Foundation Medicine
Matt Hawryluk, Director of Business Development, Foundation Medicine

Roman Yelensky, Director, Clinical Genomic Analysis, Foundation Medicine

Lung-MAP Public Affairs Committee

Ryan Hohman, JD, Managing Director, Policy & Public Affairs, Friends of Cancer Research (Chair)
Frank DeSanto, Communications Manager, SWOG (Vice Chair)
Richard Folkers, Director of Communications, FNIH

Alison Hendrie, Senior Vice President, Rubenstein Communications {on behalf of FNIH)
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Alex Sturm, Account Executive, Rubenstein Communications {on behalf of FNIH)
Mary Pat Lancelotta, MBA, Vice President, Strategic Marketing, Foundation Medicine
Vikki Christian, Corporate Affairs, Amgen
Ayesha Bharmal, Global Media Relations Director, AstraZeneca
Jennifer Mills, PhD, MSW, MPH, Advocacy Relations, Genentech
Tracy Rossin, Director, External Comrunications, Medimmune
Katherine Reuter, Senior Manager, External Communications, Pfizer
NIH/NCI
Mike Miller, Senior Science Writer, NCI
Lynn Cave, Scientific Program Analyst, NCI-CTEP

Holly Massett, PhD, Senior Behavioral Science Analyst, NCI-CTEP

Lung-MAP Advocate Advisors

Holli Kawadler, PhD, Acting Co-Executive Director, Uniting Against Lung Cancer

Laurie Fenton-Ambrose, President & CEO, Lung Cancer Alliance

Andrea Stern Ferris, President and Chairman, LUNGevity

David LeDuc, CFRE, Program Director, Free to Breathe

David Simpkins, MS, Vice President, Strategic Communications Planning, American Cancer Society

Scott Santarella, President and CEO, Addario Lung Cancer Foundation
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Mr. PrrTs. Chair thanks the gentleman.
And now recognize Dr. Khosla, 5 minutes for an opening state-
ment.

STATEMENT OF SUNDEEP KHOSLA

Mr. KHOSLA. Good morning. My name is Sundeep Khosla. I am
a practicing endocrinologist and Dean for Clinical and
Translational Science at Mayo Clinic in Rochester, Minnesota. I am
also the principal investigator at the Mayo Clinic Clinical and
Translational Science Award, or CTSA, from the National Center
For Advancing Translational Sciences, NCATS, at NIH. I salute
the 21st Century Cures Initiative, and am please to share some
thoughts on the opportunities and challenges we face in bringing
new treatments to patients.

Mayo Clinic has facilities in six States and provides care for
more than 1 million people annually from all 50 States and 135
countries around the globe. In addition to clinical care, Mayo has
a robust research program, including clinical trials. Over the years,
Mayo has conducted pivotal clinical trials in many areas, including
diabetes, osteoporosis, heart disease, and cancer. Mayo Clinic won
a Nobel Prize in Physiology and Medicine in 1950 for the discovery
of cortisone and its clinical applications. Conducting clinical trials
is an extremely high priority for Mayo.

With the Congressional investment in NIH over the past several
decades and the NIH-supported human genome project, we are now
in a truly exciting era where there are more possibilities for under-
standing diseases and developing new drugs and new treatments
than ever before.

With these opportunities, however, have come significant chal-
lenges. To address these challenges, NIH Director Collins created
NCATS in December 2011 to catalyze the generation of innovative
methods and technologies that will enhance the development, test-
ing, and implementations of interventions that tangibly improve
human health across a wide range of human diseases and condi-
tions.

As astutely recognized by this committee, the clinical trials proc-
ess needs modernization. NCATS is seeking to do just that by fund-
ing CTSAs at 62 sites around the country, thus essentially creating
a network of potential clinical trial sites. The vision is that high
priority clinical trials funded either by NIH or by industry could be
run very efficiently through all or part of the 62-site network.

While implementation is not easy, there are three changes that
would facilitate the work of the NCATS clinical trials network. One
is institutional review board, or IRB reciprocity, between as many
of the sites as possible. Because each institution has its own IRB,
there are frequent and often lengthy delays in multi-center clinical
trials as each IRB reviews and eventually approves a clinical trial
protocol.

Reciprocity between as many sites as possible would mean that
once the IRB at the primary site approved the protocol, that ap-
proval would be accepted by the remaining sites.

Second, there needs to be much greater interoperability of elec-
tronic health records. This could allow, for example, study inves-
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tigators to rapidly search for study participants across all 62 CTSA
sites.

Third, for a national network of clinical trial sites to truly func-
tion efficiently, there needs to be greater harmonization of regula-
tions. For example, an investigator today must contend with dif-
ferent regulatory requirements from the Office for Human Re-
search Protections, the FDA, and the Office for Civil Rights, all
within HHS. Further complexity is added by State laws that may
go beyond the Federal requirements.

What can Congress do to help facilitate clinical trials at the na-
tional level? I have four suggestions:

First, continue to support the efforts of NCATS and the CTSAs
through ongoing and, if possible, enhanced funding.

Second, help develop policies that encourage IRBs to have great-
er reciprocity with other institutions.

Third, urge HHS to accelerate progress towards interoperability
of electronic health records.

Finally, develop policies for greater harmonization of regulations
across Federal agencies and across States.

Responsibility for modernizing clinical trials falls also on the
shoulders of individual academic medical centers. Here are three
ideas academic medical centers could consider to modernize clinical
trials:

One, work to shorten the time required for study initiation
through more streamlined contract negotiation with industry and
for IRB approval.

Two, because disagreements over the use of biospecimens often
cause considerable clinical trial delay, work to develop a simplified
biospecimens policy that is broadly accepted across sites and com-
panies.

Third, develop better electronic capabilities to enhance recruit-
ment, screening, enrollment, and tracking of study participants.

In summary, the opportunities for bringing new treatments to
patients have never been greater, yet significant challenges re-
main. Congress can help this effort by supporting discovery science,
NCATS, and the CTSA system, and by removing roadblocks in the
clinical trials process. Together Government, the private sector,
and academic medical centers must all step up and do all we can
to rapidly deliver discoveries to the people who need them.

Thank you for your opportunity to testify today.

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

Good afternoon Chairman Pitts, Representative Pallone and distinguished members of the House
Energy and Commerce Health Subcommittee. My name is Sundeep Khosla, M.D., and 1 serve as
the Dean for Clinical and Translational Science at Mayo Clinic in Rochester, Minnesota. [ also
am the principal investigator of the Mayo Clinic Clinical and Translational Science Award
(CTSA) from the National Center for Advancing Translational Sciences (NCATS) at the
National Institutes of Health (NIH). I salute the 21* Century Cures initiative of this Committee,
and in the brief time allocated to me, I would like to summarize Mayo Clinic’s perspective on the
current status of the conduct of clinical trials in the United States and the tremendous
opportunities, as well as significant challenges, we face for bringing new treatments to our

patients.

Mavo Clinic Background on Research and Clinical Trials

Mayo Clinic is a not-for-profit health care system dedicated to medical care, research, and
education. With more than 3,600 physicians and 60,000 employees, Mayo Clinic demonstrates a
relentless and unwavering commitment to excellence, which has spawned a rich history of health
care innovation. The Mayo Clinic logo of three interlocking shields symbolizes Mayo's
commitment to excellence and interdependence in the three areas of Research, Education and

Clinical Practice.
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Mayo Clinic, which has facilities in six states, provides care for more than one million people
annually from all 50 states and 135 countries around the globe. This year, we are celebrating our
150™ anniversary as an institution, and throughout our history, the needs of the patient have
always come first. In addition to clinical care, this includes conducting both laboratory-based and
clinical research, including clinical trials. Indeed, as stated so eloquently by Dr. William Mayo,
“The research we do today will determine the type of medical and surgical practice we carry on
at the clinic tomorrow.” Perhaps the most dramatic example of this commitment to research is
the discovery of cortisone in the 1930s by Dr. Edward Kendall and his subsequent partnership
with a clinician who saw patients with arthritis, Dr. Phillip Hench, leading them to test cortisone
clinically in a patient in 1948. The rest is history, including the awarding of the Nobel Prize in
Physiology and Medicine to Drs. Kendall and Hench in 1950. Since then, Mayo Clinic has
played a critical role in pivotal clinical trials in many areas, including the treatment of diabetes,
osteoporosis, heart disease and cancer. Mayo Clinic also had identified clinical trials as an

extremely high priority for Mayo research.

Future of Clinical Trials

it is safe to say that with the investment in discovery science at academic medical centers
throughout the country by the NIH over the past several decades, we are now in an era where
there are more possibilities for understanding disease pathways and developing new drugs than
ever before. These are truly exhilarating and exciting times to be a scientist involved in
biomedical research. Thanks in large part to the NIH-supported human genome project, there are

now literally thousands of new potential drug targets, and patients with many serious diseases
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have the right to have real hope that cures for their diseases may be achievable in their lifetimes.
With these opportunities, however, come significant challenges. Perhaps the biggest of these is
what has come 1o be called by many the translational “Valley of Death.” This refers to the fact
that the average length of time from target discovery to approval of a new drug currently
averages approximately 14 years, the failure rate exceeds 95%, and the cost per successful drug

exceeds $2 billion, after adjusting for all of the failures.

To address these challenges, Dr. Francis Collins (NIH Director) created the National Center for
Advancing Translational Sciences (NCATS) in December 2011. The mission of NCATS is “To
catalyze the generation of innovative methods and technologies that will enhance the
development, testing and implementation of interventions that tangibly improve human health
across a wide range of human diseases and conditions.” Largely through the Clinical and
Translational Science Awards (CTSAs), NCATS is pursuing this goal at multiple levels,
including facilitating new drug discovery, providing the tools to better understand human
physiology and disease, discovering new biomarkers, and most relevant to the discussion today,

enhancing the conduct of clinical trials.

As astutely recognized by this Committee, the clinical trials process in the US, and indeed
around the world, needs to be modernized. At a national level, NCATS is doing this by funding
CTSAs at 62 sites around the country, thereby essentially creating a network of potential clinical
trial sites. Thus, the vision is that high priority clinical trials, funded either by NIH or by
industry, could be run very efficiently through all or part of this network. However, this is clearly

not as easy as it sounds.
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First, each institution currently has its own Institutional Review Board (IRB) that reviews human
studies, and there are routinely considerable delays in multi-center clinical trials as each IRB
reviews and eventually approves a clinical trial protocol. Additional delays are encountered
when modifications are made to a clinical trial, leading each site IRB to review those
modifications. A goal that the CTSA network is pursuing is to have IRB reciprocity between as
many sites as possible, and potentially all 62 sites, so once the IRB at the primary study site
approves the protocol, that approval is accepted by the remaining sites. This “IRB reliance”
model is currently being rolled out through muitiple CTSA sites and has the potential to

significantly accelerate the conduct of multi-site clinical trials.

Second, there needs to be much greater interoperability of the electronic health records. This
could facilitate, for example, a study investigator’s search across all 62 CTSA sites and beyond
for the potential pool of study participants at various centers, which — with appropriate privacy
protections — could allow her/him to select the ones where the study could be most rapidly
conducted. While not the topic for today, interoperability is also critical for other types of

outcomes research, including comparative-effectiveness research in real work clinical practice.

Third, for a national network of clinical trial sites to truly function efficiently, there needs to be
greater harmonization of regulations across federal agencies and across states. Just as an
example, an investigator today has to deal with somewhat different regulatory requirements from
the Office for Human Research Protections (OHRP) (Common Rule), the Food and Drug

Administration (FDA), and the Office for Civil Rights (Health Insurance Portability and
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Accountability Act [HIPAA}) privacy rules. Superimposed on this are individual state

requirements.

How Congress Can Help

What can Congress do to help facilitate clinical trials at the national level? First, continue to
support the efforts of NCATS and the CTSAs through ongoing and, if possible, enhanced
funding. As summarized by the June 2013 Institute of Medicine (IOM) report on the CTSA
program, “The I0M Committee found that the CTSA program is contributing significantly to
advancing clinical and translational research,” although they did recommend “a number of
revisions to make the program more efficient and effective and to ensure its future success.”
Second, help develop policies that encourage IRBs to have greater reciprocity with other
institutions and thereby avoid duplicating efforts multiple times for a given clinical trial. Third,
provide funding and incentives for developing greater interoperability of medical records across
the country. Finally, develop policies for greater harmonization of regulations across federal

agencies and across states.

The responsibility for modernizing clinical trials falls also, however, to the individual academic
medical centers. Each step in the clinical trial process needs to be closely examined and
potentially modified. Prior to study activation, the time required for contract negotiation with
industry and IRB approval should be made as short as possible, The use of “master agreements”
between academic medical centers and companies, as well as greater IRB reciprocity (as noted
above), would greatly facilitate relieving this bottleneck. An additional issue that often causes

considerable delays is disagreements between the medical center and the industry sponsor
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regarding the use of biospecimens; having a more streamlined biospecimens policy that is
broadly accepted across sites and companies would be of tremendous value. There also needs to
be a greater feasibility assessment for subject recruitment at each site in order to avoid initiating

studies that are doomed to fail at that site.

Following activation of the clinical trial, there is a need for better electronic capabilities to
enhance recruitment, screening, enrollment and tracking of study participants. There also is a
tremendous need 1o train young clinicians in the conduct of clinical trials in order to have both a
robust cadre of clinical trialists as well as a pipeline for future clinical trialists. Finally, many
institutions struggle with having sufficient ethnic and racial diversity in a given clinical trial, and
ways to enhance the participation of minorities in clinical trials are clearly needed. This also has
been a problem in terms of representation of women in trials. While many of these issues are
local to each academic medical center, Congress can help by providing incentives to enhance the
ability of the medical centers to streamline their clinical trial process. It is only through a
concerted national and local effort that the problem of modernizing clinical trials can be

adequately addressed.

Industry also must play a role in modernizing clinical trials, in partnership with academia and
regulatory agencies. The current clinical trial model of a placebo-controlled, randomized,
double-blinded clinical trial may not be the most effective model, particularly for early phase
studies. Thus, there is growing interest in alternate clinical trial designs, including “adaptive
trials,” which aim to use the information generated in the trial as it emerges, not simply when the

study has been completed. As an example, by pre-specifying analyses to be conducted during the
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trial, subjects could be allocated to drug doses that show the greatest benefit early on, thereby
exposing fewer patients to ineffective doses, resulting in more ethical treatment of patients.
Importantly, the FDA has published guidance on the appropriate use of adaptive clinical trial
designs. However, there needs to be ongoing dialog between pharma, academia and the FDA in
developing more creative, and yet scientifically rigorous, methods to conduct clinical trials more
efficiently. In short, the science of clinical trial design needs to continue to advance, and this

should be facilitated by the FDA and other regulatory agencies.

Conclusion

In summary, the opportunities for bringing new drugs to patients have never been greater, but
significant challenges remain. Congress can, and should, help this effort through continuing and
enhancing support for discover science, NCATS, and the CTSA system. Legislative policy
changes and incentives are necessary to remove specific roadblocks in the clinical trials process.
Together, government, the private sector, and academic medical centers must all step up and do

all we can to rapidly deliver discoveries to our patients.
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About Mayo Clinic:

Mayo Clinic is the first and largest integrated, not-for-profit medical group practice in the
world. Doctors from every medical specialty work together to care for patients, joined by
common systems and a philosophy that the needs of the patient come first. 4,100 physicians
and scientists and 53,600 allied health staff work a Mayo which has campuses in Rochester,
Minn.; Jacksonville, Fla.; and Phoenix/Scottsdale, Ariz. Mayo Clinic also serves more than 70
communities in the Upper Midwest and Georgia through Mayo Clinic Health System.
Collectively, these locations care for more than 1.1 million people each year. Mayo Clinicis
governed by a Board of Trustees composed of public members and Mayo physicians and
administrators.

Mayo Clinic’s mission is to inspire home and contribute to health and well-being by providing
the best care to every patient through integrated clinical practice, education, and research.

For more information, please contact:
Jennifer Mallard, Director, Federal Government Relations, Mayo Clinic
mallard.iennifer@mayo.edu or 202-621-1850
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Mr. PrrTs. Chair thanks the gentleman.
And now recognize Ms. Stafford, 5 minutes for an opening state-
ment.

STATEMENT OF PAULA BROWN STAFFORD

Ms. STAFFORD. Good morning, Chairman Pitts, Ranking Member
Pallone.

Mr. PrrTs. Make sure your button is pressed. Thank you.

Ms. STAFFORD. Good morning, Chairman Pitts, Ranking Member
Pallone, and members of the Health Subcommittee. Thank you for
the opportunity to appear before you today. My name is Paula
Brown Stafford. I am president of Clinical Development at
Quintiles, the world’s largest provider of biopharmaceutical devel-
opment and commercialization services. We have more than 29,000
employees globally, including nearly 10,000 here in the U.S. We are
engaged every day in helping bring better medicines to patients
faster.

To give you a sense of our scope, over the past 10 years, we have
enrolled nearly 1 million patients in clinical trials at over 100,000
investigative sites like Yale, Mayo Clinic.

Our experience and our role as a facilitator of the process gives
us a unique vantage point on where the challenges and opportuni-
ties are in the drug development process.

We all agree the development process is too expensive, in excess
of a billion per NME, and takes too long. Generally, that is 7 to
10 years. And, yes, patients are waiting.

Modernizing clinical trials is critical if we are to meet the goals
we share of delivering medicines faster at less cost to patients who
need them.

Quintiles works closely with our biopharma customers and the
FDA to find better ways to design and execute studies to meet this
goal, and we have had many collaborative successes to date, yet
there is more to be done.

My remarks will focus on three areas for further innovation and
a number of recommendations where Congress can help accelerate
meaningful improvements.

First, with nearly 80 percent of total drug development time and
cost spent on clinical trials, we must focus on patients, creating
better ways to find the right patients for the right clinical trials.
The bulk of time to conduct a clinical trial is spent in finding pa-
tients that meet the increasingly complex inclusion/exclusion cri-
teria of trials today. Improving data collection and accessibility
would facilitate more rapid identification of patients suitable for
clinical trials. Without new approaches and better access to data,
patient recruitment will become increasingly difficult, especially as
we work to develop cures that are more targeted or personalized
based on genomics.

Second, there is much more room for improving the process of
conducting clinical trials, reducing the timeline for each trial by
eliminating redundancies and inefficiencies, particularly in what is
known as the startup phase, where it can take up to 18 months
just to get to a point where a study is open for patient enrollment.
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Also standardization of clinical trials. The protocols, the data col-
lection requirements would help to reduce repetitive activities that
happen across trials.

Among private sectors, the Clinical Data Interchange Standards
Consortium, CDISC group I chaired from 2012 to 2011, has re-
cently even created data standards for a number of therapeutic
areas, including multiple sclerosis, Alzheimer’s, and asthma.

The third area is pathways. Alternative development pathways
could speed the introduction of new therapies to address serious
unmet medical needs as an alternative to the traditional three-
phase clinical trial paradigm. Great strides have been made by the
passage of FDASIA—the anniversary is today, 2 years ago today.
Also the creation of the breakthrough therapy designation and
other expedited drug approval pathways. However, these have
largely addressed FDA review time, which was 10 months, but not
the much longer development time, which is 10 years.

So how can Congress help? A number of recommendations.

One, Congress could encourage the FDA to set goals for more fre-
quent use of master protocols and adaptive designs. Both of these
approaches allow multiple drugs to be evaluated in the same trial,
identify affected and non-affected populations faster. And Quintiles
has recently submitted a proposed master protocol for diabetes,
CVOT, to the FDA, and are expecting comments later this month.

Congress could take steps to improve the quality and accessi-
bility of the data to researchers and thereby improve the speed and
accuracy of identifying the right patients for the right trial. Among
these steps are incremental improvements to linkages between
EHR and clinical research databases, better interoperability among
EHRs, and examining where there are misinterpretations of
HIPAA and other data privacy regulations that may be inadvert-
ently hampering the use of de-identified data to improve research.

Congress should explore ways that the FDA and the NIH could
encourage the use of central IRBs, which, in our experience, can
cut the time to even start an individual investigative site for more
than 100 to 45 days.

And Congress could encourage FDA to pilot alternative develop-
ment pathways, similar to the adaptive licensing approach that the
EMA is now piloting. The tools and science are in place to support
alternatives whereby treatments could be tested and approved for
limited use while ongoing studies would still be required.

Chairman Pitts, members of the subcommittee, I ask you and
your colleagues to support these recommendations because at the
end of the day a spouse, family member, a friend, or even you may
benefit from the next drug discovery that a modernized clinical
trial system brings forth.

Thank you.

[The prepared statement of Ms. Stafford follows:]



92

QO QUINTILES

Statement of Paula Brown Stafford
President ~ Clinical Development
Quintiles
Before the Committee on Energy and Commerce
Subcommittee on Health Hearing On

“21st Century Cures: Modernizing Clinical Trials”

July 9, 2014

Good morning, Chairman Pitts and Ranking Member Palione, and members of the Health
Subcommittee; thank you for the opportunity to appear before you today and to add to the 21

Century Cures Conversation.

My name is Paula Brown Stafford; { am President of Clinical Development at Quintiles, the world’s
largest provider of biopharmaceutical development and commercialization services, with more than
29,000 employees globally, including nearly 10,000 in the U.S. Together we deliver services in over 100
countries and are engaged every day in helping bring better medicines to patients faster. To give you a
sense of our scope, over the past 10 years, we have enrolled nearly 1M patients in clinical trials at over

100,000 investigative sites. We are pleased to be part of today’s hearing on Modernizing Clinical Trials.

The breadth and depth of our experience, as well as our role as a facilitator of the process, gives
us a unique vantage point on where the chalienges - and opportunities - are in the drug
development process. It is a process we all agree is too expensive (in excess of $1 billion) and
that takes too long — generally seven to 10 years. At the end, as we all know — patients are

waiting.
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Modernizing clinical trials is critical if we are to meet the goals we share of delivering better
medicines faster, at less cost, to patients who need them. The biopharma industry and its
service providers, along with FDA and other stakeholders have made great strides in improving
the process. We work closely with our customers and the FDA to find better ways to design and
execute studies to meet this goal, and have had many successes and appreciate the spirit of

collaboration from the FDA. Nonetheless, more can be done.

My oral testimony will focus on three areas for further innovation and then offer a few of the
suggestions of where Congress could help accelerate meaningful improvements.

1. Utilizing newer design approaches and improving data accessibility to improve our focus on
patients, creating better ways to find the right patients for the right clinical trials;

2. Modernizing the processes of drug development, including ways to improve the quality and
efficiency of clinical trials, reducing the timeline for each trial by eliminating redundancies and
inefficiencies

3. Establishing alternative development pathways to speed the introduction of new therapies to

address unmet medical needs.

In this written testimony, we provide a more comprehensive exploration of these areas, provide

the rationale for solutions and make additional recommendations.

Master Protocols and Adaptive Designs to Target Therapies to the Right Patients, Efficiently

The Challenge

Clinical trial productivity is dramatically reduced and costs are vastly increased by the need for each
Sponsor to conduct separate development programs in the same patient population for the same

indications, for similar molecules or for molecules with common pharmacological mechanisms of action.
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Drug development failure rates are high, time is wasted with duplicative recruitment and other efforts,
and patient participation is not optimized.

A Solution

Various study design approaches that identify failures faster and advance promising drugs are available,

including Adaptive Designs and Master Protocols.

Adaptive Trial Design: There are many types of adaptive designs, but all such designs use Bayesian
methodology to characterize drug efficacy more precisely and efficiently in selected populations, based
upon cumulative experience. It is also possible to combine adaptive design within Master Protocols,
such that multiple drugs can be simultaneously evaluated, such drugs “rolling in” or “rolling off” as
available for study and as evaluation is completed. This approach is currently being evaluated for wider
adoption by the EMA. The national regulatory authority in Singapore has similarly investigated the use

of adaptive authorization within Master Protocols.

Master Protocols: A Master Protocol allows multiple drugs to be evaluated in the same trial, with
inclusion criteria that are relatively homogenous, and any necessary customization based on drug
characteristics. Multiple compounds for a particular indication can be tested within the same Master
Protocol, rather than requiring a separate protocol/development program for each. Only one placebo-
controlled arm would be required instead of duplicating the same arm for each drug. This standardized,
progressive regulatory approach would require fewer patients be on placebo and fewer enrolled overall,
and significantly reduce costs and timelines by not requiring separate start-up and recruitment
processes for different therapies.

The I-SPY 2 trial is an example of an adaptive trial using a Master Protocol, being carried out by a

consortium involving industry and academia, with the collaboration of the FDA. {-SPY 2 takes an agile
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approach, using a Master Protocol in which multiple oncology agents are evaluated in similar
populations, with predefined success criteria, using a Bayesian adaptive design. The trial is for women
with newly diagnosed locally advanced breast cancer segregated into treatment arms based upon
biomarkers and other criteria. The study is evaluating whether adding investigational drugs to standard
chemotherapy is better than standard chemotherapy alone before having surgery, using complete
radiographic response/remission, rather than event-free survival as the efficacy endpoint. The trial is
simultaneously testing multiple investigational drugs thought to target the biology of each participant's
tumor. If the data is supportive that a particular drug is may prove effective in a given patient
subpopulation, this “proof of concept” study can form the basis for a subsequent Phase 1l trial, in which
confirmation of response on this same radiographic endpoint can form the statutory basis for approval.
The Sponsor must, however, commit to continuing the trial in order to assess the effects of the drug on
event-free survival and to obtain broader labelling claims, Dr. King Jolly, Senior VP of Quintiles, serves as
a member of the Executive Steering Committee of this trial, and has helped formulate operational,
scientific, and regulatory strategies related to this program. Quintiles is also providing the traditional
Clinical Research Organization (CRO) services for this trial, and has provided financial support.

Recommended Approach

Quintiles recommends encouraging the use of adaptive designs and Master Protocols to maximize
identification of drugs that work in the patient population without having to duplicate efforts across
multiple Sponsors. Congress could consider requiring a certain percentage {perhaps 10%) of therapies
entering Phase I to include Master Protocols and adaptive designs and that regu!étory standards and
approval criteria be clarified to encourage multiple biopharma companies to collaborate on Master

Protocols with Bayesian designs.



Using Data to Facilitate Better Clinical Trials and to Benefit Patients

The Challenge
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The practice of medicine and evaluation of therapies is a continual process that has largely been an

experience- and paper-based endeavour. Today’s technologies offer greater opportunities to harness

real-world data and perform advanced analytics to inform better medical decisions, identify new uses

and cures, improve drug development timelines and success rates, and more. While there are many

efforts and advances, more can be done to truly harness this value.

As the 21" Century Cures white paper points out, analyzing data from the delivery setting could improve

Discovery, Development and Delivery of better treatments. Below are examples of the benefits of data

analytics across the spectrum. Each of these is conducted today in varying degrees, but the accuracy

and power of the insights are only as good as the data available for analysis:

Real World Data Drives
Discovery

Real World Data Improves
Development

Real World Data improves
Delivery Decisions

Improve understanding of
disease and inform the next
generation of development by
identifying unmet needs and
opportunities

inform better study design,
dosing, inclusion/exclusion
criteria

Discover potential safety and
interaction issues of approved
therapies (which supports more
aggressive approvals}

Identify new uses of approved
therapies and support product
extensions

Accelerate trial execution
through integration with EMRs,
with collection of data at point
of care

Continually assess benefits and
risks to inform better coverage
and medical care decisions that
reward value {cost and
effectiveness)

Accelerate patient recruitment
through EMRs, social media, and
internet-enabled patient portais
that facilitate more rapid
identification of patients suitable
for clinical trials.
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A Solution

To achieve these benefits, public and private entities alike must continue to enable the evolution of
clinical trial design and conduct from the traditional “analog and local” model to a “digital and global”
one. This includes continued investment in technologies, expedited validation and use of new tools, and

importantly, improved collection and accessibility of data.

in the analog and local model that is largely stili the norm today, design and planning are based on
individual experience, with patient recruitment depending on individual relationships. Finding the right
patient is rather a hit and miss affair. Clinical trials are conducted with separate paper report forms that
require duplicate entry of each visit {data in the clinician’s usual patient care notes and then in clinical
trial records} and rigid schedules. Before the adoption of electronic databases and analytics, interim
data were not available for months at a time, and with conclusions drawn after biostatisticians combed
through spreadsheets. Safety is demonstrated only through a large number of patients enrolled in
studies. Clinical development programs are determined based upon regulatory precedent, the guidance

from Key Opinion Leaders, and the experience of treating physicians.

In contrast, in a digital, global model, which the industry is making some small strides toward, design is
informed by real-world large, de-identified datasets and performance and productivity metrics, with
patient recruitment taking advantage of the Internet and social media. The right patient would be
identified by prescreening through data collection instruments served through the Internet, and trials
would be conducted by collecting data directly from EMRs or through data collected at point of care that
is integrated with EMRs. Data would then be housed within HIPAA-compliant e-Source archives,

accessible for real-time access, remote monitoring, and application of signal detection analytics to allow
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“just-in-time” assessment of safety and protocol compliance. Interim data would be available within
hours, and safety demonstrated through immediate access to real-world data. Clinical development, in
effect, would be EMR-enabled.

Recommended Approach

To maximize benefits of technology and analytics to further public health there are varying steps
Congress could take to improve the quality and accessibility of data, listed below in order from ideal to
step-wise improvements:

Create a central repository of accessible securely de-identified patient-level data and make available
for research use through appropriate licensing. This would speed discoveries and development and
improve assessment of real-world safety in larger populations. it would be a bold step, but others —such
as the UK National Health Service — have made this a public health priority, and are gaining benefits
from data that have been adequately anonymized and ‘de-risked.’ Currently, there are many large stores
of patient data that can be de-identified, but the risk of being associated with, or liable for, the re-
identification of individual patients hampers the willingness of care networks to share data with external
researchers and causes reluctance among sponsors to work with third parties to tap the data. There is a
need for a source of de-identified patient data to allow cutcomes to be tracked, allowing use of real-
world post-marketing data to answer regulatory approval questions. Regulatory changes could be made

to provide a safe harbor for use of de-identified real-world patient data.

Other steps that could lead to improvements, short of the central repository described above, include:

Unique Patient identifiers: Unique, HIPAA-compliant patient identifiers that follow individuals across

settings, care networks, multiple EMR and health information systems would enable more accurate and

comprehensive tracking of treatment outcomes and disease prevalence, which would help post-
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marketing surveillance, inform treatment options, identify treatment gaps and provide information to
improve new drug development and clinical trial design and recruitment. At present, patient records
and outcomes data may appear in many different places — including records from hospitals, pharmacies,
ambulatory care centers, and death centificates — making accurate assessment of outcomes
unattainable. A unique patient identifier would allow for easy decoupling of patients’ identities and their
record, protect privacy and reduce the disjointed nature of current systems and the duplication of

identifying and de-identifying data as it is cleaned for research use.

Integration of EMRs: All EMR systems in the U.S. should ideally be interoperable to allow a free flow of
longitudinal health data accessible by everyone. This would allow real-world outcomes to be discerned
much more quickly, allowing risk/benefit assessment to be carried out on millions of patients in near
real time. This would transform the way we do clinical trials, giving access to patient data from all
sources ~ doctor’s office, urgent care, pharmacy clinics, hospitals, secondary, tertiary care centers —
allowing complete tracking of patient care and outcomes. The Partnership to Advance Clinical electronic
Research {(PACeR) initiative® is aiming to standardize data across multiple EMR systems, and to
implement clinical trial data collection systems that “wrap around” EMRs, allowing continuity of care
across all locations. CDISC has an initiative underway in this area and is a member of PACeR. The
government of Singapore has a mostly-uniform, countrywide uniform EMR system with a lot of
interoperability, allowing comprehensive assessment of safety data and outcomes. This has given the
regulatory authorities the confidence needed to approve products for narrowly defined populations
from smaller trials, followed by additional, larger trials to expand the label {adaptive or staggered

licensing/approval).

! http://pacerhealth.or
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Improved Data Standards/Integration to unlock the power of real-world late phase data: Improved data
standardization and integration is needed, as is the ability to contact patients directly via digital
communities, There is scope for standardization of Electronic Data Capture (EDC) formats, which at
present are different in each company. Standards should be established for data that are gathered
iteratively and are common to every trial, such as safety, demographics, pharmacokinetics and clinical
pharmacology, and in some cases, therapeutic standards. EMRs are most useful in integrated delivery
systems. In the U.S., there are many different EMR vendors/systems, and they are used in various
permutations. For the most part, such systems are not interchangeable; nor are they configured for
clinical trials. Quintiles has put together the COMPASS Distributed Data Network’ of around 10 EMR
systems covering 19 million people for studies, and this is proving useful for safety and outcomes
research. Another useful approach is to carry out hybrid studies using de-identified data from EMRs,
supplemented by more focused data collection the physician and the patient. This approach allows
better clinical trial functionality from EMRs. Safety and adverse event (AE) reporting could be stimulated
using an add-on patch to the EMR, giving the physician the option to report that a symptom may be

related to a drug; if yes, a link could pop up to MedWatch.

Use of Social Media and the Internet in Drug Development: Social media has changed the doctor-
patient relationship and is fuelling the rise of patient empowerment. Online communities for sharing of
information about disease symptoms, medication side-effects and clinical outcomes have become
commonplace. Many entrepreneurs and established companies — and the government — are leveraging
these networks to inform their development strategies, and even to identify and recruit patients. For
example, Quintiles’ Mediguard.org and ClinicalResearch.com support a community of patients who have

opted to provide medication and condition information and are motivated to participate in research.

2 http://www.quintiles.com/assets/0/111/118/233/1338/d098e5fb-d882-475d-b305-8865¢2131aae. pdf
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Currently, over 2.6 million patients in the U.S., UK, France, Germany, Spain, and Australia have
registered making it one of the largest and fastest-growing healthcare communities in history. Social
media-based interactions of this kind represent a disruptive technology that can harness large, de-
identified datasets. There is potential for a new research paradigm for data collection, adverse event
reporting and even direct-to-patient recruiting for clinical trials, and social-media based trials. Potential
benefits for clinical trials are far-reaching, including lower cost and high speed versus traditional site-
centric model, better connectivity between multiple healthcare stakeholders, reduction of geographical

limits, and the potential for long-term contact and participation.

Looking ahead, social media could accelerate timelines and reduce the costs of drug deve!opmént in
some diseases, with the potential to contact motivated patients directly, rather than working through
the complexities and expenses of site contracting. The advent of a social media based trial is not
unthinkable, and this is a truly disruptive force in healthcare. As with traditional trials, though, high data
quality will be essential. The policy issue for today is to ensure adequate data protection and patient
safety — including provisions for informed consent — without *handcuffing’ patients’ ability to ‘opt in’ to
research in the public forum of the Internet. Congress needs to protect such clinical trial participants
from discrimination or other harms based on what they reveal online. The fact that pre-existing

condition exclusions for health insurance are now prohibited is a step in the right direction.

Sharing of Precompetitive Data: it would be helpful if precompetitive data of no direct commercial
value ~ including placebo data, safety and other data, data related to products that have failed and are
no longer being developed, and data on products that are off patent — could be made available for

modelling and simuliation of trial outcomes. This could improve the probability of trial success for all
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Sponsors. For example, under the new openFDA initiative the FDA is making public millions of reports
about prescription medicines, such as adverse events and medication errors, between 2004 and 2013.
The FDA has also done some work to encourage companies to submit genomic data associated with
their early development programs to add to the general body of knowledge. More data would allow

validation of additional tools.

Each of these approaches would help in varying degrees to improve the quality and availability of data,
and would in turn improve discovery, development and delivery of new cures and improved treatments
for patients, With the data and analytical tools available today, we already see the value in terms of
Improving design, predictability and achievement of patient enrolment and ultimately improving
probability of success. In the post-marketing phase, as data and techniques improve, thereis
tremendous potential for insights to improve care, identify new uses and assure safety. Congress should

work to encourage the integration and accessibility of data, within the bounds of patient privacy.

improving the Processes of Drug Development

Reducing Today’s Clinical Trial Timelines

The Challenge

1t is well documented that clinical trials are taking longer, and are becoming more complex and thus
more expensive. The entire site start-up process, from Ethics Committee/Institutional Review Board
(tRB) approval through site contracting can take up to 18 months. This must be completed before
recruitment may begin. Ethics Committee approvals are a major delaying factor in clinical trial start-up;
it can take up to a year to get approval to use a site, such as a hospital or medical practice. At present,
for a 200-site study, the protocol is typically reviewed 200 times {once by each site) and 200 contracts

are separately negotiated. The fastest timelines Quintiles typically sees for centralized IRBs are 45 days
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to approval vs. 105 days each with local, individual IRBs. Other factors delaying start up include not
enough standardized clinical trial documentation, which leads to ‘reinventing the wheel’ for each study
and often each site and the fact that there is currently much duplication of effort in regulatory filings,
and sometimes trial criteria, between the United States and the EU.

Solutions

Below are short-term pragmatic solutions that would help improve trial timelines and reduce

unnecessary duplication of effort and thus cost:

Centralized Ethics Committee Approvals: Our experience shows that central IRBs, whose job is to
perform this function, are two to three times faster at providing protocol review and approval to
proceed.

Recommended Approach: Congress should urge the FDA to strongly encourage the use of central IRBs

for the initial protocol review at the IND (investigational new drug) approval meeting —so that once a
protocol has been approved by a recognized central IRB, it would effectively be approved for any site in
the United States. Subsequent reviews at the site fevel IRB would focus on the specific requirements of
each individual site (local regulations, and factors related to patients and investigators), but would not
revisit the protocol and hold up the initiation of the other activities needed to get the trial up and
running. Centralized IRBs are already used successfully in Europe, and a centralized process has also

been implemented in hospitals in Quebec, including templates for informed consent paperwork.

Standardization of Clinical Trial Data and Documentation Requirements: Standardizing clinical trial
data and documentation requirements, including qualifications for sites and IRB approvals, and
informed consent forms would expedite the site start-up timeline. Investigator contract negotiation is

also a time-consuming process with scope for added efficiencies. In Europe and other regions, these
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forms are approved by the regulatory authority as part of the clinical trial protocol review, with only
minor changes being made at the site level,

Recommended approach: Congress should encourage the adoption of a harmonized set of standards
that would result in a process that is less expensive and more iterative, making use of electronic systems
and decreasing the paperwork involved. There are existing models and options that could be built upon
to expedite this process, including collaborative private-sector efforts in the U.S. and approaches in
other countries. The Clinical Data interchange Standards Consortium (CDISC), an organization Quintiles
helped found and which | previously chaired, has established widely-regarded standards to support the

acquisition, exchange, submission and archive of clinical research data and metadata.

Establishing Alternative Development Pathways

The Challenge

It currently takes an average of over seven years of total development time for New Molecular Entities,’
including large, expensive Phase Ill studies required to demonstrate safety and efficacy in a broad
popuiation. This does not include the consideration that the risk/benefit relationship can differ sharply
depending on the severity of the patient’s iliness and the availability of alternative therapies. Therapies
that could benefit smaller subsets of populations take longer to develop in today’s model and face the
prospect of not reaching those specific patients because of the ‘up or down’ determination of safety and

efficacy for the broader population.

The creation of the Breakthrough Therapy designation and expedited drug approvdl pathways is a
welcome advancement, and we applaud the effort, including use of surrogate endpoints, early

consultation for more efficient trial design, the increasing use of biomarkers, etc. However, the actual

3 hitp://esdd.tufts.edu/files/uploads/Outiook-2013. pdf
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time savings offered focuses largely on FDA review time (reducing from average of 10 months to six}
versus providing a condensed development timeline, which currently ranges from 5-10 years to advance
through the three-phase model.

A Solution

Quintiles strongly supports the adoption of alternative development pathways to speed the introduction
of new therapies that would address unmet medical needs for patients with serious or life-threatening
conditions, An example of this is the Adaptive Licensing approach that the European Medicines Agency
{EMA) is now piloting.* In 2013, a similar alternative pathway approach was the subject of an FDA public
hearing.® Under the FDA proposal, “the drug's safety and effectiveness would be studied in a smaller
subpopulation of patients with more serious manifestations of a condition. Such a pathway could
involve smaller, and more focused clinical trials than would occur if the drug were studied in a broader
group of patients with a wide range of clinical manifestations. The use of biologically and clinically
meaningful surrogates as non-mortality endpoints should be allowed. The labeling of drugs approved
using this pathway would make clear that the drug is narrowly indicated for use in limited, well-defined
subpopulations in which the drug's benefits have been shown to outweigh its risks.” Allowance of such
designs and endpoints should obligate Sponsors to conduct evaluations of longer-term, post-approval

safety and outcomes.

Quintiles’ research suggests that patients are willing to use therapies developed under an accelerated
pathway. This is based in part on a 2012 survey of patients living with chronic disease, which found that

patients want access to new medicines sooner, and that those in greatest need are willing to accept

*hitp://www.ema.europa.eu/ema/index.jspcurl=pages/regulation/general/general_content 000601.is
pP&Mid=WCOb01ac05807d58¢ce

® https://www.federalregister.gov/articles/2013/01/15/2013-00607/creating-an-alternative-approval-
pathway-for-certain-drugs-intended-to-address-unmet-medical-need
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more uncertainty about a new therapy if it offers potential to improve their heaith:® 71% of U.S. patients
surveyed agreed that: “We take too long to make drugs available, which costs lives by forcing people to

go without potential beneficial therapies.

Quintiles maintains not only that such a pathway is an important way to bring new therapies to patients

in need, but also that it is a feasible pathway that can be operationalized today.

Recommended Approach

FDA should adopt, on a pilot basis for conditions meeting agreed criteria, an alternative development
pathway where new entities meeting safety and efficacy endpoints {inciuding clinically and biologically
meaningful, non-mortality surrogates) in smaliler, weil-defined populations are granted limited market
approval for that specific sub-population. The sponsor would then conduct additional studies on
expanded populations to evaluate safety and potential expansion of label to broader population, while

monitoring real-world outcomes in treated patients,

Today's technologies and science provide the ability to keep patients safe while accelerating access in
ways not envisioned with the original Gold Standard three-phase randomized clinical trial {(RCT) model.
Below are five key capabilities to operationalize this approach. Each would improve drug development
today. Together they would allow for the more aggressive step of allowing an Alternative Development
Pathway. They would create a rigorous, confidence-inspiring pathway based on pre-registration studies
in narrowly defined subpopulations, together with post-marketing registries and observational studies

to ensure safe use:

® Quintiles. The New Health 2012 Report: Rethinking the Risk Equation in Biopharmaceutical Medicine.
Available at: http://newhealthreport.guintiles.com/wp-
content/themes/new_health report/media/pdf/Quintiles NewHealthReport 2012.pdf
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Data Analytics to Power Accurate Studies: The first key to making this work is being able to
incorporate real-world data to inform trials. Quintiles and others have this capability and use it
today. Congress should: 1} direct FDA to encourage its use; and 2} drive availability of de-
identified data, This would enable better planning and design of pre-registration trials in
stratified subpopulations so that these studies have the maximum likelihood of providing
clinically and statistically significant findings. Advanced trial design tools are available now to
incorporate real-world data into trial designs. For example, we use a tool called Quintiles
Infosario™ Design that allows us to query real-world data including de-identified electronic
medical records (EMRs) representing more than eight million patient lives. With this capability,
questions such as “What are the anticipated event rates for specific sub-populations?” and
“What sites are likely to see the specific populations eligible for this treatment?” can be
answered. Those insights then can be used to perform simulations of possible trial designs in

real time to yield more informative and efficient studies.

Precise identification of the patient subpopulation. Recent advances allow for the use of
genomics, RNA sequencing, expression analysis, soluble and tissue-based biomarkers, and
statistical methodologies to identify appropriate subpopulations. With these technologies, the
patients who are most likely to benefit can be identified, optimizing the benefit-risk profile.
However, we need FDA’s continued acceptance and support of stratifying biomarkers as valid
inclusion criteria and Congressional support of collaborative efforts to combine and study

existing genomic data, and to encourage ongoing banking of samples.
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Higher-quality study sites to limit variability. Smaller studies in stratified subpopulations
intensify the need for research precision exceeding currently accepted levels. In order to limit
variability, the accelerated pathway will require higher-quality study sites than are currently
required for traditional studies. This could undermine the validity of smaller stratified trials.
Collaborations with investigators and the use of sites that exceed existing quality and
operational metrics will be necessary. Specialized sites are increasingly being used in clinical
research. Others commenting to the Committee have called for the creation of Clinical Trial
Networks that meet agreed upon standards. Quintiles supports this concept, yet suggests that
Congress consider existing networks and standards established through current private sector
initiatives. For example, Quintiles has a Prime and Partner Sites program that identifies and
partners with sites and investigators who are capable of delivering these enhanced research

capabilities, and monitors their performance with metrics and ongoing review.

Real-world drug use in approved subpopulations. Registries can be used to evaluate the
efficacy and safety of a new therapy in the narrowly defined subpopulation in routine clinical
practice for which safety and efficacy have been demonstrated in pre-registration studies.
Observational studies 'can be used to assess real-world efficacy of the drug in all patient
populations, even those not specifically evaluated in pre-registration studies. In our experience,
the combination of well-constructed registries and scientifically rigorous observational studies
augments insights gained from prospective pre-registration studies. It also provides knowledge
about the benefit-risk profile of a drug in the real-world setting most relevant to practicing

healthcare providers and patients.

17
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e) Monitor use of medicines in patients not participating in registries to identify and evaluate off-
label use. Prospective observational studies based on EMRs could be conducted to monitor
medicine use in patients who are not enrolled in registries or observational studies. This would
provide insight into the real-world use of the therapy and help to assess the percentage of
prescriptions that are consistent with the labeled indication, the ways in which patients who
utilize a drug off-label differ from the population for which the drug was approved, and the

outcomes in such patients.

All the necessary pieces are in place to embrace alternative pathways for drug evaluation and approval.
The tools and data required to identify and monitor patients correctly exist now. An integrated approach
to the continuum of development and prescribing can be identified. To borrow from the technology
world, we must “think big, start small, and scale fast” to make this alternative pathway a reality so that
patients in need can benefit without delay. Congress should clarify, and if necessary amend, FDA
statutes to allow and encourage the agency to adopt new pathways for development of new medicines,

biologics and devices (rather than defaulting to an up or down vote on ‘safe and effective’),

Harmonizing Regulatory Requirements internationally: Today’s drug development is a global endeavor.
What determines where drugs are tested and made availabie is often complicated and made more
expensive by varying requirements for studies across geographies, including between the U.S. and £U.
For instance, preparing different regulatory authorization applications for each country, for the same
studies, requires enormous staff time and thus cost, with little benefit or meaningful differences. At
times, different requirements for studies can even lead to the discontinuation or significant delays in
advancing of promising development programs due to the prohibitive cost of doing large-scale studies

differently for different authorities.

18
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Quintiles has particular experience of the need for harmonization, having seen introduction of a
promising program for a rare disease slowed by several years because one region required a trial with a
placebo arm, the other {where a competitor product was marketed) required a trial including standard
of care. Given the limited population for this investigational therapy, there were not enough patients to
carry out both a placebo controlied and a non-placebo controlied study in a timely manner. This resulted
in significant delay in making the drug available to patients and unnecessary cost of running separate

studies.

Increased harmonization would reduce redundancies that have significant time and cost implications,

and improve availability of medicines for patients who need them.

Recommended Approach: There has been a gradual move towards more harmonization through the

International Conference on Harmonisation of Technical Requirements for Registration of
Pharmaceuticals for Human Use (ICH); this could be expanded and accelerated. The U.S. should increase
cooperation and harmonization with other countries, starting with the EU, and consider mutual
recognition of new drug regulatory authorization applications in the U.S. and EU. Congress should

consider adding a goal to PDUFA 6, setting milestones for increased harmonization.

On behalf of Quintiles, thank you again for the opportunity to be part of today’s discussion on
modernizing clinical trials. | will be more than happy to expand upon any of the recommendations we
have offered today, and look forward to your questions and participating further in the 21" Century

Cures Conversation.
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Mr. PrrTs. Chair thanks the gentlelady.

And thanks all the witnesses for very thoughtful testimony. And
we will begin questions and answers.

At this point, let me ask you for a unanimous consent request
to submit for today’s hearing record four items: Letters to the edi-
tor of the New England Journal of Medicine questioning a number
of assertions made in an article Dr. Kesselheim and others had
published in the same publication on March 27. And these letters
include a letter from Mark McClellan of the Brookings Institution
and Ellen Sigal of the Friends of Cancer Research, a letter from
the Infectious Diseases Society of America, and a letter from the
Leukemia and Lymphoma Society.

Without objection, so ordered.

[The information follows:]
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The contribution of tumoral D3 to sunitinib-
associated hypothyroidism probably varies from
one tumor type to another. The findings of Fou-
kakis et al. show that D3 induction by sunitinib
extends beyond GISTs to breast cancer, and the
absence of D3 induction that we observed in
isolated breast-cancer cells suggests that suni-
tinib may indirectly stimulate tumoral D3 in vivo.
Although we agree that the role of tumoral D3
in the absence of therapy should be further in-
vestigated, the ability of tumoral D3 to cause
hypothyroidism without treatment with tyrosine
kinase inhibitors is well established in hemangi-
omas and other tumors.* With regard to GISTs,
the index patient we described had extremely
high D3 expression in tumor tissue obtained
from his original surgery (before any medical
treatment), and the unusually high prevalence of
hypothyroidism among adults with GISTs before
sunitinib treatment (22%)° suggests that con-
sumptive hypothyroidism occurs in untreated
patients. For this reason, vigilance is justified in
this population, and we recommend that thyroid

function be assessed in any patient with a large
GIST burden, even if tyrosine kinase inhibitors
have never been used.

WMichelle A. Maynard, B.A,
Stephen A, Huang, M.D.

Boston Children’s Hospital
Boston, MA
stephen.huang@childrens.harvard.edu

Since publication of their article, the authors report no fur-
ther potential conflict of interest.

1, Huang SA, Tu HM, Harney JW, et al. Severe hypothyroidism
caused by type 3 iodothyronine deiodinase in infantile hemangi-
omas. N Engl J Med 2000;343:185-9.

2. Huang SA, Bianco AC. Reawakened interest in type I iodo-
thyronine deiodinase in critical illness and injury. Nat Clin Pract
Bndocrinol Metab 2008;4:148-55,

3. Hamavik OP, Larsen PR, Marqusee E. Thyroid dysfunction
from antineoplastic agents. J Natl Cancer Inst 2011;103:1572-
87,

4. Gereben B, Zavacki AM, Ribich S, et al. Cellular and molee-
ular basis of deiodinase-regulated thyroid hormene signaling.
Endocr Rev 2008;29:898-938.

5. Desai J, Yassa L, Marqusee E, et al. Hypothyroidism after
sunitinib treatment for patients with gastrointestinal stromal
tumors, Ann Intern Med 2006;145:660-4.
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New FDA Breakthrough-Drug Category — Implications for Patients

TO THE EDITOR: Darrow et al. (March 27 issue)?
present an incomplete and misleading review of
the Food and Drug Administration (FDA) pro-
grams that are available to expedite drug devel-
opment, review, and approval. As the authors
note, drug regulation involves balancing the po-
tential benefits of access to a therapy against
the potential risks associated with the drugs
and the prognoses of patients with the diseases
that the therapies are intended to treat, on the
basis of evidence of safety and effectiveness. Any
evaluation of drug regulation should present a
complete picture of the available evidence re-
garding the effect of reforms, including their im-
pact on facilitating the generation and effective
use of evidence.

The FDA has four distinct mechanisms to
speed the development and availability of drugs
for treating serious or life-threatening condi-
tions: priority review, accelerated approval, fast-
track review, and most recently, breakthrough
therapy.? Although these approaches all aim to
advance the availability of safe and effective

N ENGL} MED 37111

NEJM.ORG  JULY 3, 2014

products, they use different selection criteria
and target different parts of the drug-develop-
ment process.

Darrow et al. claim that the FDA applies ex-
pedited-approval programs too liberally, noting
that 56% of drugs approved in 2012 used expe-
dited-approval pathways. However, the authors
offer no analysis of these drugs and do not ac-
knowledge that almost half the new drugs that
were approved in 2012 were for orphan diseases
or cancers, many of which had no effective treat-
ment option.

Most drugs that have received accelerated ap-
proval have completed rigorous postmarketing
studies, been converted to full approval, and
often become standard of care, Furthermore, the
EDA has taken notable steps, including its Sen-
tinel Initiative, to enhance the availability of
postmarketing safety evidence that is very diffi-
cult to obtain in the premarket setting.3

Nothing in law or FDA guidance indicates
that the breakthrough-therapy designation low-
ers the standards for approval, nor do the au-
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thors provide evidence to support this claim.
The breakthrough-therapy designation was cre-
ated to facilitate a collaborative “all hands on
deck” approach between the FDA and the drug
sponsor on the basis of preliminary clinical evi-
dence of substantial improvement over existing
therapies for a serious or life-threatening dis-
ease.* This approach does not confer a less rig-
orous path to approval. The majority of the
drugs receiving the designation are still under-
going clinical trials, and only four have received
EDA approval. All four are clear advances in the
treatment of life-threatening diseases that previ-
ously lacked effective therapies. FDA programs
have evolved over recent years to support the
development and review of products that have
had a lasting effect on disease treatment in the
United States, positively affecting thousands of
lives.

Mark McClellan, M.D., PhD.

Brookings Institution
Washington, DC

Ellen Sigal, Ph.D.

Friends of Cancer Research
Washington, DC
esigal@focrorg

Dr. McClelan reports receiving payment to séxve on the
board of directors of Johnson & Johnson, No other potential
conflict of interest relevant to this letter was reported,

1. DarrowJJ, Avorn J, Kesselheim AS, New FDA breakthrough-
drug category — implications for patients, N Engl ] Med 2014
370:1252-8.

2. Pood and Drug Administration, Guidance for industry: ex-
pedited programs for serious conditions — drugs and biolog-
ics. July 2013 (http:iiwww.fda.govidownloads/DrugsiGuidance
Compli egulatorylnformation/Guid UCM358301.pde).
3, Robb MA, Racoosin JA, Sherman RE, et al. The US Food and
Drug Administration’s Sentinel Initiative: expanding the horizons
of medical product safety, Pharmacoepidemiol Drug Saf 2012;
21:Suppl 1:9-11.

4. Sherman RE, LiJ, Shapley S, Robb M, Woodcock J. Expedit-
ing drug development — the FDA’s new “breakthrough therapy”
designation. N Bngl ] Med 2013;369:1877-80.
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to THE eptror: The Infectious Diseases Society
of America (IDSA} is concerned that the article by
Darrow et al. misrepresents new legislation that
would allow the FDA to approve antibiotic agents
on the basis of small clinical trials in limited
populations — specifically, in patients with seri-
ous or life-threatening infections and no other
treatment options. New antibiotics that are ap-

88 N ENGL J MED 373;1

proved through this pathway must be shown to
be safe and effective and would carry a special
label telling clinicians to use them with extreme
care and only for patients with unmet needs. The
bill also directs the FDA to review marketing ma-
terials in advance and directs the Centers for Dis-
ease Control and Prevention to monitor the use
of these drugs.

As an infectious diseases physician, I share
the authors’ concern about approving potentially
risky drugs. But that concern must be balanced
with the reality that patients are dying because
we lack effective antibiotics to treat the infecting
organisms. For years, the IDSA has been fearful
of a return to a preantibiotic era. Sadly, for more
and more patients, that fear is today's reality
because the antibiotic pipeline is nearly dry.
Barbara E. Murray, M.D.

University of Texas Medical School

Houston, TX
bem.asst@uth.tmc.edu

Dr. Murray reports serving as the president of the Infectious
Diseases Society of America; receiving consulting fees from Rib-X
Pharmaceuticals, Durata Therapeutics, the Medicines Company,

h Gl ithKline, Th e, and the lnnovative
Medicines Initiative Joint Undertaking (Buropean Uniou grants
review); receiving lecture fees from Pfizer; and receiving re-
search funding from Johnson & Johnson, Astellas Pharma,
Cubist Pharmaceuticals, Forest Pharmaceuticals, and Theravance.
No other potential conflict of interest relevant to this letter was
reported,
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TO THE EDITOR: Darrow et al, imply that the abil-
ity of severely ill patients to make critical deci-
sions about their therapy is impaired by their dire
situations. The Leukemia and Lymphoma Society
(LLS) believes that patients, in concert with their
physicians, are in the best position to determine
what is right for them and how much risk they
are willing to take. Such treatment decisions are
increasingly personalized, thus making it diffi-
cult for broad populations to be treated similarly.
Therefore, the LLS is fully supportive of eatly-
access programs, including compassionate-use
programs, for patients who are out of other op-
tions. Moreover, our patients have benefited from
expedited-approval pathways at the FDA, because
such approaches accelerate access, We applaud
the FDA for approving two breakthrough-therapy
medications for hematologic cancers (ibrutinib
[Imbruvica, Pharmacyclics and Janssen Biotech]

NEJM.ORG  JULY 3, 2014
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and obinutuzumab [Gazyva, Genentech]) that are
offering promise for patients with limited alterna-
tives. We do agree that regulations requiring phar-
maceutical and biotechnology companies to fol-
low through on postmarketing studies to confirm
data in a timely fashion should be strictly enforced
and that the FDA should continue to ensure com-
pliance with these regulations.

Mark Velleca, M.D., Ph.D,

Leukemia and Lymphoma Society
Washington, DC
mark.velleca@lls.org

Ne potential conflict of interest relevant to this letter was re-
ported.

DO 10.J056/NEIMcLA05337

TO THE EDITOR: The article by Darrow et al. sum-
marizes prior government efforts to expedite the
availability of new therapeutics and discusses the
implications of the breakthrough-therapy desig-
nation, It is worth clarifying that gemtuzumab
ozogamicin was not approved for the treatment
of pediatric leukemia.

Three trials evaluated the efficacy and safety
of the single agent gemtuzumab ozogamicin.
The population for the initial report included
142 patients with a median age of 61 years who
had a first relapse of acute myeloid leukemia
(AML).* A total of 30% of the patients had re-
mission. The FDA granted approval for gem-
tuzumab ozogamicin in the treatment of pa-
tients with a first relapse of CD33-positive AML
who were 60 years of age or older and who were
not considered candidates for cytotoxic chemo-
therapy.>?

However, the required postapproval study,
combining gemtuzumab ozogamicin with dauno-
rubicin and cytarabine in adults under the age of
61 years with new-onset AML, did not confirm
clinical benefit.* This confirmatory study was
performed in a clinical setting that differed
from the setting of the original studies.? The
sponsor voluntarily withdrew the new drug ap-
plication in 2010.

Alejandro D. Ricart, M.D.

instituto Oncolégico Henry Maore
Buenos Aires, Argentina
aricart@sbeglobal.net

Dr. Ricart reports owning stock in Pfizer. No other potential
conflict of interest relevant to this letter was reported.
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1. Sievers EL, Larson RA, Stadtmauer EA, et al. Efficacy and
safety of gemtuzumab ozogamicin in patients with CD33-posi-
tive acute myeloid leukemia in first relapse. J Clin Oncol 2001;
19:3244-54.

2. Ricart AD. Antibody-drug conjugates of calicheamicin de-
rivative: gemtuzumab ozogamicin and inotuzumab ozogamicin.
Clin Cancer Res 2011;17:6417.27,

3. Bross PF, Beitz J, Chen G, et al. Approval summary: gem-
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300)

4, Petersdorf SH, Kopecky KJ, Slovak M, et al. A phase 3 study
of gemtuzumab ozogamicin during induction and postconsoli-
dation therapy in younger patients with acute myeloid leukemia.
Blood 2013;121:4854-60,
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THE AUTHORS repLY; McClellan and Sigal over-
look the fact that the FDA itself acknowledges
that its innovations expediting drug approval
lower the required evidentiary threshold. The
agency describes the fast-track designation as a
result of patients’ willingness to accept “greater
risks” from products treating life-threatening ill-
nesses® and has noted that accelerated approval
may expose patients to “drugls] that will ulti-
mately not be shown to provide an actual clinical
benefit."?

The new breakthrough-therapy designation
may not lower evidentiary standards in the same
manner as other expedited-approval programs,
but it can do so indirectly by generating prema-
ture enthusiasm that increases pressure to ap-
prove and prescribe a drug. This approach can
lead to uncontrolled or truncated trial designs
that are less robust than standard trials, and it
can normalize the regulatory use of biomarkers
that are less likely to predict clinical outcome.?
These expedited-approval programs have in-
deed altered approval standards: although the
legal standards of “safe” and “effective” remain,
the evidentiary standards for meeting those
criteria have been loosened. Although the FDA
Sentinel Initiative can provide some postmar-
keting information, the agency is still learning
how to use this tool,? and postmarketing sur-
veillance should not replace adequate premarket
assessment.

Although Murray’s warning of a return to a
preantibiotic era is a call to action, so too is the
possibility of regressing to the pre-1962 era dur-
ing which ineffective drugs often received FDA
approval. This concern is particularly salient for
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new antibiotics, which are usually approved on
the basis of trials showing noninferiority (rather
than superiority) to comparator agents. These
agents are also withdrawn from the market
more commonly than all other drug categories.*
Early access can benefit patients, as Velleca as-
serts, but only if the drug is in fact effective —
the very question that only rigorous evidence
development can answer. His contention that
patients and physicians “are in the best position
to determine . . . how much risk they are will-
ing to take” may be true but minimizes the
crucial role of governmental benefit-risk assess-
ment of medications. Pressing treatment needs
should be met with intensified development ef*
forts, not new designations.

Ricart clarifies the original indication of gem-
tuzumab ozogamicin, which is now reflected in
the online version of our article.

Jonathan J. Darrow, SJ.D., J.D.
Jerry Avorn, M.D.
Aaron S, Kesselheim, M.D., J.D.
Brigham and Women's Hospital
Boston, MA
akesselheim@partners.org
Since publication of their article, the authors report no fur-
ther potential conflict of interest.
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Procedural Sedation and Analgesia in Children

TO THE EDITOR: The video by Krauss et al. on
procedural sedation and analgesia in children
(April 10 issue)* was thorough and detailed. How-
ever, I am very concerned that 45 seconds into
the video an injection into intravenous tubing
pushes air bubbles toward the patient. The po-
tentially disastrous consequences of air in intra-
venous lines are well known, particularly in chil-
dren with intracardiac shunts.
Williarmn A, Scott, M.D.
UT Southwestern Medical Center
Dallas, TX
william. scott@childrens.com

No potential conflict of interest relevant to this letter was re-
ported.

1. Krauss BS, Krauss BA, Green SM. Videos in clinical medi-
cine: procedural sedation and analgesia in children. N Engl J
Med 2014;370(15):e23.
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TO THE EDITOR: Pediatric patients have limited
respiratory reserve and are susceptible to the
rapid development of hypoxemia. The emergency
equipment mentioned by Krauss et al. does not
address the management of an unanticipated dif
ficult or impossible bag-mask-ventilation sce-
nario or the use of emergency airway devices,
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including a laryngeal mask airway of the appro-
priate size,* an endotracheal tube, and a laryngo-
scope, which should alse be available. Further-
more, the authors state that the administration
of supplemental oxygen before and during seda-
tion renders pulse oximetry ineffective with regard
to early warnings of respiratory depression and
recommend the use of capnography when sup-
plemental oxygen is used. These aspects of the
video could lead to the misconception that the ob-
servation of ineffective pulse oximetry in the
early detection of hypoventilation is related to
the administration of supplemental oxygen or
that capnography cannot be used if supplemental
oxygen is not used simultaneously. Nevertheless,
supplemental oxygen is recommended before
and during sedation, especially in pediatric pa-
tients, owing to their greater susceptibility to hy-
poxemia.

Samad E£.J. Golzari, M.D.

Hassan Soleimanpour, M.D.

Tabriz University of Medical Sciences
Tabriz, iran
dr.golzari@hotmail.com

Mahdi Najafi, M.D.
Tehran University of Medical Sciences
Tehran, lran
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Mr. PiTTs. I will now begin the questioning and recognize myself,
5 minutes for that purpose. And I will start with you, Dr. Siegel.

Despite advances in science and technology, the duration, cost,
and failure rates of clinical trial costs have grown exponentially,
leading to delayed access and higher costs for patients. How can we
reverse these trends?

Mr. SIEGEL. Well, I think there is a number of topics that have
been touched on today that could help address the issues around
duration and cost and failure of clinical trials. Those would include
the establishment of networks that can allow one to plug in, either
through trials such as Lung-MAP or through a series of trials, new
therapies, and to relatively standardized approaches, with stand-
ardized startups and experienced investigators and standardized
protocols. The better use of biomarkers and integrating them into
trials, genomic and proteomic information to identify patient
groups at risk, to identify early responders and the use of those
sorts of data to adapt trials while in conduct also offer the oppor-
tunity to reach either success or failure faster with a product, and
thereby to reduce the cost of product development.

Mr. PrrTs. How can we improve the process by which FDA quali-
fies novel drug development and review tools such as biomarkers
and patient-reported outcome measures, and what would this mean
for modernizing clinical trial designs?

Mr. SIEGEL. Is that directed to me?

Mr. PITTS. Yes, Dr. Siegel.

Mr. SIEGEL. It should be clear, first of all, that any sponsor or
company or investigator can propose for any trial the use of a pa-
tient-reported outcome or a biomarker regardless of whether or not
a patient, the FDA has qualified it. The qualification process allows
a broader use and acceptability and is intended for use when many
groups want to come together and bring together the data that
demonstrate the utility of a biomarker or a tool for a particular
purpose. It does appear that that process has been relatively scant-
ily used. I think with the creation of more consortia and networks
focused on diseases, there is an opportunity to use it more. I do not
have expertise in how the process might be improved.

Mr. Prrrs. OK. Mr. Murray. What part of the clinical research
process consumes the most time for medical devices, and what are
the major reasons device trials are moving overseas?

Mr. MURRAY. There are a couple reasons. As I mentioned during
my testimony, early feasibility studies in getting to the point of ac-
tually having the device ready to start a pivotal study takes on av-
erage 6 %2 years and $36 million. That is because there needs to be
assessments done during the early phase. Medical devices are
physical constructs and oftentimes can only be evaluated effectively
in humans. So those early feasibility studies are extremely impor-
tant. So streamlining that early feasibility process, IRB reviews,
legal reviews for innovative new technologies can take very long,
and having a process that is more consistent and more predictable
in an environment where each site has unique and different re-
quirements will help reduce the delays.

Additionally in today’s environment we have the situation where
a lot of scientifically valid data is already available outside the
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U.S., and the opportunity to incorporate that data and use it for
informed decisions in the U.S. could radically reduce the cost.

Mr. PrTTs. To pursue that a little bit, given the current reality,
what can Congress do to help FDA accept the data collected outside
the U.S. to ensure American patients are getting access to the
American innovations sooner?

Mr. MURRAY. One of the opportunities is to look at rebalancing
the pre- and postmarket requirements. If you look at reducing
slightly the confidence interval in the premarket perspective, for
example, if the confidence interval in a trial were modestly reduced
from 95 percent, say, to 90 percent in the premarket phase, that
could radically reduce by as much as half the size of the clinical
trials required; and as long as there is appropriate controls and
mechanisms in place to continue to monitor those patients post
market, that would encourage more products to be approved and
could reduce the time to market.

Mr. PirTs. Ms. Stafford, how can real world data enable us to
learn more about the benefits and risks of a product, both in the
clinical trial setting and once a product goes to market, and how
can electronic health records and increased data sharing play a role
in this regard?

Ms. STAFFORD. One way that it can help in terms of using the
EHR is actually in the feasibility of a trial and using the data that
we have in the real world to help us design the best trial possible
and using that data up front to even help us identify and find the
right patients for the trials based on prior experience with similar
drugs or like therapeutic areas. And real world is our ability to, it
really goes into the master protocol or the adapted design and real-
ly bringing in data sooner and helping to make these decisions
sooner based on the real-world information that we have.

Mr. PrrTs. My time is expired. The Chair recognizes the ranking
member, Mr. Pallone, for 5 minutes of questions.

Mr. PALLONE. Thank you, Mr. Chairman. I would ask unanimous
consent to enter into the record an article from the New England
Journal of Medicine by Drs. Darrow, Avorn, and Kesselheim, and
also a statement by Ms. DeGette.

Mr. PrrTs. Without objection, so ordered.

[The article and the prepared statement of Ms. DeGette follow:]
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New FDA Breakthrough-Drug Category —
Implications for Patients

Jonathan §. Darrow, 55,00, 1.D., MB.A, Jerry Avorn,

U.S. pharmaceutical regulations are based on the
principle that patients should not be exposed to
new prescription drugs until their efficacy and
safety have been shown. Since 1962, the Food
and Drug Administration (FDA) and Congress
have balanced the efficient review of investiga-
tional drugs with the need to withhold judgment
until sufficient evidence is available to clarify
the benefit—risk relationship. Misjudging these
competing interests in either direction causes
important problems. On the one hand, the evi-
dentiary hurdles of the FDA are often criticized
by pharmaceutical companies and patient advo-
cacy groups for slowing access to promising
therapies, On the other hand, truncated premar-
ket review can lead to the approval of drugs that
are ineffective, unsafe, or both.

These dangers were once again made clear in
October 2013 when approval was briefly sus-
pended for ponatinib, a medication to treat leu-
kemia that had been approved just the year be-
fore on an accelerated basis. Emerging data
showed that 24% of the patients who had been
followed for a median of 1.3 years and 48% of
those who had been followed for a median of
2.7 years had serious thromboembolic events,
including myocardial infarction and stroke.?
The drug was allowed back on the market in
December 2013 with more limited indications
and a restricted distribution system.

The latest development in the FDA approach
to ensuring the safety and effectiveness of mar-
keted prescription drugs occurred in July 2012,
when Congress created a new category of “break-
through therapy” in the FDA Safety and Inno-
vation Act (FDASIA). A breakthrough therapy
was defined as a new product to treat a serious
disease for which preliminary clinical evidence
suggested substantial superiority over existing
options on one or more clinically significant
end points.? Lawmakers intended the designation
to speed to market a limited number of prod-
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ucts that showed “exceptional results for pa-
tients,”™ Lauded by policymakers,* consumer
advocates,>® and the FDA itself,” the break-
through-drug pathway has been embraced by
industry® and has produced early results far ex-
ceeding predictions. From October 2012 through
September 2013, the FDA received 92 applica-
tions for the breakthrough-therapy designation,
of which 27 were approved and 41 denied (24
applications were still pending}.® Although some
of these agents may end up being truly transfor-
mative for patient care, the breakthrough-therapy
designation also raises the possibility of a surge
in new drugs that have been approved on the
basis of limited clinical data.

There is ongoing controversy over the FDA
standards for the approval of investigational
drugs. In this article, we briefly summarize pri-
or government efforts to expedite the availabil-
ity of new therapeutics, and we discuss the clin-
ical, ethical, and regulatory implications of the
breakthrough-therapy designation.

HISTORY OF EARLY-ACCESS
AND EXPEDITED-APPROVAL PROGRAMS

The Food, Drug, and Cosmetic Act (FDCA) of
1938 prohibited the routine therapeutic use of
investigational drugs, although in practice phy-
sicians easily obtained such drugs outside of
clinical trials.®® A sea change came when the
1962 Kefauver-Harris Amendments to the FDCA
required affirmative FDA approval on the basis
of trials in humans before new drugs could be
marketed. Regulations in 1963 divided these
trials into three phases — small, phase 1 safety
trials; intermediate-size, phase 2 efficacy studies;
and large, controlled, phase 3 studies — form-
ing the basis for a new drug application (NDA).

There was concern that extended study be-
fore approval could prevent timely patient access
to potentially lifesaving medicines. The FDA first
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responded by adopting pathways to allow treat-
ment use before approval. In the 1960s, early-
access programs (also called compassionate-use
programs) allowed limited patient access to inves-
tigational drugs, although these programs had
no written rules and were flexibly applied. The
demand for experimental cancer drugs was
particularly strong, leading the FDA to publish
in 1979 its first official early-access policy for
such drugs.

Pressure from physicians and patients inten-
sified with the AIDS crisis of the 1980s, a pivotal
episode in the evolution of the FDA drug-approv-
al policies. Demonstrations by AIDS activists at
FDA headquarters brought widespread attention
to the lag times between submission and agency
approval of new medications,** although the
perception that the FDA did not rapidly assess
drugs intended for patients with human immuno-
deficiency virus (HIV) infection may have been
exaggerated.’? In 1987, regulations for treatment
investigational new drug applications (treatment
INDs) formalized the procedures for obtaining
early access to investigational drugs outside of
clinical trials.*® Three years later, the FDA pro-
posed making unapproved drugs for HIV/AIDS
available even sooner by means of a paraliel-
track mechanism** for patients with HIV/AIDS
who were unable to enroll in clinical trials.

In the 1980s, early-access options were joined
by FDA initiatives to hasten drug approval. In
1988, the FDA created a fast-track component
(Subpart E) of its rules to “expedite the develop-
ment, evaluation, and marketing of new thera-
pies™s for serious and life-threatening condi-
tions by, for example, eliminating phase 3 trials.
The provisions were modeled on the testing and
approval of the HIV drug zidovudine, which oc-
curred over a period of only 2 years and includ-
ed a single, well-designed phase 2 trial, In 1992,
the FDA initiated an accelerated-approval path-
way (Subpart H) to allow approval on the basis
of surrogate end points that were seen as reason-
ably likely to predict patient benefit.* Subpart H
shortened the clinical-investigation process by
permitting trials to end before the occurrence
of hard clinical end points (e.g., hospitalization,
myocardial infarction, and death).

The same year that the FDA finalized Subpart
H, Congress enacted the Prescription Drug User
Fee Act (PDUFA), which authorized the FDA to
collect “user fees” from pharmaceutical manu-
facturers. Although increased Congressional ap-
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propriations to the FDA had already reduced
NDA review times by the late 1980s,” PDUFA
allowed the FDA to hire more scientists and fur-
ther expedite the review of drug applications.’®
PDUFA also set formal deadlines of 6 months
for priority applications and 12 months for stan-
dard applications (shortened to 10 months in
2002). Within 1 year after the enactment of
PDUFA, the FDA had acted on 93% of NDAs
within the new deadlines.’® The user fees were
restricted to the approval of products; it was not
until 2007 that the FDA had the authority to allo-
cate them to postapproval drug-safety activities.2®
Under FDASIA, the FDA review deadlines now
begin to run 60 days after NDA submission.?*

BENEFITS AND RISKS OF EXPANDED
ACCESS AND EARLY APPROVAL

The FDA has estimated that more than 100,000
patients have received investigational drugs for
serious or life-threatening conditions through
the use of treatment INDs.?? For investigational
drugs that ultimately prove to be superior to ex-
isting options, these eatly-access programs ben-
efit patients by allowing new therapies to reach
them sooner. In addition, expedited development
and approval programs have shortened the clini-
cal development period, allowing earlier access
for the broader patient population, Subpart E,
for example, reduced the average clinical develop-
ment time from 8.9 to 6.2 years, whereas drugs
benefiting from accelerated approval averaged
just 4.2 years.® NDA review times have also de-
creased dramatically, from more than 30 months
in the 1980s to 14.5 months by 19972¢ and to
9.9 months for applications received in 2011.2%

The immediate result of PDUFA was a spike
in approvals during the mid-1990s as backlogged
applications were processed,?® but the number
of approvals each year soon returned to histori-
cal averages.?” Although the FDA was once con-
sidered 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 earlier than
the European Medicines Agency.?®

However, early access and shortened develop-
ment and review times have also been associat-
ed with negative public health outcomes. Drugs
approved shortly before the PDUFA-imposed
deadlines have been found to be more likely to
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have postmarketing safety problems — includ-
ing safety withdrawals and added black-box
warnings — than were drugs approved at any
other time.?®3! Other investigators have report-
ed that drugs receiving faster reviews have more
spontaneous reports of drug-related adverse
events, although these data are controversial.323%
Among drugs first approved abroad, those with
more foreign-market experience before U.S. ap-
proval are less often associated with serious ad-
verse drug reactions.%3¢

Such findings are predictable because of the
more limited data on which expedited drug ap-
provals are based. Although neither the fast-track
nor the accelerated-approval pathways changed
the legal standard for approval — which is still
effectiveness with acceptable risk — they reduced
the quantity of evidence needed to meet this
standard and altered the nature of that evidence.
For example, cancer drugs approved during the
previous decade on the basis of limited clinical
trials — nonrandomized, unblinded, single-
group, phase 1 and phase 2 trials that used inter-
mediate end points rather than patient survival
— had a 72% greater odds of serious adverse
events occurring in their pivotal trials than did
cancer drugs that were approved with more-
rigorous studies.3” A recent study showed that
drugs benefiting from expedited approval pro-
grams were tested for efficacy in a median of
only 104 patients, as compared with 580 pa-
tients for nonexpedited review.® Data collected
with the use of early-stage clinical-trial methods
are unstable and may be subsequently disproved
in larger, more-rigorous trials.

Concerns about potentially inaccurate assess-
ments of the benefit-risk ratios led the FDA, be-
ginning in approximately 1970, to condition
some approvals on the conduct of postapproval
(phase 4) confirmatory studies. The proportion
of new drugs that were subject to these post-
approval obligations increased from approximate-
ly 30% in the early 1980s to approximately 80%
in the early 2000s.3° Unfortunately, the perfor-
mance of these follow-up studies has often been
markedly delayed*® or not initiated at all.+
Gemtuzumab ozogamicin was approved in 2000
for the treatment of a rare type of leukemia on
the basis of limited data, but it was withdrawn
from the market in 2010 after confirmatory tri-
als initiated in 2004 showed increased mortality
and no efficacy.*?

Concern over the timely conduct of post-
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approval studies led Congress to strengthen the
enforcement authority of the FDA in the FDA
Amendments Act of 2007. However, as recently
as 2011, postmarketing-study commitments for
more than 40% of drugs had not yet been start-
ed, whereas the number with delays had doubled
sinee 2007 to approximately 13%.2%4 Completion
times also appear to range widely: a report from
the Office of Oncology Drug Products regarding
a sample of oncology drugs approved by way of
the accelerated-approval pathway showed that
it took 0.8 to 12.6 years before postmarketing
trials were completed (median, 3.9 years).*
Bedaquiline, a medication for the treatment of
multidrug-resistant (MDR) tuberculosis, was ap-
proved in 2012 on the basis of the surrogate end
point of sputum-culture conversion, even though
the pivotal studies also showed an incidence of
death (generally from tuberculosis) that was five
times as high among patients given the drug
than among those randomly assigned to receive
standard treatment for MDR tuberculosis. The
impact on individual patients must be further
studied since there is a need for additional treat-
ment options for this highly contagious disease.
The confirmatory randomized trial that was
mandated for bedaquiline was not required by
the FDA to be completed until 2022,

BREAKTHROUGH THERAPY
RATIONALE AND POTENTIAL OUTCOMES

In approving FDASIA, Congress anticipated that
the use of modern evaluation tools earlier in the
drug-development cycle could result in “fewer,
smaller, or shorter clinical trials.” During Con-
gressional hearings in 2012, advocacy and in-
dustry organizations supported the creation of the
new breakthrough-therapy designation to abbre-
viate or combine traditional clinical phases to
enhance earlier patient access.***” Support for
the law also came from officials within the FDA
Center for Drug Evaluation and Research who, in
November 2013, praised the “much larger treat-
ment effect” achieved by some recent “molecu-
larly targeted therapies” that aim to benefit sub-
groups of patients with “cancer, genetic diseases,
and . . . other serious illnesses.”” The article
defended the new expedited-development pro-
gram, suggesting that “when a large effect in a
serious disease is observed early in drug devel-
opment, it seems excessive to conduct a prolonged
clinical development program that encompasses
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traditional trial phases.” According to this view,
the new designation could make possible stream-
lined clinical development that would lead to
more rapid approval.

The breakthrough-therapy designation is the
latest addition to the expanded-access and expe-
dited-approval programs of the FDA (Table 1).
In recent years, the exceptions have been more
common than the rule; among the 39 new
drugs approved in 2012, a total of 22 (56%)
were approved by means of at least one of the
accelerated-approval, fast-track, and priority re-
view programs, and 9 of these (23% of the total)
qualified for more than one program.

Regulatory efficiency was identified as a ma-
jor outcome of the breakthrough-therapy desig-
nation,® but the benefits offered in FDASIA are
already largely available through existing legis-
lation, regulations, or standard FDA practice.
For example, FDASIA commits the EDA to work-
ing closely with spousors of breakthrough ther-
apies.” However, Subpart E {1988) offered “early
consultation between FDA and drug sponsors,”
emphasized the importance of meeting with the
FDA to ensure efficient phase 2 trial design, and
specified that senior FDA officials would active-
ly facilitate the conduct and evaluation of clini-
cal trials.’® FDASIA notes that breakthrough
therapies may also benefit from the assignment
of a “cross-disciplinary project lead” to facilitate
efficient review, but it is unclear how this will
improve on existing coordination of staff efforts.

The breakthrough-therapy designation con-
tinued the trend of applying increasingly flexi-
ble evidentiary standards to determine the quali-
fication for expedited development and approval
programs. Certain drugs have long been ap-
proved on the basis of well-established surro-
gate end points.® The accelerated-approval
pathway (1992) began to allow approval on the
basis of “less than well-established surrogate
endpoint{s].”* By contrast, one way to qualify
for the new breakthrough-therapy designation
(2012) is by showing “an effect on a pharmaco-
dynamic biomarker(s) that does not meet crite-
ria for an acceptable surrogate endpoint, but
strongly suggests the potential for a clinically
meaningful effect on the underlying disease.”ss
This more flexible standard would apply to a
broader range of potential new therapies. The
law requires that breakthrough drugs must even-
tually be approved or rejected under the normal
FDA approval standards, but as was seen with
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the bedaquiline approval for MDR tuberculosis,
such confirmation may not be required for
years.*s

Once the breakthrough-therapy status has
been granted on the basis of preliminary evi-
dence, it may be difficult to temper demand
(whether early access or postapproval) even if
the drug is revealed to be less effective or more
harmful than initially believed. Decision theory
suggests that when a decision is less reversible,
more care should be taken in reaching the ini-
tial determination.s? This tension emerged most
recently around bevacizumab, which was ap-
proved for the treatment of metastatic breast
cancer on the basis of surrogate end points under
the accelerated-approval pathway. When subse-
quent studies showed no increase in patient sur-
vival, withdrawing the indication took nearly a
year and generated substantial opposition.s®
Some insurers still cover off-label use of the
drug for this non-evidence-based purpose.

Deferring rigorous study until after a drug is
approved can also undermine and delay evalua-
tion of its benefit-risk profile.?® Once a drug is
approved, enrolling patients in clinical trials to
determine efficacy is more challenging than be-
fore approval, because patients have the choice
of receiving the drug in the normal course of
therapy or enrolling in a trial in which they may
be randomly assigned to usual care. This con-
cern is magnified when deferred study is paired
with earlier designations that may be interpret-
ed as official endorsements.

CONCLUSIONS

The 27 breakthrough-therapy designations grant-
ed by the FDA in the first 9 months of 2013 are
unlikely to represent a sudden and dramatic in-
crease in the pace of pharmaceutical innovation,
given that an average of 25 new molecular enti-
ties were approved annually during the previous
decade. Another interpretation of the rapid pop-
ularity of the designation is that it has created
the appearance of progress while enhancing the
visibility of promising early-stage drugs that may
be no more likely than before FDASIA to confer
large benefits to patients. The breakthrough-
therapy designation is also likely to further in-
crease public pressure on the FDA to approve
such products. Few would argue about the need
for pathways to bring safe and effective new
drugs to market quickly, especially for life-
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threatening diseases for which current treatment
options are inadequate. Efforts to promote early
access, expedited development, and early ap-
proval have existed for decades. Unfortunately,
these efforts generally have not been followed by
equally energetic efforts to develop rigorous con-
firmatory data that could refine the indications
for the drug or even change its approval status.

There has also been little discussion of the
implications of approving breakthrough drugs
on the basis of limited data for patients consid-
ering therapeutic options and for their physi-
cians. Expedited approval has been championed
by patient advocacy groups who think that FDA
requirements that delay access to new products
infringe on personal autonomy. Of course, this
view is not universal among patients.>® How will
patients make informed choices about break-
through drugs approved with new clinical-trial
techniques rather than with traditional random-
ized trials?

This question is particularly salient for pa-
tients with life-threatening illness. Previous re-
search has uncovered important deficiencies in
decision making by patients in such precarious
situations. One survey showed that, as compared
with healthier patients, severely ill patients had
less retention of the information that was dis-
cussed in the informed-consent process and
less-clear understanding of the risks of ther-
apy.%® Some have suggested that insurers will
act as an effective counterweight in the post-
approval marketplace by refusing to cover break-
through products with clinical activity that is
either unconfirmed or does not justify the high
cost.5* In Europe, centralized payers serve as a
barrier to the widespread use of available but
marginally useful clinical therapies.52%* However,
in the United States, the greater fragmentation
of the insurance market and the greater sense
of entitlement to all available treatments make
it unlikely that this counterbalance will be as
effective.

Even before the first breakthrough drug has
been approved, lawmakers have started discuss-
ing the next pathway aimed at further reducing
evidentiary requirements to speed drugs to mar-
ket.* On December 12, 2013, a bill was intro-
duced in Congress that would allow the approval
of new antibiotic and antifungal medicines on
the basis of alternative end points and data sets
of limited size so long as the labeling promi-
nently stated that the drugs were indicated for
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use in a limited and specific population of pa-
tients.®s The bill did not restrict the ability to
prescribe such drugs offlabel. In the next few
years, evidence will accumulate to indicate how
well the new breakthrough-therapy designation
improves the options of patients with serious
and intractable diseases and to what extent it
facilitates the market entry of treatments that
promise more than they can deliver.
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Statement of Rep. Diana DeGette — As Prepared for Delivery Energy and Commerce
Subcommittee on Health Hearing: “21st Century Cures: Modernizing Clinical Trials”
July 9, 2014

Mr. Chairman, I want to thank you for holding this hearing today.

Through the previous hearings and roundtables we have held on various topics within the 21st
Century Cures initiative, we have already learned a tremendous amount about what role
Congress should play in helping to further advance and accelerate treatment and cures.

The hearing today will focus on a very important area which has the potential to help millions of
patients facing chronic and often incurable conditions — modernizing clinical trials.

The Food and Drug Administration (FDA) has taken great steps in this area — particularly with
more flexible approaches to drug and device development. And, the agency is continuing to work
on using existing authorities to adapt to advancing technology and new discoveries.

However, there may be areas in which Congress could provide more clarity for FDA, as well as
address some challenges that have persisted within the clinic trials settings.

For example, I have introduced legislation in the past that would, among other things, address the
lack of consistency across agencies as it relates to human subject research. Currently, there is
much confusion for researchers and institutions that receive support from more than one agency
due to multiple, and sometimes conflicting, regulations.

As we will hear from our witnesses, there are other areas in which we could help modernize
clinic trials without compromising the high safety and efficacy standards we should continue to
hold ourselves to.

1 look forward to the testimony today and to learning more about this important topic.

Thank you.
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Mr. PALLONE. Thank you. I wanted to start with Dr. Kesselheim.
Some of you have cited the need to use novel or alternative trial
designs as a way to modernize the way clinical trials are con-
ducted, and I want to learn more about one of these in particular,
the use of surrogate end points. We have heard a lot about this re-
cently, most notably with the situation surrounding two drugs,
Avandia and Avastin, and these drugs were allowed on the market
based on a surrogate end point through FDA’s accelerated approval
pathway.

So I would like to ask you, Dr. Kesselheim, to explain to us a
bit more about what surrogate end points are because I am not
sure I totally understand what they are and how they are used in
accelerated approvals. Specifically, what are the benefits of using
surrogate end points? What are the drawbacks or concerns, and
how has FDA relied upon surrogate end points appropriately, or
have? they relied on surrogate end points appropriately in your
view?

Mr. KEsSSELHEIM. Well, a surrogate end point is when we are
testing a new drug or a patient wants to take a new drug or get
a medical device, they are most interested in extending their lives
or improving their symptoms or other kinds of real clinical end
points. A surrogate end point is an end point that is not one of
those end points but might predict that end point ultimately. So in
the case of a diabetes drug, instead of a drug showing that it im-
proves life span or reduces cardiovascular events, it might change
the hemoglobin A1C value, which is a biomarker and a surrogate
end point that may predict ultimately down the line what happens.
The goal of using surrogate end points is to try to shorten the span
of clinical trials that are necessary to test a new product.

The problem is when a surrogate end point isn’t connected to the
final clinical end point and then doesn’t predict the final outcome
of the drug, and if a drug is approved on the basis of a surrogate
end point, then patients may experience bad outcomes even though
their A1C is slightly improved or in the case of the tuberculosis
drug, even though their sputum is slightly cleared, more cleared of
tuberculosis.

So surrogate end points, in order to be used as a basis for new
drug approval, need to be validated by being linked clinically, and
that is a very difficult and long process and can vary depending on
the particular surrogate end point. You know, just take statins,
which is a cholesterol-lowering drug, and most people understand,
most people agree now that lowering your LDL cholesterol is a sur-
rogate end point towards ultimately lowering your cardiovascular
risk. Unfortunately there are some cholesterol-lowering drugs like
statins that do a good job of that and then are connected to with
surrogate end point does predict clinical outcomes. There are other
cholesterol-lowering drugs like Ezetimibe which lowers your LDL
but then is not necessarily connected to improved health. And then
there are other cholesterol drugs like Torcetrapib, which is a drug
that raised your HDL level that again which was thought to act as
a valid surrogate but then ultimately did not end up demonstrating
actual clinical effects.

Mr. PALLONE. But what about whether you think that the FDA
has relied upon these appropriately?
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Mr. KESSELHEIM. So I think that the FDA has a very difficult job
and relies on surrogate end points in certain limited circumstances
where either, A, the surrogate end point has been validated or B,
there is a great unmet clinical need. And that was as in the case
that you mentioned, the Avastin for metastatic breast cancer case,
where everybody believes we need more therapies for metastatic
breast cancer, and this appeared to be a good surrogate.

Unfortunately it later turned out that it wasn’t, and it increased
mortality of patients with breast cancer. And the problem was at
that stage it was very difficult for the FDA to then withdraw the
indication and now to try to change clinical practice away from
using the product because the surrogate end point had sort of
caught on.

Mr. PALLONE. It is difficult for the FDA to know when they are
valuable or not, in other words?

Mr. KESSELHEIM. Right.

Mr. PALLONE. Let me just ask one more. I am running out of
time. Dr. Meyer, you noted that you would caution against shifting
confirmatory efforts to the postapproval setting. Can you just ex-
pand upon that a little, and what is your view on how FDA has
approached the reliance on surrogate end points.

Mr. MEYER. OK. So as far as the proposals to shift the regulatory
decision-making more towards the end of phase II relying on real
world data for efficacy, I don’t think we are at a point with the
science where we can rely on that. The kind of evidence we want
for assuring effectiveness of a drug at the present time I think can
only come through well-conducted, generally randomized trials. I
think the fact that half the drugs that fail from phase III to ap-
proval fail for efficacy reasons is a good example that even at the
end of phase II where there is a lot of promise, that may not be
confirmed by randomized control trials.

As far as the FDA’s reliance on surrogates, I think on the main,
they do a reasonable job on it. I agree that they are in a tough posi-
tion there, but I think for the most part, they are very judicious
about it, and while they may not always get it right, I think the
public health balance is such that you would want them to do well
most of the time, and I think they do well most of the time.

Mr. PALLONE. Thank you. Thank you, Mr. Chairman.

Mr. PrrTS. The Chair thanks the gentleman. I now recognize the
chairman emeritus of the committee, Mr. Barton, 5 minutes for
questions.

Mr. BARTON. Mr. Chairman, I have not been here for the—I lis-
tened on TV, but I wasn’t here in person, so I am going to pass,
but I appreciate your courtesy. I think this is a good panel, and I
think the issues they are putting before your subcommittee are ex-
cellent, but I appreciate your courtesy.

Mr. Prrrs. The Chair thanks the gentleman and now recognizes
Dr. Burgess, vice chair of the subcommittee, for 5 minutes.

Mr. BURGESS. Thank you, Mr. Chairman. And again, thanks to
our witnesses for being here today.

Mr. Chairman, before I get to questions, I just want to add an-
other unanimous consent request that yesterday’s Wall Street Jour-
nal, the article by Peter Huber, they did a collection of articles
about how things could change in this country to improve things.
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In addition to the Tax Code and two-parent families, here was an
article by Peter Huber about unleashing molecular medicine deal-
ing with the very issue that we have before the committee today.
I would like to put that into the record.

Mr. PrrTs. Without objection, so ordered.

[The information follows:]
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The Wall Street Journal
Opinion
Ideas for Renewing American Prosperity

If you could propose one change in American policy, society
or culture to revive prosperity and self-confidence, what
would it be and why?

July 7, 2014 7:53 p.m. ET
Unleash Molecular Medicine

By Peter W. Huber

In the past three decades, drug designers have learned how to craft molecules that modulate specific
molecular targets—hence "personalized medicine” that fits precisely targeted drugs to patient-
specific molecular profiles. Now, rapidly emerging are literally personal treatments created by
reprogramming the genetic code in the patient's own cells.

Scientists have recently developed precise tools for adding, deleting or replacing genes inside live
cells—tools that can do in hours or days what took months or years using other gene-editing tools.
Reprogrammed stem cells—the progenitor cells that spawn all the rest of our cells—have the unique
potential to provide complete cures for a wide range of currently incurable disorders, most notably
the thousands of rare but often deadly diseases caused by hereditary genetic factors. Immune-system
cells reprogrammed to attack cancers and other diseases have shown enormous promise in early
trials.

Unlike conventional drugs, human cell therapies can be synthesized from scratch, one patient at a
time, with tools compact and cheap enough to land in hospitals, clinics or laboratories that serve
doctors in private practice. The technologies can be used to generate, at relatively low cost, a
limitless number of biochemically distinct therapies precisely tailored to the individual patient's
needs.

Washington's drug-approval process, grounded as it is in a one-size-fits-all perspective on how drugs
are supposed to operate, and anchored in clinical-trial protocols and statistical methods developed
decades ago, is lagging far behind the science. We need a regulatory process that can keep pace with
a rapid proliferation of highly customized therapies that are grounded in a mechanistic understanding
of molecular biology. This will require fundamental changes in clinical-trial protocols and in the type
of evidence that is required for drug approval.

Mpr. Huber is the author of "The Cure in the Code" (Basic Books, 2013).
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Mr. BURGESS. Dr. Herbst, let me ask you a question. You touched
on it, but you didn’t get much chance, so perhaps you could ex-
pound on it a little bit, the use of the laboratory developed tests,
I think you put it, the regulating diagnostics for clinical trials?

Mr. HERBST. Right. So this is a big challenge because right now
for genetic testing there are 20,000 perhaps tests you know that
look at 4,000 conditions. There are many different tests. So how are
we going to regulate and develop the right tests to use? In the mas-
ter protocol we have done is we are using a next generation se-
quencing platform which is allowing us to look at 250 different
genes prior to the trial and then assort those patients to one arm
of the trial. So that is an example of where we have designed the
test in with a trial; hopefully the whole principle of regulation will
then occur, that we will approve the drugs with the test. So that
is the hope.

Mr. BURGESS. Now, with the FDA reauthorization that we did 2
years ago, and thank you, Ms. Stafford, for recognizing that
achievement. Nobody else paid any attention to the fact that there
was a bipartisan, bicameral work done by Congress in an election
year that actually worked, so I appreciate the recognition. When
we did that, did that allow for the type of flexibility that you are
requiring for these laboratory developed tests? Do you think as you
use this next generation sequencing, that you will be able to get
through the regulatory requirements that you need to?

Mr. HERBST. I believe so. It is a challenge because this is a new
paradigm to do a multiplexed series of tests and then use the data
from that to put patients on trial, but the benefit we have in this
large public-private partnership of the master protocol is we are
working very closely with the FDA and with the branch that regu-
lates these diagnostics and getting advice from them. We are work-
ing closely with our pharma partners, and we are working closely
with the group that we have chosen to do the diagnostic tests, so
hopefully we are meeting all the requirements of that should this
work and should a drug actually show efficacy, we can then get
these tests approved. But I think it is important to look very care-
fully at what test is being done, the method, the validity, the repro-
ducibility of those tests because there are so many different ways
of testing for the same thing.

Mr. BURGESS. Correct. That was actually one of the unanswered
questions in FDASIA, so I would appreciate your feedback to this
committee. If you find it is working well or not working well, we
actually need to hear from you on that, because we never actually
came and closed the loop on that and came to a conclusion.

Dr. Siegel, let me ask you a question and your company, and this
is a little off topic for you because you were primarily talking about
drug approvals, but on the device side, Johnson & Johnson just
achieved finally a FDA approval for a device called SEDASYS that
assisted in the administration of analgesia and anesthesia for peo-
ple who are undergoing minor procedures. Minor, by definition, is
someone else’s procedure, but undergoing procedures that are not
open procedures. Can you speak a little bit to the difficulty, be-
cause that was a, what, 17-, 18-, 19-year-old regulatory process
that this device required, and it seemed pretty simple and straight-
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forward. Can you speak to that at all? Are we better now than we
were the last 17 years?

Mr. SIEGEL. I think that SEDASYS is an excellent device and an
important medical advance. It did raise important questions be-
cause in a sense, it is replacing the use of anesthesiologists in some
cases, or at least it had the potential to replace use of anesthesiol-
ogists with a technology-guided approach to delivering anesthesia
and ensuring that the patient is safely monitored. And that I think
raised a lot of safety questions with the FDA. So I think the FDA
had some legitimate concerns. I think it would be fair to say that
there were times in the process where those could have been han-
dled, communicated better, handled a bit more expeditiously so
that the process would not have drawn out as long as it did.

Mr. BURGESS. Well, the idea behind giving people a predictable
pathway going through this process was largely because of the ex-
perience that your company had, and I hope FDASIA actually has
dealt with that.

Time is short, but Ms. Stafford, let me ask you, you have it in
your written testimony. You didn’t get a chance to really get to it,
but the sharing of precompetitive data, how is that working out?
How is that approached? Can you give us some real world exam-
ples of how that works?

Ms. STAFFORD. Thank you. It is a very good question. In terms
of the precompetitive data, it is having access to electronic health
records so that we are able to take that data and de-identify it. We
don’t want to know who the patients are, but we want to know how
to find the physicians who have those patients and enroll them.
The biggest time driver in this process when we talk about these
7 to 10 years of development is actually finding the patients. And
when we talk about why do we go outside the U.S., it is partly to
find the patients in a time frame in order to be able to get these
products to market.

And so the precompetitive, if you will, data is really having ac-
cess to data to help us find the right patients for the right trials
in as rapid a time as possible. Right now on average, you know,
anywhere from 10 months to 4 years, and, you know, there have
been trials that have been put together, and there has been some
proposals put forward and the ability to use data and to recruit the
patients into a trial in 14 days. And just think about the amount
of time that would be cut out of the trial from 4 years to finding
patients down to 14 days because we have the data that gives us
access to identify the patients.

Mr. BURGESS. Mr. Chairman, I have additional questions, and I
would ask unanimous consent to be able to submit those for the
record. I will yield back.

Mr. PrrTs. All right. The Chair thanks the gentleman. I now rec-
ognize the gentlelady from California, Ms. Capps, for 5 minutes of
questioning.

Mrs. CApPpPs. Thank you, Mr. Chairman. And I thank you all for
your testimony today. You know, providers and patients alike are
relying on clinical trial data to ensure that we are getting the right
treatment at the right doses at the right time. However, for too
long these trials have not necessarily been representative of the
population at large. And, Dr. Kesselheim, I have a couple questions
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to ask you about this, but I wanted to just highlight where I am
going with my questions. Women have been excluded, assuming
that women are “men with hormones.” Even lab rats in the past
have all been male, and recent past. And diverse ethnicities have
been underrepresented. And even when these groups are included
in trials, often there are too few participants in these groups to
analyze the effects on them or the analysis are simply not run or
reported. More and more we are hearing about how disease mani-
festations can diverge based on gender. Recently there was a 60
Minutes story examining how some drugs affect women and men
differently.

The story highlighted an example of the drug Ambien which me-
tabolizes differently in women than men. Because of this, women
have been unsuspectingly receiving high doses of the drug for over
20 years. This FDA change was followed by a report entitled Sex-
Specific Medical Research, Why Women’s Health Can’t Wait, which
provides compelling evidence for the further inclusion of sex and
gender in scientific research.

And the FDA’s own August 2013 report, which was initiated by
the inclusion of my Heart For Women Act in the FDASIA legisla-
tion, shows that there is still much work to be done to make sure
that women are fully represented in clinical trials and that the
safety and effectiveness of information is readily available.

And to you now, Dr. Kesselheim, Brigham and Women’s has been
a leader in research on sex differences of disease. Can you tell us
more specifically about the importance of ensuring proper analysis
of drugs and devices on a diverse population? And what more can
NIH, FDA, and private companies do to ensure that we don’t have
another Ambien situation?

Mr. KESSELHEIM. Thank you very much for bringing that up. I
think it is a really important point, and I think the essential issue
that your question goes to is the generalizability of the study and
for a clinical trial for a newly approved drug or device to be truly
generalizable, which is to say useful in the patients in which the
drug will be used after approval, it needs to have representation
of both sexes, people of different minority groups, without relation
to their financial status or their sexual orientation or any kinds of
things. The problem is, is that as we move in this conversation to-
wards talking about more efficient trial designs and other kinds of
processes to try to shrink the premarket study, what that inher-
ently does is it reduces the number of patients in which a drug or
device is tested in and so makes it even harder to achieve the kinds
of goals that you are talking about and that have been recognized
as being a problem in medical device trials of women underrep-
resented in device in trials of cardiovascular devices or in trials of
new drugs that will then be used in those patient populations.

It is the same for older patients, and it is the same for younger
patients. I think that Congress, just as it can put, encouraged the
FDA to take up, you know, innovative clinical trial designs, can
also encourage the FDA to make sure that the trials that are being
delivered to it are fully representative of the patient population in
which the drug or device will be used.

Mrs. CAPPS. Great. And I want to get another topic in real quick-
ly for you because your written testimony also touches on the Sen-
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tinel system under development by the FDA to conduct postmarket
passive surveillance of drugs and devices to spot issues like adverse
drug interactions quicker. And I believe that the Sentinel program
holds great promise. That is why I worked to get the Assurance for
Effective Devices Act included in FDASIA to continue progress on
the program and ensure it would be designed for drugs and de-
vices. So can you discuss—there is only a little time left—how the
Sentinel program could be complement to the data derived from
premarket clinical trials?

Mr. KeEsSSELHEIM. Well, the Sentinel Initiative as you describe is
a very promising pathway to try to get signals of safety issues for
newly approved drugs and soon devices as well after they are ap-
proved. The problem is that the essential work in the Sentinel sys-
tem of distinguishing the signal of the safety event from the noise
of everything else that is going on with the drug in this post-
approval observational setting is really very, very hard. So in the
last 6 or 7 years, the Sentinel Initiative has been focused on the
methods used to try to do this and has made relatively slow,
steady, little progress, but steady progress, in trying to assess
these kinds of methods.

There is still much, much more to be done before we can rely on
the Sentinel Initiative for any sort of real active surveillance, and
I think that that is far in the future, but unfortunately at this
point my understanding is that the funding of the Sentinel Initia-
tive is still up in the air, so I would encourage Congress to continue
to fund it. But I would also not get people’s hopes up that the Sen-
tinel system is going to provide this great white knight from a post
market surveillance point of view for drugs that are approved on
the basis of limited pre-market study. I think the FDA itself still
refers to the Sentinel Initiative as the mini Sentinel pilot program
now 6 or 7 years out from its creation.

Mr. PirTs. The Chair thanks the gentlelady. I now recognize Dr.
Murphy from Pennsylvania for 5 minutes of questioning.

Mr. MuUrPHY. Thank you. I want to ask particularly about a cou-
ple of the issues related to psychiatric drugs. Certainly, many
medications you have brought up with regard to some rec-
ommendations for advancing the speed of these are important, but
in particular, with 60 million Americans affected in some level with
psychiatric illness, 10 or 11 million with severe psychiatric illness,
and about 3.6 million who are not in treatment in part because of
whatever the reason be with medication, et cetera. Would there be
some change in the recommendations you would make to advance
or speed up research with regard to psychotropic drugs, and I will
open that question to anybody. Nobody has any? Go ahead.

Mr. MEYER. Yes, I will at least try to touch on that. I agree that
it is an area of great unmet medical need. I think the problem has
been a couple of fundamental issues. One is how poor some of the
neuroscience is in predicting targets that are amenable to becoming
drugs, or targets for drugs. The second, though, is that these trials
are exceedingly difficult to conduct, and, in fact, if one looks at
drugs for antipsychotics and/or depression, even very well-con-
ducted clinical trials often fail for effective drugs. So it is probably
one of the more problematic areas to think about new paradigms
of drug evaluation at the current time. I do think where the hope
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is for the future is really a better fundamental understanding of
neurobiology to identify true opportunities for targets.

Mr. MURrPHY. Let me add to that. Ms. Stafford, you also men-
tioned I think in your written testimony about issues involving, we
should be looking at some of the EU standards, and perhaps that
would help expedite. I know right now part of the discussion is also
in terms of TTIP in looking at this Transatlantic Trade Agreement,
and those standards, I believe, should become part of that. Do you
have any insights for us that you can provide with regard to some
of the differences between the American FDA and the EU stand-
ards for advancing clinical research?

Ms. STAFFORD. Yes. I was specifically talking about the adaptive
licensing pilot that was started in March, April of this year, so it
is early stages in terms of Europe. And, you know, the FDA is hav-
ing that discussion as well, so I don’t think that they are too far
behind, but I think encouragement to also pilot, there are a lot of
different terms for this, progressive authorization, adaptive licens-
ing, et cetera, and so, you know, that is the one major area that
I was speaking to.

Mr. MurpHY. Thank you. I also have a question with regard to
the HIPAA laws and how the interpretation of those may interfere.
I know some other members asked questions on this, but I also
have some further comments of this, of how perhaps there are
some barriers in what HIPAA laws are preventing us from getting
information that would be extremely valuable in advancing re-
search. I would open that up to anybody if anybody would like to
comment on changes. Dr. Siegel?

Mr. SIEGEL. I think since the time those laws were passed, we
have had a lot of experience with them, and we have new types of
information that can be collected in laboratories, and I think it is
time for a relook. It is important that privacy be protected. I be-
lieve it can be done in ways that also facilitate the advancing of
research. And I know that HHS actually had about 3 or 4 years
ago an advance notice of public rulemaking that looked at both the
IRB process for patient safety protection as well as the process for
privacy protection. There is a lot of opportunity, I think, both to in-
crease patient protections, while at the same time, allowing better
availability of important medical information, whether it is mini-
mal or no risk to patients.

Mr. MurpPHY. Thank you. Dr. Herbst, do you have a comment on
that?

Mr. HERBST. I guess one of the benefits of doing the genomics in
the context of a clinical trial is then you actually have the informed
consent from the patient. You are matching them to the therapy,
and then you have their consent to do the discovery within the
trial, hopefully identifying new targets for the future.

Mr. MURPHY. Do you think some of this is misinterpreted now by
researchers or by physicians who are just afraid to go anywhere
with it because of the HIPAA laws?

Mr. HERBST. I think people are concerned, appropriately so, and
they file them, and you do have to look very carefully at what con-
sent you have whenever you are asking a question with tissue. But,
no, I think people are very aggressively trying to study what they
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can, reconsent patients when they can also, so that we can match
genomic markers to activity.

Mr. MURPHY. Thank you. Dr. Khosla.

Mr. KHOSLA. Yes. I just wanted to add when you talk about clin-
ical trial networks and consortia, I think that is where the HIPAA
laws may need to be modified, particularly in what Ms. Stafford
was referring to in terms of kind of the pre-trial process. So before
the subject has signed any consent forms, the electronic health
record would need to be searched to identify participants at a given
site. Currently that data can’t leave that particular medical center
to be merged into data from other centers.

So modifying that to allow that in a way that still protects pa-
tient privacy but allows for better ascertainment of potential par-
ticipants at different sites would be very helpful.

Mr. MurpHY. Thank you. So the HIPAA laws as they stand, they
were designed to help protect patients from exposure of confiden-
tiality? They weren’t designed to hamper research in other move-
ments. I thank you very much. I yield back.

Mr. PitTs. The Chair thanks the gentleman. I now recognize the
gentleman from Texas, Mr. Green, 5 minutes for questions.

Mr. GREEN. Thank you, Mr. Chairman, and Ranking Member
Pallone and for our witnesses here today.

In a time of historic opportunity offered with big data and sci-
entific advances and technological developments it is important to
examine the ecosystem of clinical trials. Before us is the prospect
of transitioning from reactive systems centered on large patient
populations, large clinical trials, and one-size-fits-all approach to a
proactive system, they can target smaller, specific patient popu-
lations, advance personalized medicine, and revolutionize the way
we prevent, treat and cure disease.

Dr. Siegel, clinical trial development in the area of antibiotics
has been increasingly difficult in recent years because of the FDA
trial design requirements. For instance, FDA requirements at trial
study infection sites in the body versus the deadly pathogens that
cause these infections that make conducting trials in the United
States near impossible in large part because of the small popu-
lation associated with these illnesses. How important is it to trial
design successful trials, is an FDA empowered to accept alternative
trial requirements based upon the unique nature of the disease and
the patient population? By the way, I am sharing this question
from Congressman Gingrey and I who have legislation working on
it. So is there something that we can do that would make it easier
on the smaller populations?

Mr. SIEGEL. Well, clearly infectious diseases are a major medical
problem and threat to our country because of the rapid emergence
of resistance and of new infections and because industry efforts in
this area have somewhat decreased, in part because of difficulties
in pathways. But I think the issue before us is the pathways that
have traditionally been used and the way these drugs have been
studied is, in fact, to develop them rather broadly for use, broad
spectrum antibiotics for use in large populations. And as your ques-
tion presumes, what is needed is a better effort to focus on specific
needs to develop drugs that can be used in specifically the popu-
lations that need them so that resistance is less likely to emerge,
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and to have innovative pathways that will allow that to happen
and allow there to be ample incentives for investment in developing
those therapies. I do think that there have been both legislative
and regulatory moves in recent years in that direction, and I think
that that is very welcome to, in fact, ensure that there are both in-
centives and pathways for more targeted treatments of critical in-
fectious diseases.

Mr. GREEN. Anyone else? Dr. Meyer.

Mr. MEYER. Yes, thank you. I have actually worked on this issue,
published on this issue, and actually I would say that FDA has
shown some movement. I think one of the quandaries for FDA,
however, is if they accept a smaller data set on a limited popu-
lation for, say, a particular infectious agent, they don’t really con-
trol the practice of medicine, and the issue for them is if they are
reasonably assured that it works in that population but they don’t
want it broadly used either because of poor antibiotic stewardship
and/or uncertainties about its general efficacy and safety, they
don’t have a good means for doing that. So I think that is part of
the consideration that might be thought through in terms of ap-
proaching antibiotic drug development especially.

Mr. GREEN. And I agree in the real world of practicing medicine,
but the FDA can put restrictions and advisories and things like
that, so physicians may not, you know, use that particular drug for
things that may not be proven on the label, but I know they don’t
have that ability in all the doctor’s offices.

So, Dr. Siegel, your testimony brings up the potential for contin-
ued recognition of surrogate end points by the FDA as having great
promise for continued drug development in the United States. Over
the past few hearings and roundtables, you have heard of the dire
lack of new diagnostic tests for many of today’s illnesses and condi-
tions. As the adage goes, if you want to cure something, you first
need to be able to identify what it is. Dr. Siegel, since such tests
operate largely against predetermined end points, could early FDA
recognition of diagnostic end points for the purpose of clinical trial
design improve the efficiency and success of those clinical trials?

Mr. SIEGEL. First, I want to say on record that the FDA program
for accelerated approval has been a tremendous success. There is
a large number of drugs, especially in cancer and HIV infection,
that have come to patients much sooner, a large number of effec-
tive drugs that have come to patients sooner and a large amount
of increased investment in those areas. There have been cases, as
has been pointed out, where subsequent studies have shown that
those surrogate end points did not predict benefits.

That, in my mind, is the evidence of the success of the program,
the ability to learn in the postmarking situation, and, in fact, we
have found when you just look at the numbers and the implications
of the drugs involved, the benefits of those programs have tremen-
dously outweighed the risk, the downside suggesting that more use,
even though it would incorporate more risk, would be appropriate.

Diagnostic tools are critical to do that, diagnostics to identify the
right populations and as you indicate, to measure end points. The
use of diagnostics have been limited. The technological advances in
proteomics and genomics and informatics offered the powers of ex-
plosive use—Dr. Herbst referred to some of that use in Lung-
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MAP—in all aspects of clinical trial designs. And I think that in-
vestment in research in that area and investment in ensuring that
we know how to integrate in both the research process, the product
development process, and the regulatory process, we know how to
integrate the development and the regulation of diagnostics with
drug products is important since historically they have been done
by separate organizations or companies.

Mr. GREEN. Mr. Chairman, I know I am over time, and I appre-
ciate it. This is such a great panel with so much information, if you
all have responses to not only my questions but other ones, please
share them with us. And I thank you, Mr. Chairman.

Mr. Prrrs. The Chair thanks the gentleman, and I now recognize
the gentleman from Illinois, Mr. Shimkus, 5 minutes for questions.

Mr. SHIMKUS. Thank you, Mr. Chairman. I too appreciate you
coming and have been in and out, but actually have been around
in these little anterooms and stuff. But I want to start with Dr.
Khosla. In your testimony you state, and I am just going to quote,
“The current clinical trial model of placebo-controlled, randomized,
double-blinded clinical trial may not be the most effective model,
particularly for early phase studies.” And then in the case of anti-
biotics, when you use—I am really struggling with this, and I have
actually been looking on my phone for the Hippocratic oath and
issues. So if you are using a double-blinded, placebo-controlled test,
and you have someone, and I use the term “emergent condition,”
and they are, maybe because it is a test you are using a placebo,
doesn’t that really cause ethical problems and challenges?

Mr. KHOSLA. Yes. I think you raise a very important point, which
is the use of placebos in trials where effective medical therapy ex-
ists, and I should clarify that there have been enormous changes
over the years in what is allowable and ethical to use as a placebo.
So historically, for virtually all diseases, there were randomized
controlled-placebo trials. More and more in my own area of exper-
tise, for example, in osteoporosis, where we now have effective
drugs to prevent or treat osteoporosis, instead of a placebo, often
there is a standard-of-care drug that is used, and the burden of
proof is to show noninferiority or superiority to the current best
treatment.

So that is a great point that you raise, and it is in the context
of where there may or may not be effective alternative therapies
available.

Mr. SHIMKUS. I am going through this because one of the state-
ments, and this is a modernized version. I will prevent diseases
whenever I can. Prevention is preferable to cure. I am to care ade-
quately for the sick. And when we are in a system like that, obvi-
ously we are not if it is placebo.

Mr. SIEGEL. It is important to note that the use of placebo in a
clinical trial doesn’t mean that the patient is not receiving a treat-
ment. For example, with a new cancer drug if there is already two
drugs being given, and a new drug comes along, some patients may
receive all three. The others may receive the first two, but also a
placebo so that there can be blinding as to which treatment, but
they are still getting fully standard treatment. Placebos can be
very important in research but should not be equated with lack of
treatment.
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Mr. SHIMKUS. Seems like this started some comments, and so,
Mr. Murray, please.

Mr. MURRAY. Yes. So medical devices, it is a very important
moral and ethical question. And there are instances for break-
through medical devices where there is not an existing therapy,
and you do a surgical procedure, especially with an active device
that is not turned on, so the person is not receiving therapy. That,
I think, adds to the conundrum, if you will, and I think it becomes
a major challenge that is unique for medical devices especially in
those breakthrough areas where there is a treatment-resistant dis-
eases with no other options.

Mr. SHIMKUS. So let me go back to Dr. Khosla real quick. As far
as in this process that we just discussed, any other FDA reviews
or reforms that you would suggest that would be helpful in this
process?

Mr. KHosLA. Well, I think it really comes on a case-by-case basis
depending on the particular disease being studied because for cer-
tain diseases there are effective cures, and you are really looking
for a drug that might be better or have fewer side effects, and in
that case, clearly the use of a placebo isn’t warranted. In other in-
stances, there really isn’t a good alternative and the standard of
care may involve, you know, for example, just giving nutritional
supplements like vitamin D or calcium. And in those instances
using an active drug against that standard of care is appropriate.
So it is a major ethical issue. It is something, though, that is very
specific to each disease entity and the alternates that are available.

Mr. SHIMKUS. Great. Thanks. And for my final minute, let me go
to Dr. Siegel, and you talked about proteomics, if I pronounced that
right, and molecular diagnostics and genomic sequencing. So what
do you believe Congress needs to do to address and ensure that the
potential for, I guess the terminology is precision medicine can be
realized by both developers and clinicians?

Mr. SIEGEL. I think the potential to utilize those technologies in
the development of precision medication is critical. I don’t know
that there is a specific legislative need to change the rules or the
way drugs are developed. I think that we have what we need in
that regard. I do know, however, as we have seen with break-
through therapies, that congressional attention to an issue, high-
lighting an issue, congressional exhortations, congressional direc-
tion of how Federal agencies invest and spend their money can
have a big impact, and I think in those areas certainly enabling
FDA and NIH to help enable those technologies and those develop-
ments could be very important.

Mr. SHIMKUS. Thank you. And I know, Chairman, you probably
have asked and will mentioned that there will be opening record
for questions. There may be follow-up questions based upon your
response. We would solicit and then we would forward to you. If
you would do that, Mr. Chairman, I would appreciate it.

Mr. PirTs. Yes, we will have follow-up questions. The Chair
thanks the gentleman. Now I will recognize the gentlelady from
Florida, Ms. Castor, for 5 minutes of questioning.

Ms. CASTOR. Thanks to the panel for sharing your insights today.
Dr. Meyer, I know you were formerly at the FDA and you have
worked in industry, so I would like to get your insights based on
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that experience on a couple of questions. We have heard a lot today
about various ways that clinical trials can be modernized, every-
thing from increased use of technologies like electronic health
records to increased use of alternative trial designs like surrogate
end points and adaptive trial designs. A lot of what has been men-
tioned I would assume is outside the purview of FDA. I imagine a
lot goes on in the development of drugs and devices that doesn’t
and shouldn’t involve FDA at all. I would like to hear your view
on that. Do we have the right balance for the modern era?

Mr. MEYER. So I think some of what we have been hearing is
outside the purview of FDA. For instance, the use of electronic
health records for precompetitive screening of patients and under-
standing who the patient populations might be. That really is
preregulatory as well. I think the expansion of the use of surro-
gates is clearly within the FDA’s purview. I think the difficulty
there, though, is not with the FDA. It is really identifying biomark-
ers or other assays that will be validated to predict outcomes. That
is no easy task, and it sometimes takes a very, very long time. If
you take for instance, Alzheimer’s disease, everybody would like to
be able to do much smaller, much more focused trials, but to date,
the biomarkers we have have not predicted benefit. So there is no
choice but to do large, long trials.

I think the other thing that I would say is that the FDA does,
I think at times, have some reluctance to accept things like a pa-
tient-based electronic assessments. And I think that is something
that they could be encouraged to do. I am not sure it needs legisla-
tion, but for instance, if you are a pulmonary patient and you are
able to have a very reliable home spirometer and measure your air
flow every single day, that is a very rich data source. But if FDA
insists that those patients go into the clinic and be assessed in the
clinic, that is actually inhibitory to patient enrollment to some de-
gree, but also I think it produces a more expensive and complex
trial.

Ms. CASTOR. Mr. Murray, do you think that the current regu-
latory scheme is meeting the entrepreneurial spirit that is out
there? And I will give you a great example. In my home town of
Tampa, we have a fantastic new center called the Center for Ad-
vanced Medical Learning and Simulation by the University of
South Florida. I was so proud of it, I took Mr. Pallone to visit, and
I know Mr. Bilirakis has been there where we are bringing to-
gether the medical engineers, the academics, the folks that can
work through the business cycle, have the 3D printers right there
so they take the device right to the 3D printer right into a com-
puter analysis of whether it works or not. Does this regulatory
scheme currently, is that going to be acceptable for the advances
in technology and devices?

Mr. MURRAY. Excellent question. The genesis of MBIC was the
recognition primarily from Dr. Jeff Shuren at CDRH and the com-
missioner that medical device technology is advancing at a rate
that we have never seen before. You see it in the consumer and the
mobile and the social media side, but you are seeing that translate
over to health care as well. So there was a recognition that tools
methods and approaches used needed to evolve, and to do that we
are working collaboratively in the precompetitive space. And you
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mentioned 3D printing. That is an example where you are going to
see the realization of personalized medicine where using computa-
tional modeling and simulation, people will be able to have tailored
custom devices that fit them and meet their needs specifically.

Where we are going right now, and I think the opportunity and
the need, and we talked about this in terms of HIPAA and data,
but there is a tremendous amount of data that is available out
there in terms of patients’ post approval of devices, and if you will,
if you had the opportunity for, we have right now donor selections,
if we had people that would be data donors instead of organ donors,
and they would allow their data to be used, I think we could im-
prove by orders of magnitude the quality and richness of those
models and simulations to even improve more on the technology
that is going to realize personalized medicine advancements.

Ms. CASTOR. Thank you very much.

Mr. PrtTs. The Chair thanks the gentlelady. I now recognize the
gentleman from New Jersey, Mr. Lance, for 5 minutes of ques-
tioning.

Mr. LANCE. Thank you very much, Chairman Pitts. In the var-
ious testimony of members of the panel, you have discussed the
challenges in attempting to coordinate the work of multiple institu-
tions before and during clinical trials. Varying regulations and pro-
tocols make it difficult, I think, for institutions to communicate one
with another. If institutions that are attempting to coordinate have
difficulty doing so, what about those that are not working together,
and what methods are currently in place, if any, to reduce
redundancies in clinical trials, and what steps would the panel rec-
ommend to ensure we are not doubling up on research or making
the same mistakes over and over again. Dr. Siegel, yes.

Mr. SIEGEL. Well, there has been a lot of advances recently in
terms of transparency of research results and rapid publication,
and there has been a lot of growth of consortia, TranCelerate
Pharma as an industry consortia, various other broader groups to
enable better communication and cooperation. I think that you
have heard from several members of the panel. One area, though,
of better shared learning and cooperation that we see already but
could see more of are disease-specific clinical trial networks and
trials, such as Lung-MAP or organizations which bring together
broad expertise. And one of the nice things about some of the
newer approaches to that is that there are organizations that are
not just, say, academic centers coming together with perhaps Gov-
ernment support, but are also incorporating patient and industry
expertise and input to enable better addressing of some of the oper-
ational problems as well as the scientific problems that they need
to face.

Mr. LANCE. Thank you. Dr. Herbst.

Mr. HERBST. Yes. I would agree with that. And just sharing our
experience for the Lung-MAP trial, we are looking to accrue a thou-
sand patients a year, and this is throughout the United States,
really focused at the community, places that normally don’t have
access to these types of trials. So it really requires using the Na-
tional Clinical Trials network, and that network uses a central
IRB. We heard about that from the panel, so that this trial doesn’t
have to go through a different IRB at each site, which can take
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weeks in some cases. So that is very helpful. I agree with Dr.
Siegel, the commitment and working with all the partners, the
Pharma partners especially, you know, the National Clinical Trials
Network is being supplemented by the public-private partnership
that we are working with. We need to all work together with the
FDA as well because this would all be a failed effort if at the end
of the day, these drugs and marketers couldn’t go for approval of
the drug. I think one thing we all have to also consider we heard
a little bit about surrogate end points is quality of life and patient-
reported outcomes and how we are going to build those into the
trials and work with patient advocates and with those groups early
on.
Mr. LANCE. Thank you. Yes, Doctor.

Mr. KHOSLA. I just wanted to reemphasize what I had mentioned
in my testimony, which is that NIH is investing in these clinical
translational science awards across the Nation, and so this is a pre-
existing network where there are going to be best practices incor-
porated over time. There is hopefully going to be increasing IRB
reciprocity, so many of the obstacles that we have heard about
hopefully will be reduced or eliminated. And it isn’t disease spe-
cific, so it would be open to any disease for which there is a trial
ongoing.

Mr. LANCE. Thank you. To the panel, is there something more we
should be doing here on this committee and at the Federal level to
make sure that this occurs in the greatest way possible for the ben-
efit of the better health of the American people? Yes, Dr. Herbst.

Mr. HERBST. Getting back to the whole idea of the public-private
partnership, I think it is essential. In my, opinion that is one of the
reasons the Lung-MAP is working well. Any way the committee
could work to incentivize that to move forward the precompetitive
measure. The fact that we have five different companies deciding
to put their hat into our trial versus doing a trial themselves. I
would hope that at the end of the day, they will see this is the only
way to find these small populations of patients. But they are taking
a risk, and ways to sort of incentivize, to promote, to give them
credit for that, I think would be important.

Mr. LANCE. Thank you. Yes, sir?

Mr. MURRAY. And again, on public-private partnerships, but in
particular with our partnership which includes NIH, CMS, FDA,
the ability to have a flexible collaborative environment in that
precompetitive space, it is oftentimes very structured—I think its
FACA, if you will, that becomes an important consideration. So we
have to be able to foster and encourage these kinds of partnerships
in that precompetitive arena.

Mr. LANCE. Thank you. Yes, sir?

Mr. KESSELHEIM. Another thing that I would add is that I guess
I am a little bit less optimistic than Dr. Siegel is about where
things stand right now in terms of data transparency and the abil-
ity to share clinical trial data, and I think that this committee and
Congress can do a lot to try to encourage and put in place systems
and structures to allow sharing of clinical trial data to try to pre-
vent redundancy in testing of new drugs and to try to allow dif-
ferent groups to learn from data that is currently right now held
as a trade secret by many companies.
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Mr. LANCE. Thank you. My time has expired, and it is been a
very interesting and informative hearing. Thank you, Mr. Chair-
man.

Mr. PitTs. The Chair thanks the gentleman. I now recognize the
gentleman from Louisiana, Dr. Cassidy, for 5 minutes of ques-
tioning.

Mr. CassiDy. Dr. Siegel, the sharing of the data, it is proprietary
data, so is the obstacle to the sharing the company releasing it? I
am just asking.

Mr. SIEGEL. Obviously you need to have some protection of pro-
prietary information in order for innovation to occur, in order to
have incentives for innovation. However, when clinical trial data
get to the point where what is learned about that data could be
used to protect the safety of patients if it is a drug that is already
approved or there——

Mr. CAssIDY. I accept that, but just in terms of expediting other
research. I am just intrigued. Sounds like a great idea but will the
companies agree to it? Do you follow what I am saying? I am not
arguing either point. I am just asking.

Mr. SIEGEL. We have put in place through an agreement with
Yale a third-party review that will enable much greater access to
our clinical trial data where needed for important medical research
in patient safety, and we believe that that is not incompatible at
all with protecting innovation and allowing:

Mr. CassiDy. I think it was the Michael J. Fox Foundation that,
in order to receive their grant, you had to collaborate prior to peer
review publication. Maybe I have that wrong, but nonetheless it
seems like a nice concept. I don’t know the practicality of NIH.
Does NIH require that? I don’t believe they do, do they? Anybody.

Mr. KESSELHEIM. I am not 100 percent sure. I would also support
what Dr. Siegel has said about his company and its innovative re-
lationship with Yale is actually quite a good model for other compa-
nies, but it is relatively rare at this point. I think that the NIH
when it funds research, you know, should be held to the same
standard as when companies fund research as well. But when re-
search on products that are available in the market is done on pa-
tients, there is really no reason why that research shouldn’t be
available for further study and for greater learning by everybody.

Mr. Cassipy. Dr. Herbst.

Mr. HERBST. I will just add that Yale and NCI Comprehensive
Cancer Center, and I do know that the new regulations for recom-
pleting those grants do require even more collaboration between
centers, so hopefully through that we will bring the Pharma part-
ners, too.

Mr. Cassipy. Dr. Khosla, you and others mentioned having a
centralized IRB, but that is already allowed. The Western IRB is
the central IRB for many others. Now, would Mayo cede their—
knowing how prestigious Mayo is, would they cede their IRB ap-
proval to a centralized western IRB, for example?

Mr. KHOSLA. I think the answer to that is that is a culture
change that is occurring at many academic medical schools.

Mr. CassIDY. So let me ask, that is merely a culture change.
There is nothing regarding statute or regulation. I am asking be-
cause it seems like there is a certain institutional pride that some
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institutions do not wish to cede. That truly seems more a culture
issue than statute or regulation. Is that correct?

Mr. KHOSLA. Correct.

Mr. CassiDY. Believe me, I am from that culture. I understand
the hideboundness of it. Now, you also said something which I
found intriguing. Dr. Herbst shook his head yes, that if you are
doing the screening with genetic markers, that material, that infor-
mation has to remain domiciled with the institution, and yet
Southwest Oncology Group, I am just asking, you have multiple in-
stitutions. If one of them has certain biomarkers, they cannot share
that with the centralized, whoever is overseeing the entire study
framework. Whatever you learn cannot be shared with that cen-
tralized authority.

Mr. HERBST. Actually yes and no. First of all, the patient gets
their data, so that is very important. So we are making this screen-
ing available to patients where they might not have had it or af-
forded it. And then, of course, the excess tissue does get banked
through the cooperative group structure. That is not part of the na-
tional system.

Mr. Cassipy. Now is that statute or legislation? Does that re-
quire an act of Congress? Oh, my gosh.

Mr. HERBST. No, no. The groups have tissue banks and the tissue
goes in the tissue banks, and with petition anyone, it is a public
bank, can petition the swag at some point if they have a study and
they want to use this tissue.

Mr. Cassipy. Dr. Khosla, I think what you said is that if you do
biomarkers, those results remain at the institution and cannot be
shared with others. Did I hear that correctly.

Mr. HERBST. No. Maybe you misheard me. This all goes cen-
trally. In fact, the whole beauty of this is we are profiling at 500
different places with the same technique where it all goes through
a central database. And that is the beauty of it. The point I was
trying to make is we have very broad consent on these patients all
very carefully through the IRB so that we are both putting patients
on the drugs that we know now may or may not work. We are also
able to discover new targets so the next four or five drugs that will
come into the Lung-MAP we will be able to be more informed in
what we choose.

Mr. KHOSLA. So just to clarify, what I was referring to was the
preparatory to research phase so before the patient’s actually been
enrolled in the study to search the electronic health record, identify
patients at a site, that information, before that patient has signed
a consent form, can’t leave that site.

Mr. Cassipy. That is OK. I used to do clinical research, and I
had 10 patients who I knew were interested in a trial. We knew
from looking at their study. It is just that they had not had the
formal testing. I don’t see that as an impediment so much, and I
forget if we did this. If it is illegal, I didn’t do. But nonetheless,
I would say listen, I have 10 patients whom I think we can enroll
as soon as we start. There would be some sort of signal, knowing
that it didn’t guarantee, but it suggested it might happen. Is that
an impediment?

Mr. KHOSLA. It is an impediment to the extent what when you
have these national clinical trials networks, it is sort of an ongoing
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process to recruit both a site investigator and the study partici-
pants. And so if you know up front where the patients are, then
you can seek out individual investigators at those sites. So in that
sense, it is an impediment.

Mr. CassIDY. I yield back. Thank you for your generosity.

Mr. PrrTs. Chair thanks the gentleman. I now recognize the gen-
tleman from Virginia, Mr. Griffith, for 5 minutes for questioning.

Mr. GrIFFITH. Thank you, Mr. Chairman. I appreciate that. I am
going to pick up on that real quick. There is a company out of Rich-
mond that I have been real excited about. It is not in my district,
but it is close enough. It is the The Health Diagnostic Laboratories,
and what they do is do all the stuff on your blood looking mainly
at heart disease and diabetes. I am sure they can add to their form
a consent in advance, because what they are doing is tracking bio-
markers and giving counseling to the people they have done the
blood work on, obviously with the oversight of the physician. But
they are giving counseling and trying to help folks avoid heart dis-
ease and diabetes, and a lot of times those biomarkers are overlap-
ping.

And just seems to me that that might be a good place. Because
they have got folks all over the country that they Fed Ex in their
blood samples to and they—I call it they “Henry Forded” blood lab
work. And it is really exciting stuff. And it just seems to me that
might be something you all can look at and find a way, particularly
if they get consent from their patients in advance, you might be
able to track some of the biomarkers that you are looking for or
some of the other things that you all are looking for that you then
can get rid of that impediment that you were talking about by hav-
ing a whole slew of folks automatically identified who may have al-
ready given advance consent at least to be contacted.

Ms. STAFFORD. I was going to say, I think the operative word is
“consent.” And as several of us have discussed, it is a matter of de-
signing your consent up front that allows you that capability. And,
you know, for instance, we have a tool, a technology,
MediGuard.org where we have about almost 3 million patients that
we have data, we have a relationship with. But we consent them,
with them to participate in real world research with us, et cetera.

So I think it is about the consenting and what you put in that
up front.

Mr. GRIFFITH. Absolutely. I would never want anybody’s informa-
tion being shared without their consent.

What do you find in your getting the consent up front? What do
you find? It was about 5 or 10 percent that say they don’t want
their data being passed along?

Ms. STAFFORD. I don’t have the metric. But it is interesting how
many people want to be in the conversation. How many people are
members of different, you know, groups like the ADA, American
Diabetes Association or multiple sclerosis, and where they find
their communities and how interested they are in research oppor-
tunities.

And so our database is really, you know, do you want us to com-
municate with you? Because they are all very interested in being
part of research.
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Mr. GRIFFITH. And you all mentioned it earlier in your testimony
today that, you know, the technology and things are moving so
much faster than it used to move, and it is exciting and really has
great opportunities.

I want to switch gears a little bit, although it does connect. You
know, I think about these issues of developing new treatments.
And I have to tell you, I align with the mindset of those who sup-
port right-to-try laws that are being passed in the States. And I
have introduced similar bills, two such similar bills here for pa-
tients whose doctors have exhausted current medical options, have
been told that the end of life is nearing. My feeling is, why should
the Federal Government interfere if the patient wishes to spend
their own money on experimental treatment plans? I have this say-
ing, if 'm dying anyway, why do I need to be protected by the
FDA? Because death is near. And all treatment options have been
tried.

That being said, I think the issue of benefit/risk framework
should be brought forward in the earlier stages of a study of a new
treatment by allowing an informed and responsible access to medi-
cations after the establishment of safety could allow for a faster
translation of the science and technology from lab to clinic while
insuring safety benefiting patients, and at the same time,
leveraging our Nation’s leadership and investment to advance
science and technology.

One of the bills I have introduced, the Patient Choice Act, does
this by creating a provisional approval process after drug safety
has been established to allow patients to have access to new treat-
ment while the efficacy is still being tested. This is similar to how
things are moving in Europe.

I think this makes sense. I think it makes sense to empower a
patient, as we have been talking about today, particularly faced
with the dilemma of a terminal disease, to help move the ball down
the field in the area of medical science and medical knowledge
about fighting to save their own life with experimental drugs if
they choose to do so. And even if they fail, the satisfaction of know-
ing that they may have helped save someone else’s life.

So then the question comes, because I know that a number of
you, particularly Dr. Meyer, are generally opposed to this kind of
a concept. But when you are faced with the subset of that terminal
patient, and their doctors have indicated that the current medical
options have been exhausted, how do you tell that person that they
can’t spend their own money to try something that may not work
but that might hold some promise? Dr. Meyer.

Mr. MEYER. So I would actually like to address that very point.
Because actually from my experience at the FDA, it is usually not
the regulators who are standing in the way of that. It is actually
more often the companies. And there are a couple of considerations
around that. Often they cannot charge, and going through the
mechanisms to charge are very arduous. And they have to prove
what their investments have been.

The other thing is that it ends up dirtying their data, if you will.
So you mentioned the patient maybe having an altruistic view of
even if I don’t benefit, maybe others will. But unless they are in
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a trial of some sort and their data collected in a rigorous fashion,
they may not, in fact, contribute meaningful data to the evaluation.

So I very much am sympathetic to that view that those patients
who have no other options, and there is a promising drug out there,
should get access to it. But I think it really requires a thoughtful
look at the ecosystem around that, if you will. And, you know, what
is the problem, what is the fix.

Mr. GrIFFITH. Mr. Chairman, I know my time is up. I know Mr.
Murray wants to respond as well. But I have to yield back at this
point.

Mr. PrrTs. Go ahead, Mr. Murray.

Mr. MURRAY. Thank you. I just would say patient choice we be-
lieve is an important aspect, and also the consideration for devices
in that discussion. And to the extent that there are methods and
methodologies to streamline how a patient may pay for a proce-
dure, because that is a difficult aspect in this, especially if it is in
a clinical trial, and how adverse data might be considered if it is
not in a controlled environment.

Mr. PrrTs. Chair thanks the gentleman.

Now recognizes the gentlelady, Mrs. Ellmers, from North Caro-
lina, 5 minutes for questioning.

Mrs. ELLMERS. Thank you, Mr. Chairman. And thank you to our
panel.

Ms. Stafford, I have the great honor and opportunity to be rep-
resenting North Carolina and, certainly, your operation and organi-
zation there, the world headquarters right there in Durham. And
I just have a couple questions for you. Again, obviously, our goal
is to try to make the system work more efficiently so that we can
get these very important drugs to market in a much quicker, effi-
cient manner that is safe for all of our constituents.

My understanding, as we have learned about the clinical trial
path that the sponsors who are collecting the data, they have to
collect so many end points—I mean, dozens of end points—to dem-
onstrate that the drug is safe and that it works. My question to
you: In your opinion, how much data do we need, and are we col-
lecting too much data? Is the data we are collecting truly efficient,
or are we collecting so much data that it is just over in abundance?
And can we find a process to narrow that down if that is the case?

Ms. STAFFORD. Thank you for your question. And of course, I am
wearing my North Carolina blue, just to say.

Mrs. ELLMERS. Yes.

Ms. STAFFORD. Anyway, it is a very good question. And actually,
I am a statistician by training. And I have seen in my almost 30
years in this industry now, we collect too much data. There is too
much collected. And a lot of that comes from the multiple voices
at the table.

And I do think that having the conversation up front, and I think
the FDA wants to work with us on this with the industry. But
there are a lot of key opinion leaders in the design of the trials,
which includes many academic centers and scientists who have dif-
ferent opinions. And they want to prove that the drug is efficacious
and safe, but they also want to explore what don’t we know about
the drug, what extra information can we get that is beyond really
the investigation of that product.
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Mrs. ELLMERS. Again, what I think you are saying here is, what
we need to do is narrow the scope so that we can come up with
the information. And certainly more information is great, and that
can be used in many ways after the fact. But I agree. So would you
say that up front, straightforward, more transparency and focus on
the actual goals that are trying not to be put forward initially?

Ms. STAFFORD. Most panel members here talked about the trial
design. And I think it all comes into the design and trying to focus
the design. And, as you say, the scope and focus that scope and not
enter into too much interesting extraneous data which end up tak-
ing time to collect the data. Once you have that data, what do you
do with it?

Mrs. ELLMERS. Then you have to do something with it.

Ms. STAFFORD. It is just very costly, so trying to focus the scope
of the trial design is my recommendation.

Mrs. ELLMERS. Very good. You know, there again, what we are
faced with, or—we are seeing more of the trend toward global clin-
ical trials. And, here for our committee, we are looking at ways
that—we want to show incentives so that some of those clinical
trials can be here and kept in the United States.

Can you make one or two suggestions on how we can achieve
that goal so that we are doing more of those clinical trials or we
are kind of returning back to a process where we are doing them
here in the United States?

Ms. STAFFORD. I think we are having that discussion today in
terms of ensuring that the U.S. is at the forefront of innovation
around clinical trials. And that as long as we are the leader today
in clinical research, we need to maintain that by being innovative
and by modernizing the clinical trial and by being in a position to
stay that leader. You know, drug development is no longer a one
country, one continent, or one region. But we can certainly ensure
that we keep our heritage as the clinical research leader by con-
tinuing this innovation discussion.

Mrs. ELLMERS. Thank you. And I saw some other nodding heads.
Dr. Herbst, would you like to comment?

Mr. HERBST. Yes, I would agree. You know, I am a medical
oncologist. Many of us who work in cancer have very busy clinics.
There is limited infrastructure. You know, flat or declining public
money. We are bringing some of the private money in. But really
anything we can do to streamline the process, you know, the bur-
den on the staff. You ask a few more questions, that means a coor-
dinator or a nurse has to spend some time. You know, fewer, you
know, rooms available. We want to put more patients on trial. Put-
ting 5 percent of patients in this country on clinical trial is way too
low. We have to do 20, 30, actually everyone should go on a trial
in these incurable diseases, and to do that we really need as effi-
cient as possible.

Mrs. ELLMERS. And, Dr. Khosla, do you agree with that?

Mr. KHOSLA. Yes.

Mrs. ELLMERS. Thank you.

Thank you, Mr. Chairman.

Mr. PrTTs. Mr. Murray, you wanted to add something?

Ms. MURRAY. I would just state briefly for medical devices, the
just-in-case perspective of what is going to be required at panel for
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breakthrough devices and not knowing up front what a panel
might ask. So bringing that part of the process forward would be
very helpful. And also allowing for more flexibility in the early dis-
covery. So when a new device comes out, you learn something in
allowing for adaptive trial designs that incorporate and don’t nec-
essarily poison the data for the overall trial.

Mrs. ELLMERS. Thank you very much, Mr. Chairman, for extend-
ing my time a little bit there.

Mr. PrrTs. Chair thanks the gentlelady.

Now recognize the gentleman from Florida, Mr. Bilirakis, 5 min-
utes for questions.

Mr. BILIRAKIS. Thank you, Mr. Chairman. I appreciate it.

I want to thank the panel for their testimony today as well. And
I appreciate you holding the hearing, Mr. Chairman. So very im-
portant.

Dr. Herbst, I am impressed with your multi-stakeholder partner-
ship that resulted in the Lung-MAP program. Lung cancer has a
5-year survival rate of less than 20 percent. The work that NCI-
designated cancer centers do is tremendous, as far as I am con-
cerned. In the Tampa area, we have the Moffitt Cancer Center, as
you know, which is the only NCI-designated cancer center in Flor-
ida. They have a partnership which has resulted in the Oncology
Research Information Exchange Network, ORIEN. In my under-
standing, it is the world’s largest clinically annotated cancer tissue
repositories and data for more than 100,000 patients who have con-
sented to the donation for research.

In your testimony—this is my question—in your testimony, you
mention the importance of partnerships to accelerate clinical trials
as well as the need to examine the incentives structure and process
to facilitate data generation, sharing, and collaboration. Could you
briefly elaborate on this and how this should be done, please. Can
you elaborate?

Mr. HERBST. Right. And I do compliment Tampa on their work.
They were one of the leaders initially in doing this personalized
medicine network and bringing it together. And we are basically
doing the same thing. The Lung-MAP is really, it is a truly na-
tional effort. And, as I mentioned, it came from an NCI panel and
from work at the Friends-Brookings meeting.

And the thing that is very nice about it is, we are working closely
with the FDA, with the foundation for the NIH, and others. We
really want to really bring these drugs and this testing throughout
the Nation to the community. So the idea basically is to pick and
do profiling in one specific way at all the different centers. Within
10 days. You know, because patients can’t wait, they have ad-
vanced disease. You are right. This is even worse than what you
mentioned because this is squamous cell lung cancer, mostly a
smoker’s lung cancer, where there really are no other therapies to
offer these patients. The most advanced, widespread disease.

And then we are randomizing patients to either the standard of
care or to one of these new drugs based on the molecular profile.
And we have five different drugs. So the way this has worked has
really been a good concept, something that the academic commu-
nity, the clinician community around the country, and the drug
companies and the private payers see as a very important way to
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move forward. And we have all worked together. And it has taken
a large amount of collaboration, meetings. It really is a partner-
ship. And I sit here now, but there are hundreds of people who
have been involved in this process. And I am very proud of how we
have all worked together. And we are doing it for the patients.

And the other thing that is very important is advocacy commu-
nity has been involved with us from the very beginning. And they
have advised us on some of the issues regarding disclosure and
forms and consent forms. And we have really worked—this is really
focused on the patient and bringing more drugs to patients quicker.

And I just want to add, the FDA has been so supportive of this
process. Of course, these trials all have to go through the standard
phase II, phase III criteria. In fact, they are very strict criteria. But
we have had advice as we move along: How do you integrate the
markets into the trial? So I would say this is something that has
to be emulated. And other diseases are already working on this.
There is a trial in colon cancer that is moving forward, breast can-
cer, and others as well.

Mr. BiLIRAKIS. Terrific. Very encouraging. Thank you, Doctor.

Dr. Siegel, you raised the issue of providing greater voice for pa-
tients in clinical trials. You mentioned that the investigators only
use objective outcome measures—the investigators, but not infor-
mation from patients like, how did they feel, how are they pro-
gressing? How could investigators and regulators use qualitative
data when making decisions?

Mr. SIEGEL. Well, thank you for that question. I think it is an
important one. It is easier, I think, and that is probably why there
is a history of using things that can objectively be measured in the
lab or life or death. But beyond what the exception of life or death,
usually what is most important is how a patient feels.

There is a science behind how to do that. If you are not careful
about how you do that, you can introduce a lot of bias, you can use
tools that mis-weigh and that don’t really represent patient out-
comes.

So that has been part of the reluctance to—or maybe the slow-
ness in incorporating patient-reported outcomes. With that said, I
think we are at a place where they can and should be incorporated
much more broadly in almost all areas of clinical research.

Mr. BILIRAKIS. Thank you very much. Another question for you,
Dr. Siegel. Can you explain in laymen’s terms what adaptive clin-
ical trials are, how they are different from traditional clinical
trials, how has FDA viewed adaptive trials? I believe they have re-
leased guidance just a few years ago. And have adaptive trials been
used in Europe? And what lessons can be learned from Europe?

I am not sure if that has been covered, because I had to step out.
But if you could elaborate, I appreciate it.

Mr. SIEGEL. Not in any depth.

So more traditional trials, you design the trial and how you are
going to conduct it and how you are going to analyze it up front.
And then at the end, you unblind the data and you do your anal-
yses.

That offers the advantage of avoiding a lot of biases that can lead
to inaccurate assessments of treatment effects.
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In adaptive trial designs, you learn as you move on. You use bio-
markers or actual outcomes in patients, if they are available fast
enough, to understand what are the more promising therapies, per-
haps, maybe putting more patients onto those therapies, changing
randomization, substituting changing or selecting among doses. Or
even select changing entry criteria. You could change almost any
part of a trial.

A lot of scientific work has gone into how to utilize adaptive
trials, because if done wrong, there are opportunities to introduce
bias. But they allow real-time learning from what is happening
within a trial. Therefore, they can be extremely powerful tools in
drug development.

The FDA has been out in a leadership position in terms of pro-
viding guidance as to how they could be used in the regulatory set-
ting. There is, of course, some conservatism because of the sci-
entific challenge.

But it is an opportunity to accelerate our ability as you have
heard about from Dr. Herbst, to accelerate our ability to learn
within clinical trials. And I think it is one that is very much under-
utilized.

Mr. BILIRAKIS. Very good. Thank you.

I yield back, Mr. Chairman.

Mr. PrrTs. Chair thanks the gentleman.

That concludes the first round of questioning.

This has been another exciting, informative, important hearing.
A lot of members have follow-up questions. So we will send those
to you within 10 business days.

I remind members they have 10 business days to submit ques-
tions for the record. I ask the witnesses to please respond to ques-
tions promptly. Members should submit their questions by the
close of business on Wednesday, July 23rd.

Without objection, subcommittee is adjourned.

[Whereupon, at 12:18 p.m., the subcommittee was adjourned.]

[Material submitted for inclusion in the record follows:]
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Rep. Cathy McMorris Rodgers
Opening Statement
July 9, 2014
21¥ Cemury Cures: Modernizing Clinical Trials

Thank you, Mr. Chairman, for yielding to me.

I am happy to be here today to discuss how we can leverage new
technologies with existing infrastructure to improve the way
clinical trials are conducted in the U.S. By cutting down on
administrative inefficiencies, creating a glide-path for the
adoption and acceptance of new trial designs, and lowering the
costs necessary to conduct a trial, we can get therapies to
market faster and save lives as a result.

The goal of clinical trials is to demonstrate safety and
effectiveness. The question is: can those qualities be
demonstrated without three or four part trials, which cost
millions of dollars and take six or seven years? I believe that
this is well within our grasp.

Perhaps we can start with steps that simplify administrative
procedures and what it takes to start a trial — such as
standardizing IRBs and ensuring the creation and maintenance
of “ready to go” clinical trials networks.

We can work with FDA on the type of evidence they require for
approval — and what Congress can do, in collaboration with the
agency and other stakeholders, to promote the use of innovative
new tools in clinical trials — such as qualifying biomarkers and
using surrogate endpoints to prove effectiveness. These steps,
together with using other tools like big data and complex
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modeling, can help us take clinical trials into the 21* century —
by allowing us to yield better and faster results, with fewer
people needed, less investment, and shorter approval times.

I look forward to working with the Chairman and committee on
the overall Cures initiative and to advancing initiatives that
improve the clinical trials system and ideas that will increase
FDA’s overall comfort and acceptance of new trial designs. I
am confident this initiative will generate new kinds of evidence,
expedite the clinical trials process, and create life-saving
therapies for the American people.
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FRED UPTON, MICHIGAN HENRY AL WAXMAN, CALIFORNIA
CHAIRMAN RANKING MEMBER

ONE HUNDRED THIRTEENTH CONGRESS

Congress of the United States
Pouse of Repregentatives
COMMITTEE ON ENERGY AND COMMERCE

2125 Ravauas House Orrce Bunowg
Waskngron, DC 205156118

July 29, 2014

Dr. Robert §. Meyer
Associate Professor
Public Health Sciences
University of Virginia
P.O. Box 800717
Charlottesville, VA 22908

Dear Dr. Meyer:

Thank you for appearing before the Subcommittee on Health on Wednesday, July 9, 2014, to
testify at the hearing entitled “21st Century Cures: Modernizing Clinical Trials.”

Pursuant to the Rules of the Committee on Energy and Commerce, the hearing record romaing
open for ten business days to permit Members to submit additional questions for the record, which are
attached. The format of your responses to these questions should be as follows: (1) the name of the
Member whose question you are addressing, (2) the complete text of the question you are addressing in
bold, and (3) your answer to that question in plain text.

To facilitate the printing of the hearing record, please respond to these questions with a
transmittal letter by the close of business on Tuesday, August 12, 2014. Your responses should be mailed
to Sydne Harwick, Legistative Clerk, Committee on Energy and Commerce, 2125 Rayburn House Office
Building, Washington, D.C. 20315 and e-mailed in Word format to Sydne, Harwick@mail.house.gov.

Thank you again for your time and cffort preparing and delivering testimony before the
Subcommittee.

Sincerely,

‘_> -
( }‘se‘pmit{s ' P@

ubcommittee on Health
cc: The Honorable Frank Palfone, Jr., Ranking Member, Subcommittee on Health

Attachment
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Monday, August 11, 2014

Joseph R. Pitts.

Chairman, Subcommittee on Health
c/o Sydne Harwick, Legislative Clerk
Committee on Energy and Commerce,
U.S. House of Representatives

2125 Rayburn Office Building
Washington, DC 20515-6115

Dear Chairman Pitts.

I am pleased to be able to respond to the additional query which you sent in follow-up to my
participation in the discussion of Modernizing Clinical Trials held on July 9" 2014. Specifically,
this query came from Representative Murphy on the issue of impediments to the development of
innovative psychiatric drugs, which he and I agree is an area of substantial unmet need given the
prevalence of mental health issues in the United States. Representative Murphy asked for me to
provide expanded remarks “pertaining to the problems psychiatric drug developers face and for
commentary on any potential changes that could be made to resolve this problem.” While this
therapeutic area was not a part of my direct responsibilities when I was an Office Director at
FDA’s Center for Drug Evaluation and Research, I did have a broad regulatory strategy and drug
development role while at the Merck Research Labs and Merck’s portfolio included many drugs
targeting psychiatric diseases. I saw firsthand how many drugs in this area of development failed
in the late stages of clinic development, if not before. Ihave also taken the liberty to discuss my
response with subject matter experts within my former company to assure that my response
represents current state and well-targeted.

As well stated at the July 9 hearing by Rep. Murphy, despite a large number of pharmacologic
agents available to treat psychiatric diseases (such as depression, schizophrenia, bipolar disorder),
there remains a large number of patients who are not adequately treated for their illnesses with a
resultant substantial burden on society. While some of this burden may be the result of the
availability of and access to proper psychiatric care, clearly a large part of this continuing problem
is a less than satisfactory array of therapeutic options. Yet, while this unmet need is substantial,
global pharmaceutical companies are decreasing investment and research in the area of psychiatric
drug development', in part due to the burden of failures in their attempts to provide better options
to patients. The article cited above by Dr. Hyman (former Director of the NIMH) is, in fact, a very
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good summary of some of the current challenges to this therapeutic area and aligns well to the
discussions I had with other experts on some of the major impediments and issues with
productivity in psychiatric drug development. I would recommend this article as a very thoughtful

review.

However, let me highlight some key issues from my vantage point:

While great advances have been made in the fundamental understanding of basic sciences
and pathophysiology in a large number of human diseases, including neurology, this same
kind of clear understanding of the fundamental basis of key psychiatric diseases has not
been achieved (including what differentiates between the diseases/syndromes
pathophysiologically). This lack of basic understanding is compounded by the lack of
useful animal models for many psychiatric diseases, such as schizophrenia." To date, many
advances in psychiatric drug therapy have come through serendipity rather than by design.
In contradistinction to classical therapeutic science, these drugs’ activities have driven the
theory of disease rather than more usual and rational visa-versa. For instance, it was the
association between the depletion of catecholamines (major neurotransmitters) by reserpine
(a blood pressure medicine) and its frequent adverse effect of depression that led to the
catecholamine hypothesis of depression — which remains controversial to this day, but has
been the basis for much of the treatments developed for depression.

Great advances in the fundamental understanding of the genomic basis of disease have
been achieved for many disease areas, which in turn have informed targeted drug discovery
and development. A great example of this kind of mechanistic drug development is
ivacaftor for Cystic Fibrosis." Yet, the genetics of psychiatric diseases have proven to be
exceedingly complex, despite clear heritability (particularly schizophrenia, where genetics
are believed to account for 50 — 80% of the disease risk). The complex, multigenic bases
of these diseases have not led to a rational set of targets for further drug discovery."” That
is not to imply important advances have not been made, but clearly more understanding of
the genetics, epigenetics, and other underlying pathophysiologic basis of psychiatric
disorders is sorely needed in order to inform more rational drug development. This is a
need best served by academic and/or governmental basic science researchers, rather than
drug companies, as it involves fundamental, rather than targeted, science. Continued or
enhanced government support of this kind of basic research in academia would be an
important consideration for advancing this area of drug discovery.

A second need as an underpinning of translational efforts in neuropsychiatry is the
development of predictive biomarkers, not only to better identify patients at risk (which
may be particularly important for enrichment and enhanced success rates of clinical trials)
but also to inform proof-of-principle studies in very early clinical development. The use of
biomarkers in early drug development is particularly important as predictive biomarkers
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provide a means to screen compounds for likely clinical efficacy long before large
investments of time and dollars are committed to the drug’s development. Currently, few
such biomarkers exist for psychiatric disease states. Public investments in furthering
efforts to identify and validate biomarkers in psychiatry for the purposes of better
identifying patients at risk as well as informing drug choice and development is clearly
needed.” This kind of research is being done and should continue to be done both in
academia/NIH, as well as within the industry itself, and directed support of public/private
partnerships with this specific mission would be worthy of consideration.

As for clinical trials, there are a variety of issues that may be impacting the relatively low
success rate for psychiatry drugs entering into phase 3 (many of which fail for efficacy).
These factors include:

o Highly variable diseases (where the “placebo effect” may be substantial, due in part
to “regression to the mean” in patients who are enrolled for a certain high level of
disease symptomatology)

o Imprecision in enrollment criteria due to lack of definitive, differentiating
diagnostic criteria, compounded by a lack of characterizing biomarkers for disease
state/activity

o Imprecision of current clinical trials endpoints, much of which are based on
questionnaires and subjective assessment tools, rather than a measurable
physiologic parameter or other objective measures

o The need to provide evidence to payers and practitioners of therapeutic superiority
over existing drugs, most of which are generic (this complicates the design of the
trials, but even for well-designed trials this sets a high bar for efficacy and/or
safety)

Addressing the unmet psychiatric need through novel drug development requires advances
in a number of areas, including the basic sciences of psychiatric diseases. Some of these
factors could be improved if the issues highlighted above were successfully addressed (e.g.,
fundamental discovery science and development of biomarkers). However, like many
areas of drug development/clinical testing, the reduction of inefficiencies in trial
design/conduct and factors that add noise to the trial results (particularly the imprecise or
indiscriminate inclusion of patients) is also needed. This is largely the purview of the
industry itself and correctly so. That said, as in many areas, having standing networks of
high quality clinical trial sites that can rapidly recruit well-characterized, appropriate
patients to new trials would be advantageous. Since one would want sophisticated
screening and enrollment of patients, any such networks should include academic medical
centers as key contributors. The establishment of funded, standing networks would reduce
factors that add to the substantially to the costs of drug development (irrespective of failure
rates), such as site identification, patient identification, IRB clearance, etc.
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A final thought on the industry’s pull back from investment in this disease area: in counter
distinction to an area of drug development like antibiotics, one thing that does not seem to be a
factor in the dwindling R&D efforts is economic reward. While most important psychiatric drugs
are now off patent, recent history in the industry shows that this area of drug development, when
successful, has led to high revenues during the drug’s exclusivity. Indeed, if one were to be able to
understand sufficiently the basic causes of a condition like the cognitive impairment in
schizophrenia (which is not at all addressed by current anti-psychotics), a successful program
addressing this need would surely result in a sizeable market/revenue opportunity.

The issues behind the low productivity for meaningful therapeutic advances in psychiatric
therapeutics are daunting and deep. However, as I stated in the hearing itself, 1 do not believe the
fix to these issues relates to developing accelerated pathways to approval, since the fundamental
sciences remain inadequate and, in particular, we do not have sufficient surrogate endpoints that
would form the basis for being able to speed development (let alone improve clinical success
rates). What is needed is to bring our considerable and potent tools of scientific discovery to bear
in a cohesive, coherent effort to systematically advance the fundamental understanding of
psychiatric disorders in terms of biologic causes and the pathophysiologic distinctions between the
diseases. Only through such understanding will there come to pass a more informed, targeted and
rational development of new therapeutics with a resulting increase in the chance of clinical success
that is so very necessary to address the large remaining unmet medical needs in this vexing area of
medicine.

Sincerely,

Robert J. Meyer, MD

Assc. Professor, Public Health Sciences

Director, Virginia Center for Translational and
Regulatory Sciences (VCTRS)

Rm. 3231, West Complex MSB

PO Box 800717

Charlottesville, VA 22908-0717
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Congress of the United States

Pouse of Wepresentatives

COMMITTEE ON ENERGY AND COMMERCE
2125 Raveuan House Orrice Bunoing
Wasumnaron, DC 2051668115

July 29, 2014

Dr. Jay P. Siegel

Chief Biotechnology Officer and
Head of Global Regulatory Affairs

Janssen Pharmaceutical Companies of
Johnson & Johnson

1125 Trenton-Harbourton Road

Titusville, NJ 08560

Dear Or. Siegel:

Thank you for appearing before the Subcommitiee on Health on Wednesday, July 9, 2014, t0
testify at the hearing entitled “21st Century Cures: Modernizing Clinical Trials.”

Pursuant to the Rules of the Committee on Energy and Commerce, the hearing record remains
open for ten business days to permit Members to submit additional questions for the record, which are
attached. The format of your responses to these questions should be as follows: (1) the name of the
Member whose question you are addressing, (2) the complete text of the question you are addressing in
bold, and (3) your answer to that question in plain text,

To facilitate the printing of the hearing record, please respond to these questions with a
transmittal fetter by the close of business on Tuesday, August 12, 2014, Your responses should be mailed
1o Sydne Harwick, Legislative Clerk, Commitice on Energy and Commerce, 2125 Rayburn House Office
Building, Washingion, D.C. 20515 and e-mailed in Word format to Sydne.Harwick@mail. house.gov.

Thank you again for your time and effort preparing and delivering testimony before the
Subcommittee.

Sincerely, .

Syibcommittee on Health
cc: The Honorable Frank Patlone, Jr., Ranking Member, Subcommittee on Health

Attachment
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1350 | Street, NW
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HEAD OF SCIENTIFIC STRATEGY AND POLICY Tel: (215) 793-7315

Fax: (215) 986-1033
Jsiegel2@its.jnj.com

August 18, 2014

The Honorable John Shimkus
Energy & Commerce Committee
2452 Rayburn House Office Building
Washington, DC 20515

Dear Representative Shimkus:

Thank you for the opportunity to provide additional information regarding the
Subcommittee on Health hearing entitled, “21% Century Cures: Modernizing Clinical
Trials.”

1. You state in your testimony that "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.” In what ways can such genomic sequencing
and molecular diagnostics help support subpopulation drug and device
development?

Advances in next generation sequencing, imaging and molecular diagnostics enable us
to study, in greater detail, a disease process and the response to therapy in individual
patients. When these advanced tools are used to study populations with what appears
clinically to be the same disease, they often allow recognition of different subpopulations
of patients with somewhat different disease processes at the molecular and cellular
level. This testing and recognition can lead to the discovery of drugs specific for a
subpopulation (i.e., targeted therapy), and facilitate the clinical testing of targeted
therapeutics.

With regard to discovery, when a pathophysiologic process is found to be prominent in a
subpopulation of patients, one has a clue that targeting that process may lead to
discovery of a valuable intervention.

In clinical trials, use of biomarkers and imaging agents enables one to identify and study
patients with the specific process being targeted. A study focused on those patients
most likely to benefit or least likely to be harmed is more likely to be beneficial to
participants, has increased probability of success, and, in some cases will have lower
costs and shorter timelines. When a drug’s use is limited to the population most likely to
benefit and/or least likely to be harmed, the risk-benefit profile will likely be far better
than when it is used more broadly.
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Several innovative clinical research designs have been developed to make use of
biomarkers and imaging modalities in clinical research. For example, a broad
collaboration between FDA, industry, not-for-profits, and academic researchers has
developed Lung-MAP, a master protocol for studying several drugs in advanced
squamous cell lung cancers. In this study, use of biomarkers in patient screening
informs treatment choices for initial patients, and learning from the ongoing trial about
which patients respond best to which treatments informs treatment choices for
subsequent patients. The goal is a more cost-effective and efficient process for
identifying effective treatments.

2. What types of barriers do you believe Congress needs to address to ensure that
the potential of precision medicine can be realized by both developers and
clinicians?

| mentioned a number of barriers to realizing the potential of precision medicine in my
testimony. First, electronic health records (eHRs) have enormous potential to inform
clinical care. For precision medicine, eHR registries of patients could serve as a critical
tool to identify subpopulations and target their treatments, particularly if the eHRs
included, or were supplemented with, patients’ genomic, proteomic, and imaging
profiles. However, significant barriers to such use include the lack of standardization
and quality control for eHRs, lack of interoperability of her systems, needed development
of methodology re eHR data use, and the need for educating clinicians on the value of
eHRs and incentivizing their use. Additionally, the process for obtaining consent and
approvals for use of de-identified eHR patient data with minimal or no risk to the patient
could be simplified while maintaining protection of privacy and rights.

Second, clinical trial networks created and governed by broad consortia, as mentioned in
the response to question 1, can be a very valuable tool for clinical research in precision
medicine. However, the numbers and reach of such consortia and networks are limited.
Government, especially FDA and NiH, can play an important partnership role in creating
and governing such networks; Congress should encourage and support those efforts.
Patients, academics, and companies also will bring important insights and capabilities.

Third, a barrier to including a large, diverse, broadly representative group of patients in
clinical trials is the lack of public education about the value of participation in clinical
research while dispelling common misperceptions.

Three additional areas that would benefit from Congressional attention to aid in the
realization of the potential for precision medicine are described below:

1. FDA has made progress in improving its coordination and internal collaboration
in the regulation of targeted therapeutic agents with diagnostic tests, but more
needs to be done. We suggest that Congress continue to encourage FDA’s
development of a consistent, efficient, transparent and coordinated regulatory
pathway for these products.

2. With advances in the science behind precision medicine, the use of a diagnostic
that optimizes the use of a drug in a subpopulation is quickly becoming a key tool
in patient therapy. Current reimbursement policies for novel diagnostics that are
used in precision medicine do not reflect the potential benefit they can bring to
patients and the healthcare system. Congressional attention could help ensure
appropriate reimbursement and market access.
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3. Full realization of the potential of precision medicine will require continued and
robust scientific innovation, and we would welcome Congressional actions to
increase incentives for innovation that advances precision medicine.

Thank you for your consideration.

Sincerely,

ANDREA
MASCIALE

On behalf of

Jay P. Siegel
Chief Biotechnology Officer
Head of Scientific Strategy and Policy
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Dr. Sundeep Khosla

Director

Center for Clinical and Translational Science
Mayo Clinic

206 First Street, S W,

Rechester, MN 55905

Dear Dr. Khosla:

Thank you for appearing before the Subcommittee on Health on Wednesday, July 9, 2014, o
testify at the hearing entitled *21st Century Cures: Modernizing Clinical Trials.”

Pursuant to the Rules of the Committee on Energy and Commerce, the hearing record remains
open for ten business days to permit Members to submit additional questions for the record, which are
attached, The format of your responses to these questions should be as follows: (1) the name of the
Member whose question you are addressing, (2) the complete text of the question you are addressing in
bold, and (3) your answer to that question in plain text.

To facilitate the printing of the hearing record, please respond to these questions with a
transmittal letter by the close of business on Tuesday, August 12, 2014, Your responses should be mailed
to Sydne Harwick, Legislative Clerk, Commitiee on Energy and Commerce, 2125 Rayburn House Office
Building, Washington, D.C. 20515 and e-mailed in Word format to Sydne Harwick@mail house.gov.

Thank you again for your time and effort preparing and delivering testimony before the

Subcommittee.
Sincerely, ?P .
N

ubcommittee on Health

cc: The Honorable Frank Pallone, Jr., Ranking Member, Subcommittee on Health

Attachment
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August 12,2014

The Honorable Joseph Pitts

Chairman, Energy and Commerce Committee
Subcommittee on Health

U.S. House of Representatives

2125 Rayburn House Office Building
Washington, DC 20515

Dear Chairman Pitts,

Thank you for the opportunity to testify at the Committee on Energy and Commerce “21%
Century Cures: Modernizing Clinical Trials™ hearing on Wednesday, July 9, 2014.

At your request, attached is my response to the additional question for the record posed by
Representative John Shimkus.

Sincerely,

Sundeep Khosla, M.D.

Dr. Francis Chucker and Nathan Landow Research Professor
Distinguished Mayo Investigator

Director, Mayo Clinic CTSA/Center for Clinical and Translational Science
Dean for Clinical and Translational Science

Mayo Clinic

cc: The Honorable Frank Pallone, Jr., Ranking Member, Subcommittee on Health
The Honorable John Shimkus, Member, Energy and Commerce Committee
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(1) The Honorable John Shimkus

(2) You state in your testimony that “the current clinical trial model of placebo-
controlled, randomized, double-blinded clinical trial may not be the most
effective model, particularly for early phase studies.” In the case of antibiotics,
for instance, a placebo-controlled randomized, double-blinded ftrial would
require a patient in an emergency room seeking treatment for a deadly disease to
be unaware that they are not receiving treatment. Is that a fairly accurate
statement?

From an ethical standpoint, I have trouble squaring that placebo-controlled
double blinds are always the best method of study—especially when a patient is
suffering life or death consequences from such requirements. Have such FDA
requirements forced researchers and developers overseas to conduct such trials
and do you believe reforms in this area might help encourage greater research
opportunities?

(3) Thank you for this very important question. I should clarify that the statement in my
testimony regarding placebo-controlled trials assumed that “placebo™ represented
appropriate, standard of care for the disease in question. Unfortunately, I did not make
this clear. Thus, in the example you provided, no Institutional Review Board (IRB) in
the United States (or I believe anywhere) would permit a study to be conducted where
patients were denied appropriate treatment (e.g., antibiotics). For the specific situation
you mentioned, the “placebo™ (or more appropriately, the “control”) group would
receive standard antibiotic therapy consistent with current practice, whereas the
treatment group would receive the new antibiotic. In that instance, the question would
be whether the new antibiotic is superior, or non-inferior, to standard therapy.

This issue is dealt with on a case-by-case basis. In the situation where no effective
treatment for a condition is available, then a true placebo may be justified, as that
represents standard of care. Thus, the issue of the use of placebos is one that is
carefully considered both by investigators and by IRBs. While advancing medical
knowledge and finding new cures is clearly important, paramount in the minds of all
clinical trial researchers is the safety and appropriate care of all patients.
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