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ARPA-H: THE NEXT FRONTIER OF
BIOMEDICAL RESEARCH

TUESDAY, FEBRUARY 8, 2022

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

The subcommittee met, pursuant to notice, at 10:34 a.m. in the
John D. Dingell Room 2123, of the Rayburn House Office Building,
and remotely via Cisco Webex online video conferencing, Hon.
Anna Eshoo (chairwoman of the subcommittee), presiding.

Members present: Representatives Eshoo, Butterfield, Matsui,
Castor, Sarbanes, Welch, Schrader, Cardenas, Ruiz, Dingell,
Kuster, Kelly, Barragan, Blunt Rochester, Craig, Schrier, Trahan,
Fletcher, Pallone (ex officio); Guthrie (subcommittee ranking mem-
ber), Upton, Burgess, Griffith, Bilirakis, Long, Bucshon, Carter,
Curtis, Crenshaw, Joyce, and Rodgers (ex officio).

Also present: Representative Rush and DeGette

Staff present: Elizabeth Ertel, Office Manager; Waverly Gordon,
Deputy Staff Director and General Counsel; Tiffany Guarascio,
Staff Director; Mackenzie Kuhl, Press Assistant; Una Lee, Chief
Health Counsel; Meghan Mullon, Policy Analyst; Juan Negrete,
Junior Professional Staff Member; Kaitlyn Peel, Digital Director;
Caroline Rinker, Press Assistant; Chloe Rodriguez, Clerk; Andrew
Souvall, Director of Communications, Outreach, and Member Serv-
ices; Asad Ramzanali, Legislative Director; Kate Arey, Minority
Content Manager and Digital Assistant; Sarah Burke, Minority
Deputy Staff Director; Grace Graham, Minority Chief Counsel,
Health; Nate Hodson, Minority Staff Director; Peter Kielty, Minor-
ity General Counsel; Emily King, Minority Member Services Direc-
tor; Bijan Koohmaraie, Minority Chief Counsel, Oversight and In-
vestigations Chief Counsel; Clare Paoletta, Minority Policy Analyst,
Health; Kristen Shatynski, Minority Professional Staff Member,
Health; Olivia Shields, Minority Communications Director; Michael
Taggart, Minority Policy Director; and Everett Winnick, Minority
Director of Information Technology.

Ms. EsHOO. Good morning, colleagues. The Subcommittee on
Health will now come to order. And due to COVID-19, today’s
hearing is being held remotely, as well as in person.

I would just like to make a brief statement, and then move on
with our hearing.

On the first day of President Biden’s presidency, he announced
a very high standard in terms of conduct in his Administration. Dr.
Eric Lander mistreated subordinates. It is a long record, and I be-
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lieve that, because he didn’t live up to that standard that the Presi-
dent set, that his resigning was the right thing to do. And so he,
obviously, is not here this morning. He resigned last evening, one
of our Nation’s most brilliant scientists. And so he has stepped
down from being the director of the Office of Science and Tech-
nology Policy. Again, I think that was the right thing to do. Women
are not lesser beings.

For members and witnesses taking part in person, we are fol-
lowing the guidance of the CDC and the Office of the Attending
Physician. So we are asking everyone to please wear your mask
when you are not speaking.

For members and witnesses taking part remotely, microphones
will be set on mute to eliminate background noise. Members and
witnesses, you will obviously need to unmute your microphone
when you wish to speak.

Since we have some witnesses appearing virtually today, I need
to ask my colleagues in the hearing room to mute themselves
whenever they are not speaking, so we can clearly hear the wit-
nesses’ responses. If there is background noise, it really diminishes
the voices of those that are testifying.

Since members are participating from different locations at to-
day’s hearing, recognition of members for questions will be in the
order of subcommittee seniority.

Documents for the record should be sent to Meghan Mullon at
the email address we have provided to the staff. All documents will
be entered into the record at the conclusion of the hearing.

The Chair now recognizes herself for 5 minutes for an opening
statement. And before I begin that, I want to thank our witnesses
this morning for being so cooperative to move your presence up in
the hearing, given the absence of and the resignation of Dr. Land-
er.

OPENING STATEMENT OF HON. ANNA G. ESHOO, A REP-
RESENTATIVE IN CONGRESS FROM THE STATE OF CALI-
FORNIA

ARPA-H, the Advanced Research Projects Agency for Health,
presents a unique opportunity to take a major leap forward in bio-
medical sciences by funding high-risk, high-reward innovation that
will improve the quality of life for all.

Let me start by describing where ARPA-H fits by painting a pic-
ture of the current landscape of biomedical innovation, which I
think of as a tale of two mountains, with a valley in between.

On one end of the landscape, we have a mountain called basic
research, which is supported by the National Institutes of Health,
a research lab that traces its roots to a 1887 lab in the Marine Hos-
pital Service. Basic research is curiosity-driven, motivated by a de-
sire to expand humanity’s knowledge. Discoveries in basic research
are the critical building blocks for modern medicine. Everyone on
this subcommittee supports NIH. We have worked to strengthen it
and fund it, and we take great pride in it.

On the other end of the biomedical innovation landscape is a
mountain called applied research. Companies have a profit motive
to commercialize scientific discoveries with market potential. Inves-
tors take risks in applied research, but only within a narrow band
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of what is foreseeable from the industry’s perspective. The public
depends on private investments to bring biomedical discoveries to
market.

In between these mountains of basic and applied research, it is
what is called the valley of death. There are countless ideas that
have the potential to be breakthrough cures, but the needed invest-
ment can’t be raised because the risk is too great for private actors
and is outside the realm of basic research. ARPA-H aims to turn
this sunken valley into a lofty mountain, where breakthrough dis-
coveries can be realized on the deadliest diseases we face.

How will this work in practice? For that answer, we turn to
DARPA, which is the inspiration for ARPA-H. In many ways,
DARPA mirrors the culture of Silicon Valley, which I am very
proud to represent. In the Valley, every successful entrepreneur
stands on the shoulders of failed bets that came before them. Inves-
tors take many bets within a given area, and then they quickly
double down on what works.

This similarity in cultures between Silicon Valley and DARPA is
not a coincidence. Many of DARPA’s successes happened in the
Valley. ARPANET, the precursor of the modern internet funded by
DARPA, had one of its four original network nodes at Stanford Re-
search Institute. DARPA also funded major developments in semi-
conductors made of silicon, the namesake of my region. And
DARPA is the source of GPS, which has countless academic and
commercial linkages to Silicon Valley.

ARPA-H, as proposed in H.R. 5585, the ARPA-H Act, would be
an independent agency within HHS designed to make high-risk,
high-reward investments. I have worked on the legislation for sev-
eral months after the President convened a small group of bipar-
tisan representatives—and bicameral—in the West Wing last
March to describe his vision for the agency.

Like DARPA, my legislation proposes ARPA-H to be made up of
highly empowered program managers who are not career govern-
ment employees, but are instead experts in their field who dedicate
their time to short-term projects for long-term results. Some of
these program managers could be NIH-funded career academic sci-
entists ready to break the mold. Others could be leading computer
scientists that build new methods of deploying AI to find discov-
eries for rare diseases.

I have talked to many members of this subcommittee personally
about the legislation to create ARPA-H, and it is my top legislative
priority in this Congress, and I welcome your ideas on the topic.
So if you haven’t expressed them, make sure you do to me.

Let me thank my colleagues, Congresswoman Diana DeGette and
Congressman Fred Upton. They have also put a great deal of time
and thought into this issue, and I am pleased with their support
of the legislation. Their work on Cures 1.0—we hear a continuing
refrain about the effectiveness of that—with that legislation that
became law, and now their work on Cures 2.0—many scientists
have told me that the two bills are complementary, and I look for-
ward to advancing both.

Finally, this hearing was noticed, as we said—as I said at the be-
ginning, as a two-panel, and I want to welcome the panelists that
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changed their schedules to be the starting brilliant panel that I
know that you are.
[The prepared statement of Ms. Eshoo follows:]

PREPARED STATEMENT OF HON. ANNA ESHOO

Committee on Energy and Commerce

Opening Statement as Prepared for Delivery
of
Subcommittee on Health Chairwoman Anna G. Eshoo

Hearing on “ARPA-H: The Next Frontier of Biomedical Research”
February 8, 2022

ARPA-H - the Advanced Research Projects Agency for Health — presents a unique opportunity
to take a major leap forward in biomedical sciences by funding high-risk, high-reward innovation
that will improve the quality of life for all.

Let me start by describing where ARPA-H fits by painting a picture of the current landscape of
biomedical innovation, which I think of as a tale of two mountains with a valley in between.

On one end of the landscape, we have a mountain called basic research which is supported by the
National Institutes of Health, a research lab that traces its roots to an 1887 lab in the Marine
Hospital Service. Basic research is curiosity-driven, motivated by a desire to expand humanity’s
knowledge. Discoveries in basic research are the critical building blocks for modern medicine.
Everyone on this Subcommittee supports NIH, we’ve worked to strengthen and fund it, and take
great pride in it.

On the other end of the biomedical innovation landscape is a mountain called applied research.
Companies have a profit motive to commercialize scientific discoveries with market potential.
Investors take risks in applied research but only within a narrow band of what’s foreseeable from
the industry perspective. The public depends on private investments to bring biomedical
discoveries to market.

In between these mountains of basic and applied research is what’s called the valley of death.
There are countless ideas that have the potential to be breakthrough cures but the needed
investment can’t be raised because the risk is too great for private actors and is outside the realm
of basic research. ARPA-H aims to turn this sunken valley into a lofty mountain where
breakthrough discoveries can be realized on the deadliest diseases we face.

How will this work in practice? For that answer we turn to DARPA, which is the inspiration for
ARPA-H.

In many ways, DARPA mirrors the culture of Silicon Valley, which I'm very proud to represent.
In the Valley, every successful entrepreneur stands on the shoulders of failed bets that came
before them. Investors take many bets within a given area, and then they quickly double down on
what works.
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This similarity in cultures between Silicon Valley and DARPA is not a coincidence...many of
DARPA’s successes happened in the Valley. ARPANET, the precursor of the modern internet
funded by DARPA, had one of its four original network nodes at Stanford Research Institute.

DARPA also funded major developments in semiconductors made of silicon, the namesake of
my region. And DARPA is the source of GPS, which has countless academic and commercial
linkages to Silicon Valley.

ARPA-H, as proposed in HR. 5585, the ARPA-H Act, would be an independent agency within
HHS designed to make high-risk, high-reward investments. I’ve worked on the legislation for
several months after the President convened a small group of bipartisan and bicameral members
in the West Wing last March to describe his vision for the agency.

Like DARPA, my legislation proposes ARPA-H to be made up of highly empowered program
managers who are not career government employees but are instead experts in their field who
dedicate their time to short-term projects for long-term results.

Some of these program managers could be NIH-funded career academic scientists ready to break
the mold. Others could be leading computer scientists that build new methods of deploying Al to
find discoveries for rare diseases.

I’ve talked to many members of this Subcommittee personally about my legislation to create
ARPA-H. It is my top legislative priority in this Congress, and I welcome your ideas on the
topic. So if you haven’t expressed them to me yet, please make sure you do so.

Let me thank my colleagues Congresswoman Diana DeGette and Congressman Fred Upton.
They’ve also put a great deal of time and thought into this issue, and I'm pleased with their
support of the legislation. Their work on Cures 1.0 - we hear a continuing refrain about the
effectiveness of that legislation that became law - and now their work on Cures 2.0 Act, many
scientists have told me the two bills are complementary, and I look forward to advancing both.

Finally, this hearing was noticed - as I said at the beginning - as a two-panel hearing. I want to
welcome the panelists who changed their schedules to be starting as the brilliant panel that I
know you are.
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Ms. EsHOO. So, he Chair is now pleased to recognize Mr. Guth-
rie, the ranking member of our subcommittee, for his 5 minutes for
an opening statement.

OPENING STATEMENT OF HON. BRETT GUTHRIE, A REP-
RESENTATIVE IN CONGRESS FROM THE COMMONWEALTH
STATE OF KENTUCKY

Mr. GUTHRIE. Thank you, Chair Eshoo, and thank you. I want
to associate with your words on Director Lander. Everybody de-
serves to be respected. Everybody deserves to be respected. And the
ones who always think they are the smartest people in the room,
sometimes other people are a lot smarter than you think they are,
and we need to be mindful of that, and I am just disappointed
that—I am glad he is not here today, but, you know, he has an-
swers that we need to—hopefully, the White House will have some-
body that can answer the questions as well.

Today we are discussing the proposal creating the Advanced Re-
search Projects for Health, ARPA-H, that would establish a
DARPA-like agency housed in the National Institutes of Health.
Others and I on this committee have been strong supporters of
healthcare innovation, specifically biopharmaceutical and bio-
medical research, and the great success stories—Operation Warp
Speed, which was established by President Trump at the beginning
of the COVID-19 pandemic.

I think very early in President Biden’s term a group of us went
to the Oval Office. I remember being in the Oval Office very early
in the term, and we were talking about this, and I made the com-
ment when we left—I don’t know if any of you remember—I think
I said that people are getting tired of votes going 220 to 215 in the
House. People are ready to have agencies and things that we can
work on and work on together, and healthcare is something we
have always been able to work on together.

And you know, we just—we have seen—we didn’t see that, we
didn’t see bills that were—could generate bipartisan support mov-
ing forward, and we want to work together. But there are a couple
of questions that we really need to ask, and I had told Dr. Lander
before that these would come up, and—because we had a phone
call before all of his situation.

And the questions is NIH itself, and one is just the role of a new
agency. And there is one point at NIH. Last Congress, as ranking
member of the Oversight and Investigation Subcommittee, I co-led
a letter to Director Collins of NIH and the Director Wray of the
FBI to request information on how their agencies are working to
remove foreign influence from biomedical research.

NIH is the largest funder of biomedical research in the world.
And Director Wray described how researchers from China can
mask their identity to accept millions of U.S. grant dollars to steal
U.S.-backed biomedical research to give China a competitive edge.
And I know that some of my Republican colleagues have actively
led on trying to get other information on grants from the NIH, and
we have not been able to move forward. So it makes this more dif-
ficult to try to create a new agency that would be part of NIH.

To be clear, I believe these hearings are important, and we need
to understand the gaps in care across our healthcare system, and
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how an agency like ARPA-H could close these gaps. So we need
to—but we do have questions about how this new agency would im-
pact research efforts being led by similar Federal agencies in addi-
tion to our private sector partners.

ARPA-H is anticipated to be housed within NIH, whose mission
is to conduct fundamental basic research to ensure we have
foundational understanding of how biological systems work. But re-
member the private sector, not NIH, is responsible for bringing the
breakthrough therapies to market. Only five percent of NIH-funded
research initiatives result in treatments that come to the market,
and only yield six new patents for every 100 million spent on re-
search. However, the research is built upon by the private sector
to move forward.

And the CBO data further shows the pharmaceutical industry in-
vested 83 billion in research and development in Fiscal Year 2019
alone, with over 60 percent more drugs first coming to the market
in the U.S. between 2010 and 2019, which underscores how effec-
tive private markets are in quickly adapting to patient needs. We
ought to be finding out more about these opportunities and the in-
novation that they require, as well.

Further, the U.S. Food and Drug Administration, the Biomedical
Advanced Research Development Authority, and Defense Advanced
Research Projects Agency, DARPA, are all Federal entities working
directly with our partnering—with industry leaders, developing
cutting-edge technologies, and we want to know how ARPA-H will
fit within these ongoing efforts within the private sector, and these
agencies, and especially since there are still some unanswered
questions of how the agency will function, and I think still where
it will actually be housed.

So we are looking forward to working with members of this com-
mittee. We want to get answers to these questions about ARPA-H,
and we—but we do want to work and find policies that will bring
about innovations and cures that will help the lives of our fellow
citizens. And we thank you so much.

[The prepared statement of Mr. Guthrie follows:]
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PREPARED STATEMENT OF HON. BRETT GUTHRIE

Opening Statement of The Honorable Brett Guthrie
“ARPA-H: The Next Frontier of Biomedical Research”
February 8, 2021
As Prepared for Delivery

Thank you, Chair Eshoo for holding this hearing.

I first want to express how disappointed I was to hear about how the now
former Director Lander — who until yesterday served in a cabinet level position for
President Biden — disrespected and demeaned his staff at the White House. I am
glad to hear that President Biden accepted his resignation, which is why he is
unfortunately not with us today.

Today, we are discussing the proposal of creating the Advanced Research
Projects Agency for Health (ARPA-H). This would establish a new DARPA-like
agency housed within the National Institutes of Health.

Others and I on this committee have been strong supporters of health care
innovation, specifically biopharmaceutical and biomedical research. A great
success story is Operation Warp Speed, which was established by President Trump
at the beginning of the COVID-19 pandemic.

In fact, there are many issues in health care we can and need to address on a
bipartisan basis. However, President Biden is making it increasing more difficult to
support proposals like ARPA-H when he consistently promotes partisan
legislation, like the Build Back Better Act, that would crush our biopharmaceutical
innovation as we know it today.

Further, before moving forward with creating a new agency under NIH, I
believe there are some significant scientific research integrity issues that have gone
unchecked at NIH that need to be addressed before we allocate more federal
resources toward publicly funded biomedical research.

Last Congress as Ranking Member of the Oversight and Investigations
Subcommittee, I co-led a letter to Director Collins of NIH and Director Wray of
the FBI to request information on how their agencies are working to remove
foreign influence from biomedical research. NIH is the largest funder of
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biomedical research in the world and Director Wray described how researchers
from China can mask their identify to accept millions of U.S. grant dollars to steal
U.S.-backed biomedical research to give China a competitive edge.

I also know some of my Republican colleagues on this committee have been
actively leading on this issue and call on our Democratic colleagues to join us in
this fight to protect this critical research.

To be clear, 1 believe these hearings are important to understanding the gaps
in care across our health care system and how an agency like ARPA-H could close
these gaps. I do have questions about if this agency would undermine research
efforts being led by similar federal agencies in addition to our private sector
partners.

ARPA-H is anticipated to be housed within the NIH whose mission is to
conduct fundamental basic research to ensure we have a foundational
understanding of how biological systems work. The private sector, not the NIH, is
responsible for bringing breakthrough therapies to market, as only 5% of NIH
funded research initiatives result in treatments that come to the market and only
yield six new patents for every $100 million spent on research.

The Congressional Budget Office data further shows that the pharmaceutical
industry invested $83 billion in research and development in fiscal year 2019 alone
with over 60% more drugs first coming to market in the U.S. between 2010 and
2019, which underscores how effective private markets are in quickly adapting to
patient needs. We ought to be finding more opportunities to allow this critical
innovation to thrive.

Further, the U.S. Food and Drug Administration (FDA), the Biomedical
Advanced Research and Development Authority (BARDA), and DARPA are all
federal entities working directly with or partnering with industry leaders
developing cutting-edge technologies and patient therapies. | wonder how ARPA-
H could impact our ongoing efforts within the private sector, and these agencies,
and especially since there are still some unanswered questions about how the
agency will function.

I look forward to working with members of this committee to getting some
answers to my questions about ARPA-H and working to promote policies that will
allow for more biomedical research to successfully reach patients. Doing so will be
imperative to save more lives.
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Mr. GUTHRIE. And Madam Chair, I will yield back.

Ms. EsHOO. Thank you. The gentleman yields back.

The Chair is now pleased to recognize the chairman of the full
committee, Mr. Pallone, for your 5 minutes of——

Mr. PALLONE. Thank you.

Ms. ESHOO [continuing]. Or 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, Chairwoman Eshoo. Today the com-
mittee will examine the Biden Administration’s proposal to estab-
lish the Advanced Research Projects Agency for Health, or ARPA-
H, and how this proposal could enhance the landscape of bio-
medical research.

There is a lot of excitement for ARPA-H. Patient groups, aca-
demia, industry, and many others have voiced their support of this
novel model to catalyze society-changing medical breakthroughs.
Imagine a world with cancer-curing vaccines, no overdose deaths,
a genetic test to detect and actually prevent illness, and a truly eq-
uitable health delivery system. It is hard to imagine at this point
with COVID, but the possibilities with ARPA-H are endless.

Today America’s existing biomedical research ecosystem is the
best in the world. It is supported by the best universities, compa-
nies, and scientists. But there are still gaps and missed opportuni-
ties. Fundamental research conducted by universities, non-profits,
and government agency requires a high degree of scrutiny in order
to produce strong and objective knowledge. Once fundamental
knowledge is established, translational science within the commer-
cial sector takes over to develop cures, treatments, and technologies
that address patient needs.

And this process involves a degree of risk that often times stands
in the way of making lifesaving discoveries. Some of the risk fac-
tors include cost and recruitment for clinical trials, scalability, reg-
ulatory pathways, and the question of profit. At the end of the day,
the priorities of the academic and commercial sectors may result in
ideas simply not being pursued that are considered too high-risk,
having a significant cost, or where the potential commercial market
would not support the cause.

So advanced research agencies like the Defense Advanced Re-
search Projects Agency, or DARPA, have addressed these gaps.
DARPA has done this by building on established fundamental re-
search, and funding time-limited, milestone-based translational re-
search. This high-risk, high-reward model allows the defense re-
search ecosystem to understand what works and what does not,
without spending decades of resources on trial and error. And as
a result, DARPA has developed platform technologies that have
changed the world, technologies that we use every day, including
cell phones, the internet, flat screen displays, and global posi-
tioning systems.

DARPA is part of the Department of Defense and, importantly,
it has not supplanted any function of the Department’s vast struc-
ture because its mission is unique and specific. So the same is true
for ARPA-H. Its mission is to make pivotal investments in break-
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through technologies that can’t readily be accomplished through
traditional research and commercial activity. And I look forward to
hearing from our panel of expert witnesses who have decades of ex-
perience in academia, fundamental research, Federal public health
agencies, and, of course, DARPA to discuss the mission structure,
authority, timing, and funding of ARPA-H.

Now, although this is not a legislative hearing, appropriators
have introduced legislation that will fund ARPA-H at $3 billion in
the House and 2.4 billion in the Senate. And that funding is contin-
gent on this subcommittee writing and passing authorizing legisla-
tion. There are two existing proposals that would do so, one intro-
duced by Chairwoman Eshoo and the other introduced by Rep-
resentative DeGette. And I want to thank both of them for their
outstanding leadership on this important issue.

This subcommittee has a strong bipartisan history of supporting
Federal biomedical research. The proposal for ARPA-H is another
opportunity for us to work together and establish an agency that
will have a direct impact on fundamental research, breakthrough
technologies, and healthier patient outcomes, and, of course, keep
us at the forefront of biomedical research in the United States.

[The prepared statement of Mr. Pallone follows:]
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Today the Committee will examine the Biden Administration’s proposal to establish the
Advanced Research Projects Agency for Health or ARPA-H, and how this proposal could
enhance the landscape of biomedical research.

There is a lot of excitement for ARPA-H. Patient groups, academia, industry, and many others
have voiced their support of this novel model to catalyze society-changing medical
breakthroughs.

Imagine a world with cancer-curing vaccines, no overdose deaths, genetic tests to detect and
actually prevent illness, and a truly equitable health delivery system. It is hard to imagine at this
point, but the possibilities with ARPA-H are endless.

Today, America’s existing biomedical research ecosystem is the best in the world. It is supported
by the best universities, companies, and scientists.

But there are still gaps and missed opportunities. Fundamental research, conducted by
universities, nonprofits and government agencies, requires a high degree of scrutiny in order to
produce strong and objective knowledge. Once fundamental knowledge is established,
translational science within the commercial sector takes over to develop cures, treatments, and
technologies that address patient needs.

This process involves a degree of risk that oftentimes stands in the way of making lifesaving
discoveries. Some of the risk factors include cost and recruitment for clinical trials, scalability,
regulatory pathways, and the question of profit. At the end of the day, the priorities of the
academic and commercial sectors may result in ideas simply not being pursued that are
considered too high-risk, have a significant cost, or where the potential commercial market
would not support the cost.

Advanced research agencies like the Defense Advanced Research Projects Agency or DARPA
have addressed these gaps. DARPA has done this by building on established fundamental
research and funding time-limited, milestone-based translational research. This high-risk, high-
reward model allows the defense research ecosystem to understand what works and what does
not without spending decades of resources on trial and error.

As a result, DARPA has developed platform technologies that have changed the world —
technologies that we use every day, including cell phones, the internet, flat-screen displays, and
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Global Positioning Systems. DARPA is part of the Department of Defense, and importantly it,
has not supplanted any function of the Department’s vast structure because its mission is unique
and specific.

The same is true for ARPA-H. Its mission is to make pivotal investments in breakthrough
technologies that cannot readily be accomplished through traditional research and commercial
activity. I look forward to hearing from our panel of expert witnesses who have decades of
experience in academia, fundamental research, federal public health agencies, and DARPA to
discuss the mission, structure, authority, timing, and funding of ARPA-H.

Although this is not a legislative hearing, appropriators have introduced legislation that would
fund ARPA-H at $3 billion in the House and $2.4 billion in the Senate. That funding is
contingent on this Subcommittee writing and passing authorizing legislation. There are two
existing proposals that would do so, one introduced by Chairwoman Eshoo and the other
introduced by Representative DeGette. I thank you both for your outstanding leadership on this
important issue.

This Subcommittee has a strong, bipartisan history of supporting federal biomedical research.
The proposal for ARPA-H is another opportunity for us to work together and establish an agency
that will have a direct impact on fundamental research, breakthrough technologies, and healthier
patient outcomes.

Thank you.
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Mr. PALLONE. So I thank you again, Chairwoman Eshoo, and I
yield back the balance of my time.

Ms. EsHOO. The gentleman yields back. And now the Chair now
recognizes the ranking member of the full committee, Representa-
tive Cathy McMorris Rodgers.

OPENING STATEMENT OF HON. CATHY McMORRIS RODGERS,
A REPRESENTATIVE IN CONGRESS FROM THE STATE OF
WASHINGTON

Mrs. RODGERS. Thank you, Madam Chair. I too want to associate
myself with your comments regarding Dr. Lander. The question be-
fore this committee this morning is whether to create a new agen-
cy, ARPA-H, partly driven by the growing concerns as to the cul-
ture at NIH. Given Dr. Lander’s sudden resignation last night, it
only raises more questions in my mind as to what is really going
on at NIH, and the culture at NIH.

I too want to thank the second panel for their flexibility in
being—appearing before this committee earlier than you first an-
ticipated.

We are discussing the proposal to address and create the Ad-
vanced Research Agency for Health, ARPA-H. It is a new bio-
medical research agency with the initial price tag of 6.5 billion over
three years.

We are all proud that the United States is the leading nation
leading the world in biomedical research and innovation. Still, mil-
lions continue to suffer from diseases that do not have any treat-
ment. I have been a long-time supporter of NIH. I have supported
doubling the funding at NIH. I have supported projects like the
Brain Initiative, intended to speed scientific research necessary to
accelerate cures for neurologic diseases. But I do have some con-
cerns with this particular proposal, and I want to address it in
three main areas.

Its intent ignores actions by the Biden Administration and
Speaker Pelosi that will destroy medical innovation, such as the
government price controls.

NIH is not cooperating or being transparent with Congress on
how existing research funded by taxpayer dollars is being spent, es-
pecially in China.

And last, many questions about the ARPA-H proposal itself re-
main unanswered.

Regarding innovation, my colleagues and I will send a letter to
Secretary Becerra today to detail how the proposed national cov-
erage determination for all biologics targeting amyloid for Alz-
heimer’s will devaState innovation, and hurt patients who rely on
it. Bipartisan members of this committee have also written in oppo-
sition to the Administration’s decision to repeal a final rule that
would have provided Medicare coverage for FDA-approved break-
through medical devices.

I am concerned that innovation-crushing decisions like these are
a preview of how the Administration would abuse its power under
government price controls. If innovation is truly what ARPA-H is
about, re-proposing the NCD for Alzheimer’s patients and
innovators, giving them hope, reinstating the innovative medical
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device regulations, and abandoning government price controls are
reasonable steps we should all take.

Second, I am not convinced that a brand new agency is the an-
swer to or will be able to overcome the institutional, cultural, and
bureaucratic barriers that are present at our Federal scientific
agencies. Our COVID-19 origins investigation has revealed that
NIH has failed to do proper oversight and ensure accountability
over research dollars, especially the risky research in China. Right
now NIH has a long way to go to build trust. It should start by
providing complete transparency by complying with congressional
oversight.

Before we give the executive branch more authority and re-
sources, let’s make sure that we get the answers on what is being
spent today, and why.

Onto ARPA-H itself. There is a fundamental question about the
role of the private sector and the role of the Federal Government.
Right now ARPA-H seems to lack a clear mission. I have asked for
clarity from passionate advocates, researchers, the Biden Adminis-
tration, Dr. Collins. I asked Dr. Lander the last time we spoke. Ev-
eryone has a different answer. How can we hold an agency account-
able for success without clear, measurable goals?

I am concerned about duplication. In 2006 the NIH launched the
Common Fund Program using a venture capital framework to tack-
le high-risk, milestone-driven projects to remove roadblocks in med-
ical research that impede basic scientific discovery. In 2021 the
program received over $640 million. In 2011 a new NIH center for
biomedical science, NCATS, was established to “catalyze a genera-
tion of innovative methods and technologies.”

In the 21st Century Cures Act Congress established the Cures
Acceleration Network to reduce significant barriers between re-
search, discovery, and clinical trials. 21st Century Cures gave NIH
other tools to advance biomedical research, such as funding oppor-
tunities for young investigators, a specific program called High-
Risk, High-Reward Research, and funded the Cancer Moonshot and
the Brain Initiative, the Regenerative Medicine Innovation Project,
and the All of US research program. Are these existing programs
not working?

Let’s do the oversight. A new agency brings a lot of other costs.

Again, I am totally supportive. I want America to lead in innova-
tion and medical research, but let’s make sure that we are doing
the job we need to do, this committee oversight of existing pro-
grams.

[The prepared statement of Mrs. Rodgers follows:]
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Thank you, Madam Chair.

Demeaning and embarrassing subordinates--in particular, women-- is
inexcusable.

What was reported yesterday about OSTP’s toxic workplace culture
certainly raised questions we planned to ask Dr. Lander today about
President Biden’s zero tolerance policy for political appointees.

Dr. Lander resigned last night. It's curious what transpired between
yesterday’s White House press briefing and 9PM

We were informed around the same time of his resignation, the
administration would not send anyone today to discuss the President’'s
priority, ARPA-H, with the authorizing committee.

I want to the thank the second panel for their flexibility in being available
earlier than we anticipated.

Today, we are discussing the Biden administration proposal to create the
Advanced Research Agency for Health, or ARPA-H, a new biomedical
research agency with an initial price-tag of $6.5 billion over 3 years.
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The United States is leading the world in biomedical research and
innovation.

Still, millions continue to suffer from diseases that do not have any
treatment.

I have been a long-time supporter of NIH and projects like the BRAIN
Initiative, intended to speed scientific research necessary to accelerate
cures for neurologic diseases.

But | have concerns with this new agency for three main reasons:

Its intent ignores actions taken by the Biden-Harris administration and
Speaker Pelosi that will destroy medical innovation, such as their push for
socialist price controls.

NIH is not cooperating or being transparent with Congress on how existing
research funded by taxpayer dollars is being spent... particularly in China.

And lastly, many questions about the ARPA-H proposal itself remain
unanswered.

Democrat Anti-Innovation Proposals
Regarding innovation....

My colleagues and | will send a letter to Secretary Becerra today to detail
how the proposed national coverage determination for all biologics
targeting amyloid for Alzheimer’s will devastate innovation and hurt patients
who rely on it.
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Bipartisan members of this Committee have also written in opposition to the
Administration’s decision to repeal a final rule that would have provided
Medicare coverage for FDA-approved breakthrough medical devices.

I’'m concemed that innovation-crushing decision likes these is a preview of
how the Biden administration would abuse its power under socialist price
controls.

If innovation is truly what ARPA-H is about...

. re-proposing the NCD for Alzheimer’s patients and innovators,
reinstating the innovative medical device regulations, and abandoning price
controls are all reasonable steps we should take first.

Lack of Accountability

Second, I'm not convinced that a brand-new agency is the answer to, or will
be able to overcome, the institutional, cultural, and bureaucratic barriers
that are present at our federal scientific agencies.

Our COVID-19 origins investigation has revealed the NIH has failed to do
proper oversight and ensure accountability over research dollars,
particularly for risky research in China.

Right now, NiH has a long way {0 go to build trust. It should start by
providing complete transparency by complying with congressional
oversight.
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Before we give the executive branch more authority and resources, let’s
make sure we can get answers on what's being spent today and why.

ARPA-H Specific Concerns

On to ARPA-H itself, there is a fundamental question about the role of the
private sector and the role of the federal government.

ARPA-H seems to lack a clear mission.

I've asked for clarity from passionate advocates, researchers, the Biden
administration, Dr. Collins, and | asked Dr. Lander when we spoke.

Everyone has a different answer.

How could we hold an agency accountable for success without clear
measurable goals?

Lastly, I'm concerned about duplication.

In 2006, the NIH launched the Common Fund program, using a venture
capital framework to tackle high-risk, milestone-driven projects to remove
‘roadblocks in biomedical research that impede basic scientific discovery.’

In 2021, this program received over 640 million dollars.

in 2011, a new NIH center for biomedical science, NCATS (N-CATS), was
established to quote ‘catalyze the generation of innovative methods and
technologies.’
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In the 215t Century Cures Act, Congress established the “Cures
Acceleration Network” to reduce significant barriers between research
discovery and clinical trials.

215t Century Cures gave the NIH other tools to advance biomedical
research, such as funding opportunities for young investigators, a specific
program for “High Risk, High Reward” research, and funded the Cancer
Moonshot, the BRAIN Initiative, the Regenerative Medicine Innovation
Project, and the All of Us Research Program.

Are these existing programs not working? Let’s do oversight to learn if they
can be leveraged better.

A new agency seems like an extreme solution, bringing with it new
administrative staff, IT, and other overhead dollars that won’t go to
research.

Closing

Again, America has led the world in innovation and medical research. |
want to keep it here and do all | can to further unleash it.

ARPA-H, like the America COMPETES Act and other well-intentioned
ideas, put more money into a system before doing the necessary
homework on what exactly the problem is and what programs we already
have that could be helping, or slowing, that innovation.

| yield back.
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Mrs. RODGERS. I yield back. Thank you.

Ms. EsHOO. The gentlewoman yields back.

The Chair would like to remind Members that, pursuant to com-
mittee rules, all Members’ written opening statements will be made
part of the record.

Now this is one of the best parts of the hearing, is to introduce
our witnesses. And we—colleagues, this is really a sterling panel
of witnesses.

The first, Dr. Keith Yamamoto, and he is here with us in person.
He is the vice chancellor for science policy and strategy, director of
precision medicine, and professor of cellular and molecular pharma-
cology at the University of California, San Francisco.

Welcome to you, Dr. Yamamoto. It is an honor to have you with
us.
Virtually we have Dr. Esther Krofah. She is the executive direc-
tor of FasterCures and the Center for Public Health at the Milken
Institute.

Thank you to you for being with us.

Dr. Geoffrey Ling, here in person, is the CEO of On Demand
Pharmaceuticals, a Johns Hopkins School of Medicine professor,
and John Hopkins Hospital attending physician. Dr. Ling also
served as the founding director of DARPA’s biological technologies
office, and is a retired colonel with 21 years of service as an Army
medical officer.

It really is difficult to abbreviate your backgrounds. So, col-
leagues, I am just giving a snapshot. But if you go into the testi-
mony and the bios, you will be reading, single space, for quite a
while. Our country is blessed with the leadership of each one of
these individuals.

Dr. Brett Giroir has served as the assistant secretary of health
at HHS. He has testified many times at our committee, the acting
FDA commissioner, director of the defense sciences office at
DARPA, and admiral in the U.S. Public Health Service Commis-
sioned Corps.

Welcome to you, Dr. Giroir. It is good to have you with us once
again.

Dr. Brian Miller is here with us in person. He is a practicing
hospitalist, and an assistant professor of medicine and business at
the Johns Hopkins University School of Medicine.

Welcome to you.

So to each one of you, we are proud to have you here. We are
grateful to you. We look forward to your testimony.

For those that are here with us in person, you are probably fa-
miliar with the system of lights here in front of you. You have 1-
minute remaining when the light turns yellow, and I think every-
one knows what a red light is signaling.

So, Dr. Yamamoto, thank you again. You have 5 minutes for your
testimony.



22
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BRETT P. GIROIR, M.D., ADMIRAL, FORMER ASSISTANT SEC-
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HUMAN SERVICES; AND BRIAN JAMES MILLER, M.D., M.B.A,,
M.P.H., PROFESSOR OF MEDICINE, JOHN HOPKINS MEDI-
CINE

STATEMENT OF KEITH R. YAMAMOTO, Ph.D.

Dr. YAMAMOTO. Good morning, Chairman Eshoo, Ranking Mem-
ber Guthrie, and members of the subcommittee. It is also nice to
see my friend, Congressman DeGette, here, as well. And it is an
honor to present a statement before you today.

I shall address two questions: first, why at this moment of spec-
tacular discoveries about biological mechanisms and disease, most
of them NIH-sponsored, should Congress be establishing another
agency, ARPA-H; and second, why should Congress ensure that
ARPA-H is fully independent, with a culture and practices that
seem almost polar opposites to NIH’s successful model?

First, why ARPA-H now? The policy framework for Federal sup-
port of U.S. science and technology was set in 1945 by President
Roosevelt’s science adviser. Government would fund basic re-
search—that is, discovery of new knowledge—and training of fu-
ture generations of scientists. Industry would then develop the new
knowledge into products from which they would profit, and the
American people would enjoy a happier, more secure quality of life.

In the case of health, for example, we needed basic research to
understand biological processes, how molecules collaborate to make
cells, tissues, organs, and healthy human beings. Basic research
has to be untargeted. We don’t know what we don’t know. So NITH
created a competitive funding program giving university scientists
freedom to let their curiosity, ingenuity, and expertise determine
which biological processes they wish to study, and how they would
study them.

NIH’s funding apparatus is driven by peer review. Working sci-
entists serve on committees to decide which proposals submitted by
their colleagues will win funding. With many scientists each pur-
suing whichever biological process intrigues them, the gaps in our
knowledge are being filled.

Now, peer review is not perfect. Dr. Francis Collins, just retired
as NIH director, acknowledged that the NIH process “is a little
slow, a little conservative, not necessarily going to embrace the
transformative projects.” Yet this curiosity-driven model is, by any
measure, the world’s greatest knowledge discovery engine for bio-
medical research. For example, 99 of the 230 Nobel Prizes ever
awarded in chemistry, physiology, or medicine have gone to 163
NIH-supported scientists. Astonishing dominance.
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However, new knowledge alone is insufficient to motivate indus-
try to develop applications. Among the 9,000 known human dis-
eases, there are approved treatments for only about 500. And
among the 24 most impactful drugs on the market, the median
time between the key bit of knowledge discovery and FDA approval
was 32 years.

Clearly, biotechs face many barriers: economic risk too high,
near-term markets too small, scope too broad for any one company
to realize profit, industry alone unable to do the job. Thus, Federal
science and technology policy needs a revise. Government support
is required to de-risk industry participation, and government co-
ordination and management are required to set and meet auda-
cious goals. That is ARPA-H.

So question No. 2, why should Congress endow ARPA-H with a
drastically different culture and operating model? Consider first
ARPA-H’s distinctive goals. Its starting point is NIH’s endpoint:
discovered knowledge is the foundation for ARPA-H development of
platform technologies, devices, therapeutics. It seeks applications,
rather than discovery of knowledge to demonstrate feasibility of
transformative concepts, de-risking development.

Next, look at the ARPA-H operating model, which draws on
DoD’s DARPA, which Drs. Ling and Giroir will discuss, and may
have been mentioned here already. Support and manage program-
specific, transdisciplinary, multi-sector partnerships and teams to
meet contract goals set in and enforced by ARPA-H program man-
agers. Embrace bold approaches, tolerate failure, create advanced
technologies, computational tools, novel materials, imaging meth-
ods all leveraged on chronic and infectious diseases, and on count-
less rare diseases which afflict millions, but receive scant attention
due largely to market size concerns.

None of this looks like NIH, so ARPA-H needs to look and act
differently. At the same time, though, NIH must continue to thrive
for ARPA-H to succeed. Thus, Congress should install safeguards
to prevent ARPA-H funding from supplanting NIH investments or
threatening its culture.

For ARPA-H itself, Congress should provide independence to con-
struct a flat, nimble operating model that supports program man-
agers, each overseeing a daunting health challenge and a bold path
to its solution. Congress should grant the director and program
managers authorities, flexibilities, and, yes, appropriations for hir-
ing, diversity, contracting, broad partnering, and ethical and effi-
cient IP and tech transfer.

Importantly, ARPA-H should be authorized as an independent
agency within HHS, rather than as a component of NIH. Dr. Re-
gina Dugan, a renowned former director of DARPA, puts it this
way: “An organization like the ARPA-H exists to challenge conven-
tional wisdom. Don’t put it inside the very organization that holds
the conventional wisdom.” Creating a new culture and operating
model is always difficult, but creating it within a very different and
long-established one is likely impossible.

Thus, the actions of Congress in authorizing these agencies will
influence, if not determine, its success or failure. Thankfully, the
legislation developed by Chairwoman Eshoo and all of you wisely
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recognizes the critical elements of independence, authority, culture,
policy, and practice that will place ARPA-H on a positive trajectory.

ARPA-H repairs a weakness in our Federal science and tech-
nology policy. ARPA-H will consolidate new scientific knowledge
and devise strategies and tools that improve and extend lives for
all, including those long disadvantaged.

This concludes my testimony. I would be pleased to answer any
questions. Thank you again for the opportunity to?

[The prepared statement of Dr. Yamamoto follows:]
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Good morning, Chairwoman Eshoo, Ranking Member Guthrie and Members of
the Subcommittee. Thank you for the honor of your invitation to present a statement

before you today.

| am Keith R. Yamamoto PhD, Vice Chancellor for Science Policy and Strategy,
Director of Precision Medicine and Professor of Cellular and Molecular Pharmacology at
the University of California, San Francisco. | received a Bachelor of Science from lowa
State University and a PhD from Princeton University before migrating to San Francisco,
where | have been on the faculty for 45 years. My molecular biology lab, which | recently
closed, studied the detailed mechanisms by which small molecules made in our bodies,
hormones, control important physiological processes such as metabolism, stress
responses and immunity; that research has been recognized by my election to the
National Academy of Sciences, the National Academy of Medicine and the American
Academy of Arts and Sciences, and Fellowship in the American Association for the
Advancement of Science, among other honors. In the course of that work, | had the
privilege, pleasure and primary responsibility for mentoring approximately 100 PhD
students and postdoctoral scholars. Our research was funded throughout by grants from

NIH and NSF, as well as grants and fellowships from private foundations.

For my entire career, | have also been active in matters of science and public
policy, leading or serving on dozens of committees focused on a broad range of issues,

challenges and opportunities, including chairing or participating in 28 NIH advisory
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councils, working groups, special initiatives, task forces and review panels focused on the
operating principles and practices of that agency, and the investigator-focused culture
that grounds every element of its function. | enjoyed the opportunity to interact with,
and consult informally, with Dr. Geoffrey Ling, while he developed and directed the
DARPA Biotechnology Office under an operating model very different from that at NIH. |
also chaired the Board on Life Sciences for the National Academy of Sciences, which
produced during that time two relevant reports, “A New Biology for the 21st Century”
and “Toward Precision Medicine: Building a Knowledge Network for Biomedical Research
and a New Taxonomy of Disease”; co-chaired a study committee for the American
Academy of Arts and Sciences that authored a report, “Unleashing America’s Research
and Innovation Enterprise”; and currently co-chair the Science & Technology Action
Committee, which is advocating for specific ways that federally supported science and
technology can contribute bold solutions to existential societal challenges, including

those in public health and healthcare.

These and other activities have provided me with a perspective on two related
questions that I'll address today: [1] why, at this moment of spectacular fundamental
discoveries about biological mechanisms and disease, most of them sponsored by NIH,
should Congress establish yet another agency, ARPA-H; and [2] why should Congress act
assertively to ensure that ARPA-H is fully independent, with authority to establish a
culture, operating principles and practices that at first glance appear almost polar

opposite to NIH's successful model? The answers to these two questions, in my view,
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justify the title of this hearing, ARPA-H, the Next Frontier of Biomedical Research.

US science policy: fund university-based knowledge discovery and training

“Without scientific progress the national health would deteriorate; without scientific
progress we could not hope for improvement in our standard of living or for an
increased number of jobs for our citizens; and without scientific progress we could not
have maintained our liberties against tyranny.” So wrote Vannevar Bush, President
Roosevelt's science advisor in 1945, in a pivotal report that set the framework for federal
support of US science and technology. That policy directed government funding into
basic research, the discovery of new knowledge that “provides scientific capital”, as well
as training future generations of scientists. Industry, the report asserted, would then take
over, innovating and developing the newly discovered knowledge into products from
which they, and the American people, would profit. The companies would make money,

and the people would enjoy a healthier, happier, more secure, quality of life.

In order to prevent, treat and cure diseases, for example, we needed first to
understand more about biological processes — how molecules collaborate to make cells
work, how cells specialize to form tissues, organs, organ systems, and how those systems

interact to produce a healthy human being. And, what goes wrong in disease
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Because we knew so little in 1945, basic research would be untargeted — we
didn’t know what we didn’t know. And still today, there’s vastly more unknown than
known. So, the NIH strategy was to create a competitive funding program for university-
based scientists and their trainees, giving scientists complete freedom to choose which
biological process they wished to study, and to use their expertise and ingenuity to

define their experimental approach, biological system, etc.

NIH set up a unique-in-the-world funding apparatus driven by peer review, in
which working scientists volunteer to serve on committees that judge the merits of
research proposals submitted by their colleagues, with those peer evaluations
determining which would win funding needed to carry out the work. In this system,
success is defined as new knowledge uncovered — and because not every idea is right
and not every approach works, NIH funded research projects often deviate from
proposed plans. Not infrequently, however, serendipitous observations take scientists
down unanticipated paths to new knowledge, perhaps in an entirely different area of
biology -- but new knowledge nonetheless. With enough trained scientists, each
supported by NIH to pursue whatever biological process intrigues them, the gaps in our
knowledge are being filled to create a progressively detailed picture of how biology

works, and how it can go wrong.

This untargeted, peer review system is not perfect. First, those reviewers in their

day jobs are the very scientists whose work has defined the prevailing paradigms — the
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consensus opinions on how things work. So, they tend not to be supportive of bold ideas
that challenge the conventional thinking. Second, working scientists tend to review
favorably proposed experiments that seem the most likely to succeed, so risky studies,
those taking on a big challenge or trying out an untested idea, are deprioritized relative
to those that take small incremental steps. Finally, NIH-funded research projects advance
slowly, with unexpected findings not infrequently diverting scientists into areas different
from those proposed. Dr. Francis Collins, just retired after twelve years as Director of NIH,
has acknowledged that the NIH process “is a little slow, maybe a little conservative, and

it isn't necessarily going to embrace the really big transformative projects.”

Yet, despite its weaknesses, the NIH culture and operating model -- curiosity-
driven, individual scientist-driven — is by any measure, the world's greatest knowledge
discovery engine for biomedical research. Take the Nobel prizes, for example: three are
awarded each year for fundamental scientific discoveries, considering scientists the world
over — of the 230 Nobel prizes in chemistry, physiology or medicine that have been
awarded, 99 have gone to 163 NIH-supported scientists. Astonishing dominance. The

NIH knowledge discovery model works!

Federal support is needed for breakthrough applications of new knowledge
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At first glance, it appears that our federal science policy has got it right - funding
knowledge discovery seems sufficient to motivate private sector development of
applications that serve society. For example, of the 210 new drugs approved by FDA
between 2010 and 2016, pharma-driven development of every single one of them
originated from new knowledge uncovered by NIH-funded research. However, the
process is painfully, alarmingly slow. Among the 24 most impactful drugs on the market
(as judged by a physician survey), the median time between the key bit of knowledge

discovery and FDA approval was 32 years!

Moreover, severe underinvestment relative to potential impact leaves many ideas
simply unpursued. Among the 9000 known human diseases, there are approved
treatments for only about 500. Pharma and biotechs face many barriers: (i) perceived risk
in the hypercompetitive global economy is too high; (ii) the near-term market is
considered too small; (iii) the scope is so broad that no single company can capitalize on
an opportunity and expect to realize economic benefit; (iv) successful development
would require coordination across multiple sectors — industry, government, universities —

to bring together the needed skills and resources.

Thus, federal science and technology policy must adapt to a new reality: profit
motive is not sufficient for industry to fully fund the bold innovation and development
needed to rapidly create applications of new knowledge that serve the public. Moreover,

industry alone cannot and should not “go it alone” with these challenges. Government
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support is required to de-risk industry participation, and government coordination and
management is required to create multisector partnerships and teams capable of setting
and meeting audacious milestone driven goals. Clearly, NIH's curiosity-driven, individual
scientist-dependent, serendipity-redirected, peer review-governed culture and process,

remarkably powerful as a knowledge discovery engine, won't suffice.

ARPA-H: Transformative Application of New Knowledge to Counter Disease

ARPA-H promises a culture and operating model very different from NIH. Its goals,
strategies and outputs would not overlap or duplicate NIH efforts, but rather exploit
NIH-discovered knowledge as a foundation for innovative development of breakthrough
platform technologies, devices, therapeutics, diagnostics and preventatives. ARPA-H will
deliver transformative advancements in health by building program-specific,
transdisciplinary, multi-sector partnerships and teams -- de-risking industry participation

in particular.

The teams will be assembled to achieve tightly-focused contract goals set and
maintained by ARPA-H program managers, who themselves are in term-limited positions
“on loan” from industry, government and academia, bringing urgency to the execution
and completion of their stated goals. The teams will establish unique capabilities for

developing and leveraging advanced technologies, powerful computational tools, novel
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materials, revolutionary imaging methodologies and the like. Importantly, these efforts
will be targeted to chronic and infectious diseases that sicken or kill hundreds of millions
of people worldwide, and to countless rare diseases, which in aggregate, afflict many
millions as well, but have not received needed and deserved attention, due in large
measure to concerns over market-size. To be clear, the ARPA-H model will de-risk

industry participation in development of treatments and cure of rare diseases.

For ARPA-H to succeed, Congress should provide both authorities and flexibilities
that empower an ambitious, visionary director to construct a flat and nimble
organization dependent on outstanding program managers, who themselves compete
for and win appointment to the agency by defining an important but daunting health
challenge, and a distinctive path to a breakthrough solution. Congress should ensure
that the director and program managers are granted authorities for hiring diversity,
contracting, cross-agency, cross-sector partnering, and ethical and efficient IP and tech
transfer, and are appropriated sufficient funding to support their programs. Properly
structured, these provisions will attract and resource powerful cross-sector teams willing
to embrace bold, risky approaches, and willing to chance failure, in order to achieve

transformational breakthroughs in health and disease.

In creating ARPA-H, it is essential that Congress recognize that NIH must
continue to thrive for ARPA-H to succeed. Thus, safeguards should be put in place that

prevent ARPA-H funding from supplanting NIH investment.
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Finally, Congress would be wise to recognize that ARPA-H's success will depend
upon its creation of a structure, culture, operating model and practices that differ
dramatically from NIH, enabling it to take and overcome risks, to achieve breakthrough
applications, rather than dliscovery, of knowledge. Program managers will envision
problems at a different scope and scale than individual investigators, will propose radical
solutions, and will recruit and build multidisciplinary teams that perform on and achieve

milestone-driven contracts — all of that foreign to NIH’s knowledge discovery approach.

To develop such a distinct culture and approach to problem visioning and
solving, ARPA-H should be authorized as a free-standing agency within HHS, rather than
as a component of NIH. Dr. Regina Dugan, former director of DARPA and now CEO of
Wellcome Leap in the UK, where she is bringing an ARPA-like model and culture to
biomedical research and development initiatives, has a clear-eyed perspective on the
matter: “An organization like ARPA-H exists to challenge conventional wisdom. You
shouldn't put it inside the very organization that holds the conventional wisdom.” Dr.
Dugan’s intent here was not to denigrate “conventional wisdom”, but rather to
underscore that creating a new culture and operating model is difficult, but that
developing a new culture within an existing, very different and highly established one

may be impossible.

Thus, the specific actions of Congress in authorizing this agency will strongly
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influence, if not actually determine, its success or failure. While this is not a legislative
hearing, and it is thus inappropriate to delve into the details of a particular bill, let me
say simply that the still-evolving legislation (HR5585) developed by Chairwoman Eshoo
and her subcommittee wisely recognizes and takes into account the critical elements of
independence, authority, culture, policy and practice that will place ARPA-H on a positive

trajectory.

Perspective

ARPA-H is a concept for innovation, development and application of scientific
knowledge that seeks to address points of weakness in our federal science and
technology policy that have emerged since its establishment three quarters of a century
ago. ARPA-H will consolidate new scientific knowledge, and will adopt risky strategies
and approaches that, if successful, have the potential to extend and improve lives for all,
including those long disadvantaged. Success of ARPA-H will depend on creation of a
culture and operating model that attracts, de-risks and empowers innovative teams

drawn from industry, private foundations, academia and government.

This concludes my testimony. | would be pleased to answer your questions or address
your comments. Thank you again for the opportunity to consider this important matter

with you.
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Ms. EsHOO. Thank you, Dr. Yamamoto. Next we will hear testi-
mony from Ms. Esther Krofah.
You have 5 minutes for your testimony.

STATEMENT OF ESTHER KROFAH

Ms. KrOFAH. Thank you, Chairwoman Eshoo, Ranking Member
Guthrie, and members of the Subcommittee on Health, for the op-
portunity to provide input on the proposed Advanced Research
Projects Agency for Health, ARPA-H. My name is Esther Krofah,
and I am executive director of two centers of the Milken Institute:
FasterCures and the Center for Public Health.

FasterCures is driven by a singular goal, to save lives, by speed-
ing scientific advancements to all patients. We like to say our name
is our mission. With an independent voice, FasterCures is working
to build a system that is effective, efficient, and patient centered.
During the pandemic we have witnessed the rapid development of
effective COVID-19 vaccines in under a year, and development of
therapeutics and diagnostics that demonstrate how critical sci-
entific discovery translated into real products and interventions
save lives. But many patients are asking, if it can be done for
COVID-19, can it also be done for my disease condition?

This morning I speak to you as my father is fighting stage four
cancer, hoping for some more time so that he can see his children
and grandchildren achieve their dreams. ARPA-H holds the prom-
ise to work at the cutting edge of science to take risks and achieve
breakthroughs that can improve lives like my father’s, but count-
less others.

FasterCures has long supported NIH DARPA-like authorities
and capabilities for more high-risk, solutions-oriented R&D. So we
are gratified that this concept is being seriously considered at this
time.

My comments today will be in the following areas: the structure
of the proposed new agency, including its location, leadership, au-
thorities, and funding; second, its activities, including priority set-
ting and coordination with other agencies and sectors.

Some have questioned whether ARPA-H should be housed within
NIH, as currently proposed. There is, of course, a more recent ex-
ample of the DARPA model that has been stood up and can be
looked to for lessons learned. And that is ARPA-E, which resides
within the Department of Energy, but employs an operating model
like DARPA’s. We have seen with ARPA-E that an entity like this
can exist within a larger Federal agency, and still foster a different
culture and operating model with the right toolkit and key ingredi-
ents. As such, we do not see a reason ARPA-H could not be situ-
ated within NIH and still accomplish its mission, including advan-
tages to having easy access to other NIH infrastructure, personnel,
programs, and expertise.

We would like to emphasize that this new entity should not be
considered as a substitute for the National Center for Advancing
Translational Sciences, NCATS. NCATS has a broad remit to sup-
port the whole field and discipline of translational and clinical re-
search. That needs to remain distinct and well-supported.
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Who leads a new ARPA-H entity will be critical, especially as its
first leader, and should be selected by their visionary capacity and
ability to inspire and empower a new team, directing milestone-
driven initiatives. ARPA-H will need to ensure expertise from the
private sector is engaged, both internally and externally. It should
ideally have a leader with experience outside academia, with a
proven track record of success and managing through failures. It
will need an external advisory body comprised of patient organiza-
tions, industry, academia, and other non-profits to inform the agen-
cy’s priorities.

Representatives should also include those from under-served mi-
nority communities, defining problems that are most important to
be solved.

DARPA’s program managers are a critical asset, and should also
be for ARPA-H. Ensuring key people are recruited for those posi-
tions is central to the culture necessary for the success of this ef-
fort. This is likely to require freedom from the usual constraints of
the Federal hiring process, in order to bring in the right people for
limited durations, do it quickly, and pay them appropriately.

Perhaps more important than the exact budget number is a con-
sistency of funding and sustainability over time. This needs to be
a multi-year commitment of effort and funding. It is bigger than a
3-year budget line item.

Collaboration with other Federal agencies is necessary for the
success of ARPA-H. FDA is, obviously, a critical link in the process
that gets exciting new science and products into the hands of pa-
tients. We need to make sure they have the resources and expertise
to keep pace and effectively regulate new technologies coming to
them for review through efforts like ARPA-H.

There also needs to be active and regular engagement with other
agencies critical to advancing solutions to patients, such as CMS
and CDC.

ARPA-H should develop a data-driven and transparent process
for setting priorities, including and prioritizing conditions with
high unmet need and low innovation activity.

In creating this new entity, we should heed key lessons from the
COVID-19 pandemic. Investment should be prioritized in platform
technologies and research infrastructure.

I would like to conclude by thanking you for the opportunity to
offer input. I am happy to discuss these ideas and answer any
questions you may have.

[The prepared statement of Ms. Krofah follows:]
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Thank you Chair Eshoo, Ranking Member Guthrie, and Members of the Subcommittee on Heaith
for the opportunity to provide input on the proposed Advanced Research Projects Agency for
Health {ARPA-H). My name is Esther Krofah, and | am Executive Director of two centers within
the Milken Institute, FasterCures and the Center for Public Health.

FasterCures is driven by a singular goal: to save lives by speeding scientific advancements to all
patients. With an independent voice, FasterCures is working to build a system that is effective,
efficient, and driven by a clear vision: working with our partners to build a patient-centric system
where science is accelerated, unnecessary barriers are overcome, and lifesaving and life-
enhancing treatments get to those who need them as rapidly and as safely as possible.

FasterCures has long supported giving NIH DARPA-like authorities and capabilities for more
high-risk, solutions-oriented R&D, so we are gratified that this concept is being seriously
considered at this time.

My comments today will be in the following areas:
. The structure of the proposed new agency, including its location, leadership, authorities,
funding and;
iIl.  lts activities, including priority-setting and coordination with other agencies and sectors.

L. STRUCTURE

Location. Some have questioned whether ARPA-H should be housed within NIH, as currently
proposed. There is, of course, a more recent example of the DARPA model that has been stood
up and can be looked to for lessons learned, and that is ARPA-E {Energy), which resides within
the Department of Energy but was meant to serve a purpose and employ an operating model like
DARPA’s. The experience of ARPA-E should be examined in detail {the National Academies has
already done some of that work) and critical success factors identified. We have seen with
ARPA-E that an entity like this can exist within a larger federal agency and still foster a different
culture and operating model, with the right tooikit and key ingredients. As such, we do not
believe this is as critical a threshold gquestion as others might.

We would like to emphasize that this new entity should not be considered a substitute for the
National Center for Advancing Translational Sciences (NCATS) at NIH. Some projects of a type

1
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currently pursued by NCATS might fit under the umbrella of ARPA-H, such as platforms like the
Tissue Chip or 3-D Tissue Bioprinting programs. But NCATS has such a broad remit to support
the whole field and discipline of translational and clinical research that it needs to remain a
distinct and well-supported entity.

Leadership. Who leads a new ARPA-H entity will be critical, especially as its first leader, and
should be selected for their visionary capacity and their ability to inspire and empower a new
team directing milestone-driven initiatives.

ARPA-H will need to ensure expertise from the private sector is engaged both internally and
externally. It should ideally have a leader with experience outside academia with a proven track
record of success and managing through failures. it will need an external advisory body
comprised of patient organizations, industry, academia, and other nonprofits, etc., to inform the
agency's priorities.

DARPA's program managers are also a critical asset, and ensuring key people are recruited for
those positions is central to the culture change necessary for the success of this effort. This is
likely to require freedom from some of the usual constraints of the federal hiring process in order
to bring in the right people for limited durations, do it quickly, and pay them appropriately.

Authorities. FasterCures advocated many years ago that NIH be given “Other Transaction
Authority (OTA),” like DARPA and other agencies have, to allow for more rapid and flexible
engagement with industry and academia to advance projects. NIH does have OTA now, and it is
currently being utilized occasionally in NiH initiatives such as Stimulating Peripheral Activity to
Relieve Conditions, or SPARC, This is the kind of important tool that will be central to ARPA-H’s
success.

Funding. Perhaps as or more important than the exact budget number is consistency of funding
and sustainability over time. This needs to be a multi-year commitment of effort and funding; it is
bigger than a three-year budget line item. A lack of consistent and stable funding for BARDA is
arguably one reason the country was not as prepared for the onslaught of COVID-19 as we
would have liked to be.

An important reminder for policymakers is that the entire budget of the Food and Drug
Administration (FDA) is approximately $6.5 billion. FDA is obviously a critical link in the process
that gets exciting new science and products into the hands of patients, and we need to make
sure they also have the resources and expertise to keep pace and effectively regulate new
technologies coming to them for review through efforts like ARPA-H.

When NCATS was created, there was concern expressed that it would siphon funds away from
the other NIH institutes and from basic scientific discovery; as we can see, the opposite has
occurred, with significant growth in NIH's budget over the years.

Il.  ACTIVITIES
Priorities. ARPA-H should develop a data-driven and science-driven transparent process for

setting priorities. For example, a recent HHS effort led by the Office of the Assistant Secretary
for Health with the Agency for Healthcare Research and Quality {AHRQ) created a model to
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prioritize conditions with high unmet need and low innovation activity in public health. We
welcome such a strategic, consistent approach.

In creating this new entity, we should heed key lessons of the COVID-19 pandemic:

= Investment should be prioritized in platform technologies (e.g., mRNA, prototype pathogens)
and research infrastructure {e.g., trial networks including community-based networks, data
sharing/analytics platforms) that can benefit many researchers and developers.

= A number of high-value platforms and assets were created during the pandemic that shouid
be sustained and made available to ARPA-H (e.g., RADx, the National COVID Cohort
Collaborative data platform, NiH's Clinical Trial Capacity Inventory).

= Collaboration, across and within sectors, was key to accelerating research and product
development during the pandemic,

Coordination and collaboration. A multi-agency and multi-stakeholder approach should be
employed for setting priorities and guiding/informing projects. First, ARPA-H must ensure its
work is complementary to and not duplicative of other science-funding agencies such as DARPA,
NSF, and BARDA. Second, we strongly believe that representatives of patients, including those
from underserved communities, must be a part of priority-setting, defining the problems most
important to be solved. And finally, if ARPA-H’s work is to be fruly solutions-oriented, it must be
actively and regularly engaged with and informed by other agencies critical to advancing
solutions to patients such as FDA and CMS.

The private sector is a critical partner in this work, whether as collaborators in executing specific
projects or as the recipients and amplifiers of any innovation coming out of the program.
Technology transfer and commercialization will be central considerations in the policies and
approach of the new agency.

Another aspect of working with the private sector could be finding ways to leverage private
investment in technologies that might come out of ARPA-H. BARDA Ventures could be a
potential model in this regard, or In-Q-Tel, which invests in new technologies related to national
security.

Thank you again for the opportunity to offer our input. | am happy to discuss these ideas further
and answer any questions you may have.
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Ms. EsHOO. Thank you for your testimony.

Next, the Chair recognizes and thanks Dr. Geoffrey Ling for
being with us today in person.

You have to know that this is some—it is a treat for us to have
people here in person. It has been a rarity now for two years. So
welcome to you, and you have 5 minutes for your testimony, Doc-
tor.

STATEMENT OF GEOFFREY SHIU FEI LING, M.D., Ph.D.

Dr. LING. Thank you, Chairwoman Eshoo. Good morning, Rank-
ing Member Guthrie and distinguished Members of the Congress.
I have to tell you that—you have been thanking us, but I have to
thank you. This is a life memory for me. So thank you all.

My name is Geoffrey Ling, and I want to start by saying I am
an Army officer. So the way I talk, please forgive me, because I
spent 21 years as a military officer. I served in the United States
Army. I served in Afghanistan. I served in Iraq as a military physi-
cian.

I was fortunate, since leaving government service, to be able to
go ahead and become CEO of my own company called On Demand
Pharmaceuticals. I am also a professor of neurology at the Johns
Hopkins, where I still practice medicine on occasion. I am getting
kind of old for it, but it is what it is. So my comments are my own,
Rlease. They do not reflect that of Hopkins, On Demand, or U.S.

rmy.

Relevant to this hearing, I was the founding director of the bio-
logical technologies office at DARPA, and I served at the agency for
11 years. Also relevant to this hearing, I served for the NIH for 14
years. I was on advisory councils and study sections. So from this
perspective, I am going to address my comments.

DARPA was found in 1958 in response to an existential threat:
Sputnik. ARPA-H is being considered in the shadow of a real
threat, COVID.

But in adversity, there is opportunity, there is a real chance to
do something new, do something special, do something bold, and
that is create an agency that says yes. Everybody else looks to say
no. No is the easiest answer. It means you don’t have to do any-
thing, it means you are happy with the status quo. It means that
you are just fine to go back to do what you were doing.

But you want an agency that says yes, yes, I will go after autism;
yes, I will go after Alzheimer’s; yes, I will go after glioblastoma
multiforme, a brain tumor. And it is just not saying yes, it is know-
ing how to say yes. It is not about more money, it is about how
to spend the money. Not what to spend the money on, but how to
spend the money on.

When I was at DARPA we recognized that this is taxpayer
money, not my money. This is not the investigator’s money, it is
taxpayer money, the people work every doggone day who expect
you to perform against it to deliver something for them. And how
do you do that? You do that by making sure that everybody knows
what they are trying to accomplish.

This is about affirming, changing, or rejecting current clinical
care. If you are not doing one of those three things, you are not
doing the job. You want to affirm it, you want to reject it, you want
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to change it. You have got to come to work every day, knowing
that. You have got to come to work thinking that you have autism,
or your child has autism. When we looked at DARPA performers,
we expect them to have that level of commitment.

And what was given in return? DARPA program managers—
ARPA program managers will work with those groups from end to
end. It is not about doing the science. That is the first step. You
have got to get through regulatory. Then someone has got to make
it, then somebody has got to distribute it. And then the patient
community has to embrace it. It is an end-to-end solution. Pro-
grams are meant to address all of these.

At the start of a DARPA BTO project, it is not just the scientists.
It is the scientist who has been reviewed by, not peers, I am sorry,
but they are reviewed by NIH officers, DoD science officers, FDA
science officers. Why the FDA, you would ask? Because the FDA
should be there at the beginning, because you got to get through
them. It is a fact of life. If they are not there at the beginning, they
are not going to be there at the end.

You have to resource these performers, give them the people they
need, give them the equipment they need, give them the money
they need. But do not give them the time they ask for. Time is the
worst enemy we have. ARPA-H is going to be like DARPA. Hold
them to time. You are going to say—a lot of people are saying, “Oh,
I need more time, I need more time.” Those are not the people you
want. You want the person who says, “Put me in, Coach. Put me
in,” and recognize that it is not a gift. It is taxpayer money. If they
are not delivering, fire them, get somebody else.

If you look at national baseball teams, who makes it to the World
Series? It is the people who recognize that the inside infielder may
not be the one you started with, may not be the one you are going
to end with, because at the end of the day you are trying to get
into the World Series. It is not about who, it is about the what. It
is about the mission. Get the mission done.

So when I—when you ask, should there—an ARPA-H exist, of
course. I am not going to go through all of the wonderful things
that all of my friends have said. I agree with them completely. This
is about how it should be constructed.

It should be independent. It needs to be independent, because
you need people there who are going to have the determination,
have the drive, have the urgency to get the job done, end to end.
And it means, at the very outset, the scientists, the regulators, in-
dustry, and the patient advocacy groups, and the clinicians. If you
don’t have them all there at the beginning, and you don’t have
them throughout this, you will have the valley of death the Con-
gresswoman—Chairwoman Eshoo, you are right.

We cross that by bridging it at the beginning. Look at how
DARPA does this. The model exists. You are not looking for an-
other model. It exists. All the authorities needed have been—al-
ready been awarded by the Congress. Just institute them in this
agency of ARPA-H.

We talk about U.S. losing ground. Let me tell you right now, U.S.
will not lose ground. I tell you why that is. Because of this. No to-
talitarian government would ever set up a DARPA, ever. Put smart
people, fund them, turn them loose? Who in heaven’s name would
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do that, if you were a totalitarian dictator? You wouldn’t. You
would only do it in our kind of environment.

So at the end of the day, I want to thank the committee for al-
lowing me to speak. But I say that now is the time, and make it—
please make it independent.

[The prepared statement of Dr. Ling follows:]
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Geoffrey Ling MD, PhD, Colonel, US Army (ret) Testimony

Good moming, Chairwoman Eshoo, Ranking Member Guthrie, and Members of the Subcommittee.
Thank you for the opportunity to speak before you today and for your consideration of a new federal
entity, the Advanced Rescarch Projects Agency for Health or ARPA-H. This is a concept that my
colleague, Dr. Michael Stebbins, and I have been working on since 2016. We are delighted to see it
gaining momentum with President Biden and the bipartisan support it has received from Congress. I want
to acknowledge Mr. Bob Wright and Ms. Liz Feld of the Suzanne Wright Foundation, who have been
instrumental in the development and promotion of this momentous initiative.

ARPA-H holds the potential to transform health care and improve health for all Americans and people
around the world through the creation of new diagnostics, treatments, and cures. The Committee is well
informed of the breadth of support for the creation of ARPA-H. 1 do wish to point out that Dr. Stebbins
and I made the case for ARPA-H (HARPA) in 2019 for the Day One Project and I have provided your
staff with a copy of that paper for reference. A cormerstone of our thesis is ARPA-H should be modeled
identically on the Defense Advanced Projects Agency (DARPA), the gold standard for innovation.

In order for ARPA-H to revolutionize the discovery and delivery of medical capabilities it needs a
revolutionary apparatus. Nothing is more critical to the success of this new agency than getting it right
from Day 1, starting with the leadership, authorities, resources, culture, and independence.  Retrofitting
an existing agency within the government to include ARPA-H will send a message that this approach is
merely more of the same, with a different name and some new funding,

While an active-duty Army colonel and after, I served at DARPA for 11 years and was the founding
Director of the Biological Technologies Office, a Defense Sciences Office Program Manager, and was
named “DARPA Program Manager of the Year” in 2009. DARPAs success developing transformational
technological capabilities for national security and everyday life are well known and result directly from
its organizational structure and culture. Notable DARPA innovations include the Internet (aka ARPANGet),
Saturn rocket engine, GPS, night optical vision, portable ultrasound, stealth, robotics, self-driving car, Siri
and mRNA genomic vaccines. The “DARPA model” provides an ideal template for ARPA-H.

T would like to focus your attention on onc essential aspect of DARPA critical to its success: its
independence from larger more established rescarch funding entitics in the Dept of Defense. During its
inception in 1957, there were efforts by the Army, Navy, and Air Force to fold DARPA into their
respective organizations. The Army, Navy, and Air Force were already conducting research and
development so certain organizational structures were in place. The rationale was that existing
administrative functions such as contracting, legal, and human resource offices could be used to support
this new agency. Fortunately, President Eisenhower recognized that if DARPA were to be placed into an
existing organization it would be subsumed into an existing culture and thus, nothing would change.

We have an opportunity today, like we have never had before, to build an engine of innovation with the
potential to save and improve millions of lives. Industry is on the sidelines waiting for a green light that
signals the kind of urgency, accountability, and culture around our health investments that they have seen
for DARPA projects.

ARPA-H must be an independent agency within HHS. It must have a reporting structure separate and
distinct from the NIH and other agencies. It must have a budget clearly identificd and codificd into law as
separate and distinct from the NIH and the other agencies. Oversight of ARPA-H should come from
Congress and not the NIH or any of the other agencies. ARPA-H leadership should hold Director status,
with the same rank as the FDA, CDC, CMS, and NIH leaders. Importantly, the ARPA-H Director and
senior staff must be term limited to ensure fresh ideas and perspectives are always flowing into the
agency.

DARPA’s culture is distinct from the other DoD research and development agencies. ARPA-H must
have the same innovative culture. The philosophy is to create capability as quickly and efficiently as
possible. To do this, it will be a culture of looking for ways to say “yes.” It will be a culture of urgency.
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It will be a culture of solving problems. How does DARPA do this? DARPA program managers are
recruited from everywhere — universities, government, and industry, including start-ups. They serve for
pre-determined tenures, at will, which imbues them with urgency and personal responsibility. Risk is
rewarded so long as that risk is mitigated by detailed planning, close oversight, and setting clear
expectations that involve rewarding success and termination of funding for not meeting performance
goals. Program managers must have authority and flexibility in managing their programs to include
moving funds from one team to another, terminating contracts for inadequate performance, and bringing
in new performers to optimize success. These are core processes that enable DARPA to function as well
as it does. An analogy to the DARPA model is professional baseball teams. They will make roster
changes during the season, and the teams who made the correct changes will be the ones in the World
Series. The accountability for the poor program performance rests with the Program Manager. The
accountability of Program Manager performance rests with the Director.

ARPA-H will create new capabilities that cannot be created through other funding mechanisms because
they require intense project management approaches that are unique to the DARPA model. These
capabilities should be foundational and thus able to solve numerous problems. However, the program
itself will be focused on a “use case™ to achicve the objective of creating and delivering the capability.
An example of an unmet serious problem is the lack of a reliable U.S. solution to the PPE shortage. A
DARPA program was created to develop a robot that makes garments such as uniforms. This robot could
just as casily make PPE. Another example is ensuring U.S. military’s independence from overseas
medicine manufacturing. In 2009, DARPA created a program to develop point-of-care medicine
manufacturing to streamline the military’s logistics chain and to alleviate its dependence on a potential
peer adversary for any aspect of medicine procurement, including chemical precursors, active
pharmaceutical ingredients, or final formulated drugs. This program will result in a *3-D printer” for final
formulated medicines that will fit into the back of a Humvee or onto a Blackhawk helicopter to go where
the troops go, wherever they are called to serve. DARPA was created to serve DoD. It has stepped in to
meet vulnerabilities pertinent to servicemember health. ARPA-H will be created to serve HHS and thus
the health of all Americans.

ARPA-H needs to be separate and distinct for faimess. The other agencies do their intended functions
well. Tt is both unfair and unreasonable to expect another agency to change or adapt its culture to enable
ARPA-H’s. Every HHS agency should be allowed to do what it does in the manner and with the culture
most suitable for their purpose.

ARPA-H has the potential to be another U.S. contribution to the world, and another example of visionary
U.S. leadership resulting in improved health and quality of life. However, if ARPA-H is to realize this
future, it must be allowed to become what it must, do what it must, and do what is needed. The only way
it can accomplish this is by being unencumbered by existing structure, organization, and burcaucracy. It
must be separate, distinct and independent.

Thank you.
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Ms. EsHOO. Spoken like a general in the Army. Thank you very
much.

Next the Chair is so pleased to recognize Dr. Brett Giroir.

You have 5 minutes for your testimony, and welcome again to
the subcommittee.

STATEMENT OF BRETT P. GIROIR, M.D.

Dr. GIROIR. Chairwoman Eshoo, Ranking Member Guthrie, sub-
committee members, thank you for the opportunity to testify at this
historic moment in American history, the creation of ARPA-H.

Long before I became assistant secretary for health, DARPA was
my passion. In 1998 I joined a technical assessment council spon-
sored by DARPA to probe scientific frontiers, and recommended
new DARPA initiatives. Five years later, I formally joined DARPA
as the deputy director, and then director of the defense sciences of-
fice, where I had the honor of working with Dr. Ling. I was the
first physician to lead an office at DARPA in its then—50 year his-
tory.

On numerous occasions I have assessed concepts for organiza-
tions modeled on DARPA. Frequently, these have failed to achieve
their potential because of fatal flaws that condemn them to medioc-
rity. America cannot afford to have a mediocre ARPA-H.

There are two overriding principles that must be the foundation
of the agency.

First, at all costs, ARPA-H must nurture a culture of the innova-
tion, where the staff seek transformational advances, not incre-
mental change; where there is no disincentive for failure, only for
not being bold enough; where conventional wisdom is generally re-
jected in favor of novel approaches; where the power of ideas is al-
ways more important than a proposal—proposer’s institutional
brand; and where the goal is to create interactive collaboration,
rather than stovepipe competition.

Second, program managers will make or break ARPA-H. The di-
rector must have the ability to motivate, attract, hire, and enable
program managers from the government, academia, non-profits,
and industry. Program managers must be diverse, entrepreneurial,
and excel across multiple scientific disciplines.

Next, let me address a few specific issues.

One, I believe it would be a fatal mistake to organize ARPA-H
within the NIH. To a great degree, we need ARPA-H because the
NIH cannot maintain a culture of radical innovation, disciplined
execution, specific accountability, and streamlined processes that
are essential for ARPA-H.

Don’t misunderstand me. The NIH is outstanding at what it
does, but it will never be DARPA or ARPA-H. As such, I strongly
support that ARPA-H be independent of the NIH, and that the di-
rector report directly to the Secretary of Health and Human Serv-
ices.

Two, ARPA-H must have rapid, streamlined, and non-burden-
some processes to make financial awards within weeks, not months
or years.

Three, ARPA leadership must be able to select performers based
on the overall likelihood of the program’s success. They must be
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empowered to select diverse technical approaches and manage
overall risks.

Four, with the exception of core business and legal components,
ARPA-H staff must have term limits.

Five, like DARPA, ARPA-H must employ disciplined execution.
Awardees’ progress should be reviewed weekly by program man-
agers, quarterly by office directors, and annually by the director.
There are milestones and timelines, and if these are not met the
entire agency must address the root causes and attempt to remedy
them.

Six, the ARPA-H director must have deep technical knowledge in
a field, but by definition cannot be expert in everything that ARPA-
H will address. More importantly, the director must be strategic,
visionary, and able to recruit the best and the brightest. And need-
less to say, the director’s ability to communicate is paramount.

Seven, the initiatives at ARPA-H must be informed by national
priorities, but they must also intersect with scientific opportunities.
It may not be possible to “cure stage four cancer next year,” but
it is possible to develop systems for extraordinarily early diagnosis
of multiple cancers at home on a rapid test, enabling early treat-
ment.

In the short term, I believe it is possible for ARPA-H to develop
systems to monitor improved health equitably in the home, to pre-
vent falls among the elderly, to dramatically lessen maternal mor-
tality, to develop a new paradigm to solve neurodegeneration, and
to shield our Nation from future pandemics.

In conclusion, when the Soviet Union launched Sputnik, the
United States channeled its shock into action: DARPA. DARPA has
changed the world: the Internet, GPS, stealth, NASA, microelec-
tronics, autonomous vehicles, the bionic arm developed by Dr. Ling,
and mRNA vaccines. Much like our Nation’s Sputnik moment, it is
time for America to admit that the health of our Nation is intoler-
ably poor, that health disparities have worsened, and that we
spend far too much to get so little in return. ARPA-H is our best
opportunity to catalyze a healthier future for all Americans.

Thank you, and I look forward to your questions.

[The prepared statement of Dr. Giroir follows:]
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Chairwoman Eshoo, Ranking Member Guthrie, Members of the Subcommiittee,
thank you for the opportunity to speak with you today about what I believe is an
historic and transformational moment in American biomedical research and
American history— the creation of ARPA-H — a moment that is both long overdue

and desperately needed.

Most of you know me as Admiral Giroir, former Assistant Secretary for Health and
Acting FDA Commissioner, and the “Testing Czar” in the Trump Administration.
But long before that, in 1998 while faculty at UT Southwestern Medical Center, 1
became a member of a small technical assessment group sponsored by DARPA. Our
group spent months each year probing the frontiers of science, and then providing
recommendations for new programs and initiatives to the agency. One of our initial
studies led to the development of chlorine dioxide as the first operationally viable
gaseous decontamination agent for biological warfare agents — it was later used to
decontaminate the Hart Senate Office Building and numerous other facilities after the

2001 Amerithrax anthrax attacks.

Five years later, in late October 2003, I received a call from the DARPA Director,
Tony Tether, that the country needed me to leave my tenured university faculty
position, my practice of pediatric ICU medicine, and my home, to come to DARPA
as the Deputy Director, and eventually the Director, of the Defense Sciences Office.
1 would have no career there, an uncertain future when my tour was over, a dramatic
drop in compensation, family disruption, and the most onerous national security
investigation and clearances imaginable; but I would have the chance to serve our
nation in a truly unique role, and perhaps change the world in the process. On
January 2, I was in Arlington Virginia, at DARPA, for the opportunity of a lifetime.
I later became the first physician to lead an office at DARPA in its 50-year history.

During my 4% years at DARPA, and many times since, I have been involved in
assessing and recommending concepts for organizations loosely modeled on DARPA
— within the United States government, and also among our global allies. Almost

always, these organizations have failed to live up to the achievements of DARPA
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because they were created with fatal flaws that condemned them to mediocrity from
their inception. America cannot afford to make these mistakes in the creation of
ARPA-H.

I am enthusiastic about being here before this subcommittee, because the legislation
proposed by Chairwoman Eshoo evidences deep insight into what is critically needed
to enable ARPA-H to achieve our nation’s extraordinary expectations - to transform

public health and medicine, and end centuries of unacceptable health disparities.

Before commenting on a few specific issues, I want to detail several overall

principals that must be the foundation of the agency and its operation:

1. At all costs, ARPA-H must nurture and protect a culture of innovation, where
the Director and program managers seek transformational change, not incremental
change; where there is no disincentive for failure, only for not being bold enough;
where conventional wisdom and ideas are acknowledged, but almost always rejected
in favor of novel hypotheses and orthogonal approaches; where the power of ideas
are always more important than a proposer’s institutional brand or national influence;
where leaders orchestrate instead of manage; where leaders protect program
managers from bureaucratic intrusion and administrative distraction;, and where the
goal is to create an interactive collaboration among diverse performers around a
common goal, rather than stove-piped competition among performers working in

their own individual siloes.

2. The ARPA-H Director must have the ability to motivate, attract, hire, and
enable diverse program managers from the government, academia, non-profits, and
industry. Program managers must be exceptional not only in their scientific
expertise in a single field (which may or may not be medicine), but for their ability to
work “out of the box” and out of their specific field of expertise. Program managers
must be entrepreneurial leaders who spend most of their time roaming the country in
search of new ideas and approaches, and building empowered teams who share

unbridled passion to achieve the objectives of the program.
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DARPA program managers do not look for a reason to reject a proposal, as is the
case for many other federal funding organizations; rather, they look for even one key
insight or novel approach that could be catalytic for success, and then work
collaboratively with the performer to emphasize the strengths and minimize the
weaknesses of the proposal. As one DARPA internal quip goes: “An NIH program
officer approaches a barn, opens the door, sees that the barn is 6 feet deep in horse
manure, is horrified by the smell, screams in disgust, and runs away from the barn.
A DARPA program manager opens the same door, sees and smells the same manure,

but immediately asks the question, where is the pony?”

Program managers will make or break ARPA-H. They cannot fear failure, only
failure to swing for the fences. Program managers at ARPA-H must understand, as I
did at DARPA, that if you don’t invent the next Internet, at best you get a “B” on

your report card.

3. ARPA-H must have rapid, streamlined, and non-burdensome processes to
award grants, contracts, cooperative agreements, and “other transactions” within
weeks, not months or years. DARPA uses contracting officers and their technical
representatives from throughout the government, from diverse departments, based on
their ability to effectively interact with and enable performers. During my tenure,
DARPA’s in house contracting shop was only used for the most challenging
programs or atypical government performers, and represented only about 10% of

total funds expended by the agency.

There are other important principals, but in my experience, these are the most crucial;
and the specific legislative authorities and procedures bestowed on ARPA-H by

Congress must reflect and operationalize these principals.

Next, let me comment on a few specific issues directly related to pending legislation:

1. In my opinion, it would be a fatal mistake to organize ARPA-H within NIH. To

a great degree, we need ARPA-H because the NIH has not, and cannot, create the
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culture of innovation, the disciplined execution and managed accountability, and
streamlined processes that are required for a DARPA-like agency. This is not to
say that the NIH is not outstanding and necessary for what it does — it is. But the
NIH will never be DARPA or ARPA-H. As such, I am strongly supportive of
Chairwoman’s Eshoo’s legislation that ARPA-H be independent of NIH and that
the Director should report directly to the Secretary of HHS. ARPA-H should not
be housed on the NIH campus, and perhaps not even in DC. It must be in a place
where program managers and their families want to temporarily locate for 4-6
years, near a convenient airport, and in an open environment where performers
from academia, non-profits, government, and commercial entities can easily

gather and interact with ARPA-H staff and each other.

There is a rumor that DARPA does not utilize peer review as part of its selection
processes. That rumor is false. DARPA does indeed utilize expert reviewers to
evaluate proposals, but unlike NIH, DARPA engages in peer review but not peer
decision. For the most part at NIH, academics from within the specific field
form peer review committees. Members on the review committees know the
proposers at least professionally if not personally, tend to be highly risk-averse,
and essentially rank the proposals by specific quantitative scores. With rare
exception, a cutoff score is established by available resources; proposals scoring

above the line are funded, and those below the line are not.

In contrast, the review process for ARPA-H should look more like the DARPA
process. In general, reviewers are technical experts within DARPA and other
governmental agencies, not academic peers who work in the field and subject to
personal and professional bias and self-interest. At DARPA, proposals were
ranked qualitatively along several general parameters, not ordered in a
regimented rank by specific quantitative scores. Most importantly, the program
manager together with the director must be able to select performers based on the
overall likelihood of the program achieving its objectives. As such, it is critical
to pick a variety of technical approaches and performers with an array of different

risks and relative assets, not just the “top five scoring proposals” that may all look

5
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the same, and had been carefully submitted by historically advantaged institutions

that have mastered grantsmanship.

. With the exception of core business and legal staff, ARPA-H staff should have a
limited term, and my suggestion is 4 years with an option to renew for another 2
years. When program managers are time-limited, they don’t worry about their
careers because they don’t have a career to begin with. Term limits also create a
“hair-on-fire” culture in which program managers know they have a limited time
to achieve their dreams, create their legacies, and to change the world. At
ARPA-H, there should be no limitations on creativity, no bureaucratic barriers,
and essentially no limitations on resources — the only limitation is personal
performance during a defined period of time. That is extraordinarily motivating

and a “secret sauce” for success.

Proposers from academia, industry, and non-profits are, in general, equally
eligible to propose to DARPA, and the same should be so for ARPA-H. In my
experience, hybrid teams that bring together the best of these diverse sectors are
the most successful in achieving aspirational goals. Teams should be

encouraged by ARPA-H, if not outright required for a majority of programs.

DARPA often leverages informal white papers by proposers in response to a
Broad Agency Announcement (BAA). These white papers, written simply and
following “Heilmeier’s Catechism” (see attachment), serve as the basis for initial
discussions and interactions from program managers. They also serve as the
basis for teaming; indeed, we frequently had “speed dating” events where
potential proposers were brought together in a single room to self-assemble into

teams — and sometimes even for DARPA “forced marriages.”

White papers can also serve as the basis for seedling funding, which is generally a
few hundred thousand dollars available within weeks to jumpstart an idea. The
results of seedlings can serve as the basis for advancing an idea or group of ideas

into a major program. Once an idea or approach gains traction, then a formal
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RFP or BAA is posted and traditional rules for competitive selection are

followed.

Once a proposal is selected, unlike for NIH grants, performance of contractors
and grantees is frequently reviewed by program managers (weekly), office
directors (quarterly) and the director (annually). There are milestones and
timelines, and if these are not met, the entire weight of the agency tries to address
the root cause and remedy it. ARPA-H can only be successful if the performers
are successful. On the other hand, if a project is irretrievably unsuccessful,

funding can be stopped and reallocated to alternate approaches.

. The choice of the ARPA-H Director, especially the inaugural one, will set the
tone for the agency; and thus, the choice is a critical one. The Director must
have deep technical knowledge in « field, but by definition, cannot be expert in
everything that ARPA-H will address. The Director must be strategic, visionary,
and able to recruit the best and brightest program managers and convince them to
completely disrupt their lives for a once-in-a-lifetime opportunity. The ability to
communicate up the chain, down the chain, and especially to potential performers
across the country is paramount. The Director does not need to be the smartest
person in the room, but must be able to discern opportunities and risks, and

mentor and enable the creativity of program managers and staff.

An option for the President and Congress might be to place a former DARPA
Director, Office Director, or highly successful Program Manager as ARPA-H
Acting Director, in order to establish the appropriate culture and processes for a
limited time until a “permanent Director” can be appointed by the President
and/or Congress. There are many individuals with bioscience expertise who

were highly successful at DARPA who could potentially fill such a role.

. The programs and initiatives at ARPA-H must be informed by national priorities,
and thus it is vital for the Director and program managers to receive diverse input

from federal, state, and local stakeholders — just as we did at DARPA from all
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segments of the Armed Forces and Intelligence Community. [ do believe the
ARPA-H mission should be broad, and approaches to achieving the objectives

should be unencumbered by traditional norms.

But national priorities must also intersect with scientific opportunities. It may
not be possible to “cure late-stage pancreatic cancer” next year, although it is
clearly a national priority; but it may be possible to develop technologies for
extraordinary early diagnosis of multiple cancers at home, on a rapid test, and
then provide early and curative treatment. I believe it is highly possible to create
distributed and equitably accessed technologies to monitor health in the home,
prevent falls, diagnose and treat early kidney disease and prevent the need for
dialysis, and prevent pregnancy complications that lead to maternal mortality
especially among racial and ethnic minorities. These types of initiatives are in
the sweet spot for the DARPA process, and can be early wins for the new ARPA-

H within its first few years.

. It is critical to understand what ARPA-H can and should do, and what it cannot.
The role of ARPA-H should not be to implement and bring to the market
preventions or cures. ARPA-H’s role is to develop and prove the viability of
novel technologies and transformational approaches — to create and sponsor the
performance of very high-risk, high-reward research and development — but not
to implement it nationally. That is why transition of programs for advanced
development is so important. For example, DARPA proved that the prototype F-
117 stealth fighter, code-named “Have Blue,” was undetectable by radar. But it
looked more like a refrigerator than a fighter jet and indeed could barely fly.
Nonetheless, the technical challenge of creating a radar-invisible aircraft was
solved. The Air Force took it from there, developed the complex flight controls
required, and ultimately made it a formidable and revolutionary combat aircraft.
By analogy, once ARPA-H solves the technical barriers for a revolutionary cure,
diagnostic, sociological approach, or solution to disparities, the program should
be transitioned to other parts of the federal government, for example BARDA or

CMS, or for private sector investment to bring it ultimately to the American

8
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people. That type of implementation requires a different skill set and a more
management-minded, efficient operation than could ever be done at ARPA-H.
After successful program transition, ARPA-H can then refocus on what it is
intended to do, and that is, high-risk transformational R&D for another disease or

public health challenge.

In conclusion, when the Soviet Union launched Sputnik, the United States channeled
our surprise, concern, and technical defeat into action — and thus DARPA was
created with a one-page document. DARPA’s history of world changing innovation,
including the Internet, GPS, Stealth, NASA, microelectronics, autonomous vehicles,
the entire field of materials science, mRNA vaccines, and the bionic arm, stemmed
from that simple action and its resultant culture of innovation. Much like our
nation’s Sputnik moment, it is time for America to admit that the health of our nation
is intolerably poor, that health disparities have generally worsened for racial and
ethnic minorities, the poor, and rural populations, and that we spend far too much to
get so little in return. While ARPA-H is not a panacea, it has the realistic
opportunity to catalyze revolutionary technologies and approaches that will enable a

healthier future for America, and for the entire world.

Thank you for the opportunity to testify today and I look forward to your questions.
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Attachment

Heilmeier’'s Catechism

George Heilmeier

DARPA Director
1975-1977

What are you trying to do?
— Articulate your objectives using no jargon

How is it done today?
— What are the limitations of the current practice

What is new in your approach?
— Why do you think it will be successful

Who cares?
— If you are successful, what difference will it make

What are the risks and payoffs?
How much will it cost? How long will it take?

What are the midterm and final “exams” to check for
success?

10
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Ms. EsHOO. Thank you very much, Dr. Giroir. You really offered
compelling testimony to my colleagues and myself.

Next, the Chair is pleased to recognize and welcome Dr. Brian
Miller. Dr. Miller—I introduced him earlier, but we love the word
“practicing,” practicing hospitalist.

So we are delighted to have you—honored, actually—and extra
pleased, because you are here with us in the hearing room. You
have 5 minutes for your testimony, Doctor.

STATEMENT OF BRIAN J. MILLER, M.D., M.B.A., M.P.H.

Dr. MiLLER. Thank you, Chairwoman Eshoo, Ranking Member
Guthrie, and distinguished members of the Subcommittee on
Health for inviting me to share my views on biomedical research
and ARPA-H, the question for today.

As you mentioned, I am a practicing hospitalist, and my other
hat is actually as a health policy researcher. I run a 15-person
group, and have experience at four regulatory agencies, which are
sometimes barriers to innovation or, at other times, they facilitate
it. Today I am here in my own capacity, and my views don’t rep-
resent those necessarily of Hopkins or Johns Hopkins Medicine.

I think we all know that innovation—and no one would disagree
that innovation is important to us—as consumers or patients, as
citizens, as clinicians, and as a country. That is why we spend over
$70 billion in taxpayer funds across ten agencies—more than that,
actually; there is quite a list—and $31 billion through the NIH’s
Extramural Grant Program. The private sector accompanies us on
this journey, and spends around $89 billion annually, and venture
capitalists join us with an additional $36 billion.

ARPA-H, as proposed, has multiple challenges, as I see it.

The first is structural. We are duplicating core functions, admin-
istrative and otherwise.

The lack of a clear scientific mission and a strategic plan, to me,
is most concerning. I have heard all kinds of good visions about
things that we can and should do, and agree that we can and
should support innovation. However, after meeting with 5,100
stakeholders, the White House should release a clear report identi-
fying the scientific and medical research gaps, along with a stra-
tegic plan, before, as my colleagues mentioned, we spend taxpayer
money to the tune of $6.5 billion.

I do agree with all of my colleagues that the basic principles of
tenure-limited leadership, and program managers’ managerial
independence, and minimal bureaucracy are to be applauded. And
in fact, we could think about applying them to some of the existing
agencies.

But ARPA-H, even before this, is not enough. China is a rising
threat. The biopharmaceutical company market cap of Chinese
companies rose from 3 billion to 380 billion, a 100fold increase over
the last five years. There were 23 Chinese bioscience IPOs in 2020,
and of the world’s largest bioscience IPOs, seven of ten were from
China. China has more researchers than we do, and more patents
granted it. The Chinese Communist Party has made research and
development—and, in fact, dominance thereof with specific GDP
targets—a national priority, representing political risk for us. The
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Thousand Talents program, launched in 2008, recruited 7,000 sci-
entists, and even featured an ad in Nature Magazine.

So ARPA-H is really not enough if we are going to respond to
China. We need to protect our greatest achievement, which is our
biomedical research industrial complex. Instead, we should apply
the principles that we are talking about here today for ARPA-H to
part of a program that we already fund, the NIH Extramural
Grant Program, where we invest $31 billion of taxpayer funds
every year.

Let’s look to change part of the NIH and the Extramural Grant
Program into ARPA-H. Let’s have transparency and accountability
for indirect costs. Let’s have indirect cost reforms to find more
funds for researchers without an additional burden on taxpayers,
who already face inflation. Let’s decrease investigator administra-
tive burdens and, most importantly, that sort of enthusiasm and
the three shots of espresso that my colleague Dr. Ling had, as did
I, probably, this morning, let’s get that into the NIH Extramural
Grant Program.

We talk about problems. Well, we all admit that there are prob-
lems there. Let’s address them.

I also want to say that, in addition to looking at the Extramural
Grant Program and just the innovation overall, we can’t, you know,
ignore regulatory burdens such as the Medicaid Drug Rebate Pro-
gram or the need for new FDA regulatory pathways for software-
driven medical devices and other potential future states.

Thank you, and I look forward to your questions.

[The prepared statement of Dr. Miller follows:]
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Chairwoman Eshoo, Ranking Member Guthrie, and distinguished members of the Subcommittee on Health:

My name is Brian Miller and I practice hospital medicine at the Johns Hopkins Hospital. As an academic health policy
analyst I serve as an Assistant Professor of Medicine and Business (Courtesy) at the Johns Hopkins University School
of Medicine. My research focuses on how we can make use policy to create a more competitive and vibrant health
sector for the benefit of patients. This perspective derives from my experience as a practicing physician, a family
member of those who suffered from severe, terminal diseases; and my prior regulatory experience at the Federal Trade
Commission, Federal Communications Commission, U.S, Food and Drug Administration, and the Centers for
Medicare and Medicaid Services. Through my role as a university faculty member, I regularly engage with regulators,
policymakers, and businesses in search of solutions to help create a better healthcare system for all. Today I am here
in my personal capacity and the views expressed are my own and do not necessarily reflect those of Johns Hopkins
Medicine or Johns Hopkins University.

In my testimony today, I will focus on:
1. The vast federal biomedical research enterprise and why innovation is important
2. The challenges with ARPA-H as proposed
3. Arising China and why ARPA-H is not enough
4. How we can have a strong response to China

1. Innovation and the Federal Biomedical Research Enterprise
Life sciences innovation is important to our country at many levels. As physician, I see and treat patients in the
hospital. Each shift T am acutely aware that every drug I prescribe, every diagnostic test ordered, and every device that
I or other physicians use has had a long “train of development.” I am thankful that we are as a country are wealthy
enough to choose to fund and deploy the tools that result from our country’s vast biomedical research enterprise.

Each of us as citizens has or will experience at some point in our lives these products directly ourselves or have them
touch the lives of our family members. My late father passed away from glioblastoma multiforme, a rare brain cancer,
immediately before I started medical school. His two and a half years struggling with the disease hightighted the
benefits of therapeutic innovation ~ innovation gave him back time that otherwise would been stolen from him. My
mother passed away just last summer from dementia, a disease for which she had no treatment options and where
friends and family slowly watch her mind recede. The isolation of the pandemic was broken in her final months by
Operation Warp Speed, a public-private partnership launched by previous Administration that resulted in COVID-19
clinical preventive therapeutics. COVID-19 vaccines allowed her friends to visit her in the months preceding her
passing, a small saving grace. The pain that individuals and their experience when confronted with a terminal disease
for which there is no treatment available along with the benefits of biomedical innovation is well known to me as both
a physician and family member.

As a wealthy country we have made a choice to spend a specific portion of our economic resources on healthcare
delivery, with half of our annual healthcare expenditures dedicated to hospital and physician services.! While the
healthcare delivery sector has suffered from the ills of consolidation and monopoly, the life sciences sector has
remained vibrant with innovation in prescription and medical devices driving much of how medical care has changed.
The treatment of myocardial infarction (MI) — commonly known as a heart attack — represents the benefits of
biomedical innovation. Throughout the first half of the twentieth century, the standard of care was bedrest, avoidance
of emotional stress, inhaled oxygen, and eventually blood thinners to prevent reinfarction along with nitroglycerine to
relieve coronary spasm. Patients rarely resumed usual activity.? In the subsequent decades, both domestic and global
medical innovation transformed the treatment of ML with the development of reperfusion therapy through
percutaneous coronaty intervention and drug-eluting stents to open up blocked arteries, along with the addition of new

! Marin AB, Hartman M, Lassman D, et al. National Health Care Spending Tn 2019: Steady Growth For The Fourth
Consecutive Year. Health Affairs. 2021;1:14-24. doi: 10.1377/hithaff.2020.02022

2 Braunwald E. (2012). The treatment of acute myocardial infarction: the Past, the Present, and the Futare. Furopean
heart journal. Acute cardiovascular care, 1(1), 9-12. hitps://doi.org/10.1177/2048872612438026
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therapeutics for secondary prevention such as statins for lipid management and beta-blockers and ace inhibitors for
blood pressure control.*

Long a competitive global leader in pharmaceutical research and development and sales,*> American leadership in
pharmaceutical product innovation — and medical device innovation too — is a complex multi-factor product of both
bench and translational research investment in the private sector and governments shaped by U.S. Food & Drug
Administration regulatory policy and payment policy, the latter highlighted by the controversy®”* over the debate
regarding administrative pricing and potential innovation losses centered around the recently proposed Build Back
Better legislation.”

A subject of far less debate is the federal government’s reach into biomedical innovation. The government’s existing
reach is vast,!° covering over ten agencies and over $70 billion in annual funding (see Appendix).

2. Challenges with ARPA-H as Proposed

Policymakers seeking to promote biomedical research and innovation face many challenges with the proposed ARPA-
H structure. Firstly, a strategic plan for the proposed organization’s research priorities remains elusive, with proposed
legislation noting that ARPA-H director should provide one — including a list of research priorities — either 180 days'!
or one year'? after the agency is established. In the face of over $70 billion in annual, pre-existing federal biomedical
research expenditures and after conducting ten listening sessions'® with over 5,100 stakeholders,'* the administration
should make public a list of specific, initial scientific and medical research priorities so that policymakers, federal
agency leaders, experts, and the public can understand identified research gaps and evaluate if existing programs can
fill this gap.

3 Smith, S. C., Jr, Benjamin, E. J., Bonow, R. O., Braun, L. T., Creager, M. A., Franklin, B. A., Gibbons, R. J.,
Grundy, S. M., Hiratzka, L. F., Jones, D. W., Lloyd-Jones, D. M., Minissian, M., Mosca, L., Peterson, E. D., Sacco,
R. L., Spertus, J., Stein, J. H., Taubert, K. A., & World Heart Federation and the Preventive Cardiovascular Nurses
Association (2011). AHA/ACCF Secondary Prevention and Risk Reduction Therapy for Patients with Coronary and
other Atherosclerotic Vascular Disease: 2011 update: a guideline from the American Heart Association and
American College of Cardiology Foundation. Circulation, 124(22), 2458-2473.
https://doi.org/10.1161/CIR.0b013e318235¢eb4d

4 Grabowski, H. G. (1989). An Analysis of US International Competitiveness in Pharmaceuticals. Managerial and Decision
Economics, 10, 27-33. http://www jstor.org/stable/2487208

* U.S. International Trade Commission. Review of Global Compelitiveness in the Pharmaceutical Industry, Staff
Research Study #25. 1999. Available from: https://www.usitc.gov/publications/332/pub3172.pdf

% Durie, T., Philipson T. (2021). The Evidence Base on the Impact of Price Controls on Medical Innovation.
Working Paper No. NO. 2021-108. Becker Friedman Institute for Economics at The University of Chicago.
Available from: https://bfi.uchicago.edu/wp-content/uploads/2021/09/BFI_WP_2021-108.pdf

7 Holt, C., & Holtz-Eakin, D. (2022, January 13th, 2022). THE POTENTIAL IMPACTS OF THE BUILD BACK
BETTER ACT’S DRUG POLICIES. Available from: https:/www.americanactionforum.org/insight/the-potential-
impacts-of-the-build-back-better-acts-drug-policies/

8 Summary of Cost Estimate for H.R. 5376, the Build Back Better Act. (2021). Washington, DC Retrieved from
https:/www.cbo.gov/publication/57627

9 BUILD BACK BETTER ACT, H.R. 5376, 117th Congress (2021).

19 Breakdown of Science Funding in 2021 Appropriations Request. American Society for Microbiology Retrieved
from https://asm.org/Articles/Policy/2020/Breakdown-of-Science-Funding-in-the-President-s-20 (Advocacy, 2020)
11 Cures 2.0 Act, H.R. 6000, 117th Congress (2021)

12 Advanced Research Project Agency—Health Act, H.R.5585, 117th Congress (2021)

13 Proposed Advanced Research Projects Agency for Health (APRA-H). (October 26, 2021). Retrieved from
https://www.nih.gov/arpa-h/events
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Culture is paramount, as noted in multiple planning documents.'>'® Former NIH Director Francis Collins, M.D., Ph.D.,
notes challenges with the peer review process that is key to the NIH Study Section grant review process:!’

Another challenge is the peer review process. In theory, peer review, which is having other scientists
external to the NIH evaluate and score the proposals, can help ensure that a proposal makes scientific
sense and provides value. It is important to integrate peer review into many funding processes because
when done appropriately peer review can provide the lens of the scientific community overall. However,
when it comes to more unusual and innovative proposals, peer review can be fraught with land mines. The
outcome of the review can depend heavily on which specific peers are assessing your application. Scientists
can vary substantially in their willingness to entertain new ideas and take risks. Some peer reviewers may
be stuck in particular ways of thinking. So if your proposal doesn’t resonate with even one of the peer
reviewers, it could sink like a pair of cinder block water skis.

Then there are the politics. Peer review can become a bit like the set of the movie Mean Girls, or perhaps
more often Mean Boys. The scientific community is full of cliques and social clubs, especially among those
who had the same advisors or are in the same narrow field or discipline. There’s the risk of reviewers
favoring applications from people whom they know and like. Those from more diverse backgrounds, who
cross disciplines, or who don’t have the “proper” connections may run into walls during peer review too.
Ultimately traditional peer review may not always bring fresh new ideas and new people to the table.

As proposed, ARPA-H is to exist as an off-site arm of the NIH, with geographic distance, term limits for the director
(5 years) and program managers (3-5 years), and direct oversight of grant administration'® as ameliorating tactics.
While geographic distance and managerial independence have worked to empower some innovation-focused private-
sector organizations such as Bell Labs and Xerox PARC, federal government-sponsored results have been more mixed.

DARPA represents a shining example of success having played a key role in the development on ARPANET (the
predecessor to the internet), advances in microelectronics, and GPS receivers among other innovations;'” other federal
examples raise significant questions. A more recent example, the CMS Innovation Center, was created in 2010 with
a $10 billion, ten-year budget. Conducting experiments in health finance, the Chief Actuary of CMS has only certified
four of over fifty models for national scaling,” with only two — the Diabetes Prevention Program?+?? and components
of the Pioneer ACO model — scaled.? Market impact has been limited: despite over 16.4 million beneficiaries

15 Lander, E., & Schwetz, T. (2021). Advanced Research Projects Agency for Health (ARPA-H): A New Paradigm
Jfor Biomedical and Health Research. Retrieved from
https://www.acd.od.nih.gov/documents/presentations/06112021_ARPA-H.pdf See Slide 9 “Culture”
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17 Lee, B. (2021, July 6th, 2021). President Biden Proposes ARPA-H, New $6.5 Billion Health Entity To Transform
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20 Berwick DM, Gilfillan R. “Reinventing the Center for Medicare and Medicaid Innovation.” JAAMA 325(13):1247-
1248.
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it.0rg/3926/20170127185647/https:/www.hhs.gov/about/news/2016/03/23/independent-experts-confirm-diabetes-
prevention-model-supported-affordable-care-act-saves-money.html
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estimated to meet eligibility criteria for the Diabetes Prevention Program,** by 2019 only 200 beneficiaries had
enrolled >

Structural concerns must be addressed. If created as an independent agency, ARPA-H would either have to contract
for or directly duplicate many core functions that existing research infrastructure at other federal research enterprises
already operate; including program management, policy and planning, financial ement, facilities management,
and Congressional relations. Further, as proposed, an off-site campus site would be located several miles from the
NIH main campas in one of the most expensive real estate markets in the country as opposed to lower cost locales.”

Finally, leadership concerns should be carefully considered. Current legislation proposes that the ARPA-H director
be a Presidential appointee.’” However, other core public health agencies such as the NIH have Senate-confirmed
heads, with recent legislation proposing that the CDC director be transitioned from a Presidential appointment to a
Senate-confirmed position given the agency’s sustained struggle across administrations during the pandemic.® If
ARPA-H as proposed fills such a large public health need, Congressional input should be sought in selecting its leader.

3. A Rising China: Why ARPA-H Is Not Enough

A product of political strategy, regulatory reform, and talent recruitment, China’s biomedical research investiment and
the growth of its life sciences industry has far exceeded that of many countries and represents a rising threat to
American innovation. Chinese regulatory reform began in earnest in 201 as China’s National Medical Products
Administration (NMPA) implemented flexible pathways such as accelerated regulatory approval in 2016, with 774
applications received by the end of 2018, followed by the introduction of conditional approval in 2018 for drugs
fulfilling unmet needs.”

The corresponding market capitalization of Chinese biopharmaceutical companies has expanded, growing over one-
hundred fold, or from $3 billion in 2016 to $380 billion in July 2021 and 23 IPOs in 2020, including seven of the ten
largest global biopharma IPOs.* By 2020, over 272 China-based life sciences companies submitted applications for
new molecular entities, with recent growth driven by the success of China-based companies as opposed to
multinational pharmaceutical companies operating in China,”' and many Chinese companies focused on building
platform technologies.

24 Meyer H. (2021). Medicare Diabetes Prevention: Enrollment Short Of Projections. Health Affairs (Project
Hope), 40(11), 1682-1687. https.//doi.org/10.1377/hithaff.2021.01292
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At a societal level, Chinese investment — public and private — in research and development simultaneously is reaching
new heights, with China previously targeting a 2.5% of GDP spend on R&D, with public and private science and
technology expenditures reaching $322 billion in 2019.32 Researchers at the Baker Institute examined gross scientific
and technical R&D expenditures, educational attainment, patent, and employment trends over the prior decade. They
found that Chinese researchers are already exceeding their American counterparts in number and in patents granted,
while Chinese gross domestic expenditures on overall R&D are expected to exceed those of the US (see Appendix for
Figure). This growth is not accidental, and our trillion dollar “bioeconomy” faces significant global political risk.>
China’s stated goals of its fourteenth five-year plan emphasize growing links between China’s academic researchers
and industry and significant increases in basic science R&D as a share of GDP,** albeit challenges remain.>®

Chinese public and private investment growth and focus has coincided with the growth of the “Thousand Talents”
program. Launched in 2008 and the subject of a recent U.S. Senate staff report,*® the Thousand Talents program
recruited researchers with salaries, research funding, and infrastructure.’” While the scope within the US remains a
source of debate, the program has reached prominent researchers® such as Charlies Lieber, Ph.D., the former Chair
of Harvard University’s Chemistry Department.**°

4. We Need A Strong Response to China

It is within this global context that consideration of domestic biomedical research funding is examined. There is no
doubt that the role of the NIH is critical to innovation, with is extramural grant program serving as the agency’s crown
jewel. Exploration of the origins of FDA-approved new molecular entities (NMEs) demonstrate this, with one study
estimating that all drugs from a 2010 - 2016 were associated with an NIH-funded study at preceding drug targets,
representing 20% of NIH funding during that very same period.*! Other studies found that 6.7% of new drugs

%20china%?20biopharma%?20innovation/the-rise-of-biopharma-innovation-in-china-vf. pdf?shouldIndex=false See

Page 5
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originated in academia or government facilitics, while still other work found that anywhere from 9.3 to 21.2% of

new drugs or new indications originated in public-sector research institutions.” While opinions as the magnitude of
the role vary, most policy experts agree that the NIH plays a critical role in funding bench research that serves as the
subsequent basis for the private sector’s impressive translational research enterprise.

The rise of China and an increasingly competitive global platform for the life sciences industry necessitate that we
think bigger. Instead of creating ARPA-H as an independent agency or as an NIH institute, we should instead look to
how we can apply the principles and concerns elaborated towards the entire NIH extramural grant program. Taxpayer
funds should invest in projects where the “risk is too high, the cost is too large, the time frame is too long, the focus
is too applied for academia, there is a need for complex coordination among multiple parties, and the near-term market
opportunity is too small to justify the commercial benefit.”**** That is, taxpayer dollars should seck high-risk, high-
reward opportunities as opposed to incremental innovation, while at the same time avoid areas of overlap™ already
targeted by the nearly $36 billion life sciences investment put forward annually by the domestic venture capital
community. ¥’

In pursuit of high-risk, high-reward opportunities for taxpayer funds, the ARPA-H proposal notes how DARPA is run
by program managers who decide to fund applications or not,"®* as opposed to a peer-review score-based system
favored by the NIH study section. Applying a program manager model or adopting the FDA’s “professional staff
reviewer” model™ could promote more rapid decision-making, increase flexibility, and allow for greater discretion
and positive “idea risk” in project selection.

In this vein, policymakers may seek to increase funding for researchers to engage in revolutionary research. Luckily,
direct research funding may be increased without additional expense to taxpayers. Most NIH grant proposals cover
two types of costs: direct and indirect costs. Direct costs™ include expenses such as salaries, travel, equipment and
supplies, or items linked directly to a project. In contrast, indirect costs or facilities and administrative costs,** cover
expenses such as buildings, maintenance, and administration. Initially only covering direct costs. indirect costs were
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later included with the rate raised to 8% in the 1940s.”* The history of indirect cost rates™ is complex, with a cap of
26% implemented in 1994. However, institutions in some circumstances may also negotiate with the government a
specific indirect rate for the institution. A 2015 Government Accountability Office (GAO) study noted challenges
with the indirect cost rate-setting process, with three offices — the HHS Cost Allocation Service, the NIH Division of
Financial Advisory Services, and the Department of Defense Office of Naval Research — involved in negotiating
indirect cost rates for NIH-funded grants.” With indirect grant rates now averaging 52%, over the preceding decade
both Republican and Democratic administrations have proposed reforms.*

Process reforms could provide significantly increased funding and allow policymakers to help transform the NIH's
$31 billion extramural grant program,” specifically:
1. Improve accountability
a.  Require organizations to specify and make public where indirect dollars flow for all extramural
grants using the principles of activity-based costing (i.c. transparency in flow of funds)
b.  Support HHS OIG oversight of grant-making to ensure appropriate use of funds and protect against
problematic project selection. ™™
2. Decreasing investigator administrative burdens by simplifying grant application processes and eliminating
unnecessary steps such as laudatory references letters, ™ noting that the grant submission guidance itself is
now 153 pages in length®
3. Increase available direct research funding by capping and/or tiering indirect rates
a.  Caps: mirroring other governmental® or private foundation®** best practices
b. Tiering: create a three tier indirect cost rate policy inversely tied to the institution’s rolling three-
year average of NIH funding to combat concerns regarding the lack of diversity of funded
institutions and investigators®™>® and correct the current system which favors wealthy institutions
c. Providing transparency of achievements to program managers, in addition to creating innovation-
driven metrics of success and failure, both short and long-term

>3 Allen, E. (1980). Early Years of NIH Research Grants. Retrieved from

hitps:/history.nih gov/display/history/Publications?preview=/1016824/888368 7/ AllenGrantsHistory. pdf#Publicatio
ns-InstitutionalHistories

* Rockey, S. (2013). All About Indirect Costs. Retrieved from hitps,/nexus.od mih gov/all/2013/09/11/all
indirect-costs/

¥ NIH BIOMEDICAL RESEARCH: Agencies Involved in the Indirect Cost Rate-Setting Process Need to Improve
Controls. Government Accountability Office (2016). Retrieved from hitps://www.gao gov/assets/gao-16-616.
% NIH plan to reduce overhead payments draws fire. Sciencelnsider 2017. doi: 10.1126/science.aan6926

¥ Lauer, M. (2021). FY 2020 By the Numbers: Extramural Investments in Research. Retrieved from
https://nexus.od.nih. gov/all/2021/04/2 1/fy -2020-by -the-numbers-extramural -investments-in-research/

-about-

¥ Ohio State study: Even healthy cats act sick when their routine is disrupted. (2011), Retrieved from
hitps:/news.osu.edu/ohio-state-study-even-healthy -cats-act-sick-when-their-routine-is-disrupted/

% Stella, J., Croney, C., & Buffington, T. (2013). Effects of stressors on the behavior and physiology of domestic
cats. Applied animal behaviour science, 143(2-4), 157-163. https://doi.org/10.1016/j.applanim.2012.10.014

5 NIH Grant Application: Reference Letter. Retrieved from https://grants nih. gov/grants/how-to-apply-application-
guide/submission-process/reference-letters hitm

81 Research Instructions for NIH and other PHS Agencies (2018). Retricved from https:/grants.uih. gov/grants/how-
to-apply -application-guide/forms-e/research-forms-e pdf

%2Schiermeier Q. (2013). European deal cuts red tape. Nature, 499(7456), 18-19. https:/doi.org/10.1038/499018a

& Indirect Cost Policy ~ Bill and Melinda Gates Foundation. (2017). Retrieved from

https://docs. gatesfoundation.org/documents/indirect_cost_policy.pdf. The Gates Foundation allows up to a 15% IDC
rate for non-government organizations and for-profit organizations, or a 10% rate for universities.

S Indirect Cost Policy — MacArthur Foundation. Retrieved from https://wyw . macfound.ore/about/ous-
policies/indirect-cost-policy/ The MacArthur Foundation assigns a 29% IDC rate.

5 Miller, B., & Richardville, K. (2019). The NIH needs to become leaner and more innovative. Hete's how to do
that. Stat News. Retrieved from https://www.statnews.com/2019/01/22/making-nih-leancr-morc-innovative/
56 Pohlhaus, J. R, Jiang, H., Wagner, R. M., Schaffer, W, T., & Pinn, V. W_ (2011). Sex differences in application,
success, and funding rates for NIH extramural programs. Academic medicine : journal of the Association of
American Medical Colleges, 86(6), 759-767. hitps://doi.org/10.1097/ACM.0b013e318218361f




68

In particular, increasing direct research funding — and decreasing indirect rates in order to do so — could free up over
$2 billion in direct research funds, offering hope for a new generation of researchers, who on average achieve their
first RO grant award now at age 42% in a hypercompetitive marketplace with the number of awardees remaining flat
while the number of grant applicants has increased 50%.% Initially, Congress could support rescarchers throngh
consolidating the authority for institutional indirect rate negotiations for NIH grants in a single office at the NIH,
reducing administrative burdens, and implementing rigorous, public transparency requirements for indirect costs.
Subsequent reforms focused around the indirect cost rate themselves would need to carefully consider institutional
concerns, with ameliorating mechanisms such as a five-year phase-in for new indirect rates to help avoid supply
shocks.

4. Conclusions: Supercharging Innovation

One of the great joys of policy regarding biomedical research funding is that it is uniquely bipartisan: everyone is
trying to get to the same place, just with different ideas of how best to get there. Biomedical research ultimately powers
innovations that are meaningful to us as patients, clinicians, and society as a whole. Both public and private sectors
play a key role. The private sector drives translational research, with the pharmaceutical industry alone investing $89
billion (2019)% while life sciences venture capital poured $36 billion into the market (2020), both individually
exceeding the size of the NIH's extramural grant program.

As a country we invest over $70 bitlion annually in biomedical research across innumerable agencies. While structural,
leadership. and strategic challenges remain, the rationale underlying the proposal for ARPA-H highlights many valid
concerns present in our nation’s federal biomedical research infrastructure. Coupled with the rise of China and a state-
sponsored life sciences industry, it is clear that ARPA-H as proposed is not enough for the U.S. to remain the leader
in global biomedical innovation.

In order to ensure the continued success of the American life sciences industry, we must think bigger. Reforming the
NIH’s $31 billion extramural grant program to transform it along the principles of ARPA-H presents an opportunity
t0 ensure sustainable innovation and growth for the benefit of all Americans. Specific changes providing benefits to
taxpayers and relief to researchers include improved transparency, decreased administrative burdens for rescarchers,
and increased direct research funding through modification of indirect costs along with other operational changes.
Finally. in addition to sound rescarch funding policy, policymakers must address downstream regulatory barriers to
life sciences innovation, such as challenges that the Medicaid Drug Rebate Program presents to valucd-based
contracting” and the need for a new FDA regulatory pathway to provide a less burdensome path to market for
software-driven medical devices.
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Appendix

Federal Biomedical and Scientific Research Expenditures*

a.  NIH extramural grant program - $38.3B (out of total $42.9B)

i $31.2B is in the enacted budget and $6.1 billion is in CAREST Act Funding
ii. Existing high-risk NIH programs
1. Conmumon Fund - $0.648B in 2021
a. Includes the Director’s High-Risk, High-Reward Research Program —
$0.197B
i. Early Independence Award - $21.5M
ii. Transformative Research Award - $38.7M
iii. Pioneer Award - $50.5M
iv. New Innovator Award - $62.4M
2. NCATS - $0.855B

b. BARDA - $0.597B in 2021

c. HHS: Public Health and Social Services Emergency Fund - $0.209B in 2021

d.  DoD Basic and Apptied Research, Development, Test, and Evaluation Activities — $8.1B

i. DARPA -$3.50B
ii. Armed Forces Research Institute. - $0.035B

CDC-$7.9B
VA Office of Research and Development - $0.815B
USDA -$14B
Dept of Energy - $2.4B
NSF -$9.1B
NOAA - $4.1B
USGS - $0.237B
1. EPA-$0.73B
m. NASA = $0.079B
Sum total annual dollars spent. $74B (2021)

E )

e

*2021 unless otherwise specified. This incomplete list does not include the efforts of other agencies the lack clear
budgetary data for research expenditures such as the FDA, the intelligence agencies, and other entities.
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Ms. EsHOO. Thank you, Dr. Miller.

OK, we have heard from all of our panelists, and the Chair rec-
ognizes herself for 5 minutes for questions.

Dr. Yamamoto, you have spent and continue to—I mean, you
have an illustrious career working with and around NIH. Why do
you feel so strongly that ARPA-H should be located outside of the
agency?

And I would also like to have Dr. Giroir and Dr. Ling answer
that question.

Dr. YAMAMOTO. Thank you for that question. The

Ms. EsHOO. Perhaps, Dr. Yamamoto, if you could, it would be in-
teresting if you would rebut Dr. Miller.

Dr. YAMAMOTO. Excuse me? I am sorry, I missed what you said.

Ms. EsHOO. To rebut Dr. Miller, whether you agree or disagree,
helpful to us.

Dr. YAMAMOTO. But you asked specifically whether—the argu-
ment why it should be located outside of NIH. And I think that the
main force of that argument is that the mission and goals of ARPA-
H are different.

NIH is a masterful agency at discovery of new knowledge, but
does not actually extend to being able to develop applications for
that new knowledge. And the route for being able to do that has
already been cast and demonstrated extremely well in DARPA and
in ARPA-E.

Ms. EsHOO. Thank you.

Dr. YAMAMOTO. And so I think that is the reason that it should
be outside. Setting up that new culture and operating model within
the culture and operating model of NIH, as successful as it is,
right, would be challenging, at best. And my fear is that the agency
would actually fail, if it were to try to be within the NTH.

Ms. EsHOO. Dr. Ling?

Dr. LING. I was actually——

Ms. EsHOO. You need to turn your microphone on so we can hear
your commanding voice.

Dr. LING. I never want to go ahead of a ranking officer.

So anyway, I do believe that ARPA-H needs to be independent.

As we had—we have talked about the construct of this new agen-
cy, ARPA-H. To put it inside of NIH—which does its job and does
it well—it has created a certain structure, a certain organization,
and, of course, a certain culture. That culture has been successful
for what it does. We are asking ARPA-H to do something com-
pletely different, to take a bold, initial view of things, to do an end-
to-end type of approach toward building capability. That is A-num-
ber-one. The goal of ARPA-H is to create capability. The role of
NIH is to create new knowledge, which it does beautifully.

So when you ask an agency that exists, does their job well, and
you subsume another one underneath it, it is going to lose its iden-
tity, it is going to lose its structure, it is going to lose its way. So
ARPA-H, if it is going to be something new, something bold, some-
thing innovative, then it needs to be set free to do exactly that.

And I would point out that we are not doing something brand
new, never heard of before. It is following a model that has worked,
DARPA. DARPA’s model has worked. So that—and so that is really
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why I feel passionately that, for ARPA-H to work, it needs to follow
the same model.

Ms. EsH00. Thank you.

Dr. Giroir?

Dr. GIROIR. I completely agree with my colleagues. Tom Brady
may be the best quarterback in history, but probably would not
have been a good linebacker. The NIH is outstanding at what it
does, but it does not have that type of culture, execution, and meth-
odology that an ARPA-H does need.

And look, at DARPA we frequently work with the NIH investiga-
tors, right? These are the foundations of the knowledge, that one
little glimpse to say yes to people funded by the National Science
Foundation, by the Office of Naval Research. These are very com-
plementary and synergistic organizations, but you can’t fuse them
because you lose the culture of both if you do that.

And again, you cannot condemn ARPA-H to mediocrity from the
moment it is born. I feel really strongly, as my colleagues do, that
being independent but highly interactive with all the basic re-
search agencies is the way to do this.

Dr. YAMAMOTO. Doctor—Eshoo, Ms. Eshoo, if I may.

Ms. EsH0o0. Yes, Dr. Yamamoto?

Dr. YamamoTo. If I may, I would just comment on one point
made by our colleague, Ms. Krofah, that ARPA-H would be able to
work well within the NIH because of the demonstration of ARPA-
E being—existing within DoE. And actually, these are non-parallel
situations. And Regina Dugan, former DARPA director, has made
that point and I think that others have, as well, that the focus of
the mission agencies is narrow and really tightly defined.

And so if ARPA-H were in the NIH, it would be like—would be
much more like DARPA being within the Air Force. DARPA in the
DoD, and so we are talking about ARPA-H being within the HHS.

Ms. EsH00. The HHS, mm-hmm. Thank you, that is very helpful.

Now I would like to recognize the ranking member of our sub-
committee, Mr. Guthrie, for your 5 minutes of questions.

Mr. GUTHRIE. Thank you very much.

And first to Dr. Krofah, my prayers are with your father. You
said your father is—in your testimony—struggling with stage four
cancer. And you are saying that he hopes that he lives long enough
to see his children and grandchildren live their dreams. My guess,
if he is watching his accomplished daughter this morning, heavily
credentialed, testifying before Congress, he is living one of his
dreams. So our thoughts and prayers go with you. And people’s
personal stories matter, and they bring us forward.

So when we were going to have a previous witness from the
White House—and I talked to him this week—one of my questions
that we wanted to answer is why was ARPA-H needed, and where
should it be, in NIH or outside, and which we are talking about
today. And so when we compare DARPA and Sputnik, it appears
to me—I wasn’t around in the 1950’s. I was a child of the—born
in the 1060’s. But there was really no private sector doing Sputnik,
or those types of things.

And so, all of a sudden, we had to put all forces of government
to move forward, and which we did this summer with COVID-19
and the mRNA vaccine. And I know that Pfizer and BioNTech used
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their experience to develop mRNA cancer vaccines to create vac-
cines for COVID. So this is for Dr. Miller.

In fact, the company announced in October 2021 they would
begin phase two trials in U.S., Germany, Spain, and Belgium to
use technology to create colorectal cancer

[sic]. And so the—and in the ARPA-H concept paper, they use
this as an example, said if we have ARPA-H, we are going to be
able to use—take NIH’s research and use mRNA vaccines, an ex-
ample of transformative projects.

So the question is that is happening in the private sector, and
I think Dr. Yamamoto said that we have NIH doing basic research,
which we all agree, and then it is executed. That is when we need
ARPA-H to execute that research. And so my question, Dr. Miller,
is that being done in the private sector? And do we need another
government agency to do that? And we are just trying to get to the
bottom of that.

Dr. MIiLLER. Thank you. I agree wholeheartedly. I think that this
highlights that we need to actually define what the gap is.

So we have the NIH spending $31 billion, industry spending 89
billion, the life sciences venture capital community—Ilargely Cali-
fornia Research Triangle Park—spending $36 billion. What are the
specific disease targets? What are the specific platform technologies
that we see as gaps? We haven’t really seen that. I have seen clear
suggestions that ARPA-H is a good idea, but not yet a clear stra-
tegic priority.

And of course, on top of this, if we are actually going to occupy
with a government agency that translational enterprise, we are po-
tentially going to crowd out private sector investment.

Mr. GUTHRIE. So I think an 83 billion in resources through the
private sector alone was invested in 2019. How do you see the mar-
ketplace, as you just kind of got to, currently adapting to unmet
clinical needs?

And what—so there—what we are trying to find—when we
talked with Dr. Lander before, it was we have NIH, as we talked
about here today, then we have a gap, and then we have the execu-
tion in the private sector. So what is the gap? And then, is the
gap—how can the gap be filled?

Dr. MILLER. I think the gap is already being filled by the private
sector, frankly, and industry. If we look at orphan indications, rare
diseases, we now have gene therapy, we have the accelerated ap-
proval pathway, which allows early market entry for oncologic
therapies for products and disease indications, which people pre-
viously had no hope.

I think, if we want to change how we do research, we should
think about getting more money out of the indirect costs that we
already spend at the NIH in the Extramural Grant Program, rath-
er than burdening taxpayers further.

Mr. GUTHRIE. So Dr. Yamamoto and Dr. Ling, or one of the two
of you who have advocated for ARPA-H, would you argue why
our—why the private sector isn’t filling that, and why ARPA-H is
needed to fill the gap? Because you are, obviously, arguing there
is a gap. And so why there is a gap, and why the private sector
is not filling it.
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Dr. LING. There is a gap. There is a gap. There are 10,000 known
diseases, there are only 700 cures and treatments. That is a pretty
big gap. I am a practicing physician, also. And I am a neurologist,
which is the worst. So there is so much in the gap in terms of what
I am able to provide patients: Alzheimer’s Disease, you can go
down the list. I am not going to do that.

There are some very simple things that an ARPA-H could do that
do—where the private sector is not filling. The private sector is ac-
tually quite conservative. And the point is that early government
investment can yield a huge amount of private industry pull.

The trick is going through the valley of death. We have talked
about that again and again. And so that is why I am saying that
this construct of an ARPA-H is to create that end-to-end, going-for-
ward type of approach. That is really what is needed. You have to
de-risk it at each step of the way. We do this at DARPA all the
time. You have to de-risk it at each handle. You have to de-risk it
for the FDA. You have to de-risk it for the industry. You have to
de-risk it for the patients and the clinicians. There is de-risking
along the way.

Government support—government, being that they don’t have
the constraints that the private industry has, for example. I mean,
I am a CEO of my own company that I founded. There was a lot
of elements to it that government funding does, in fact, really help.

But I will give you a tangible example, a very tangible example,
all right? And forgive me, this may take a little bit more than
two

Ms. EsHOO. Yes, you need to summarize, Dr.

Dr. LING. I will summarize it

Ms. ESHOO [continuing]. So Dr. Yamamoto can give his an-
swer

Dr. LING. I will tell you what. I will just yield to Dr. Yamamoto.

Ms. EsHOO. OK.

Dr. LING. I am just going to yield to Dr. Yamamoto, an old
friend.

Dr. YAMAMOTO. Thanks, Geoff.

There is a gap. I mentioned the fact that the time between the
basic science observation that eventually leads to an FDA-approved
drug is 32 years, median time. That is a gap, right? We need to
fill that gap, because patients are sick and dying in that—during
that period.

Mr. GUuTHRIE. OK, I guess I will yield back, and just say I know
that some of the 10,000 diseases are still—are at the NIH level,
and not moving forward. So I mean, not saying they won’t get to
the private sector to move forward, as well, and the gap. But thank
you so much for your answers, I really appreciate it.

Sorry I went over. I apologize. I yield back.

Ms. EsHO00. You don’t have to apologize. Everything that is being
discussed is important, and there are so many facets to this.

So the gentleman yields back.

The Chair is pleased to recognize the chairman of the full com-
mittee, Mr. Pallone, for your 5 minutes of questions.

Mr. PALLONE. Thank you, Madam Chair

Ms. EsHOO. And thank you for allowing us to have this hearing.

Mr. PALLONE. It is a consensus.
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Dr. Ling, over the course of your career you have participated in
and led biomedical discoveries that have transformed medicine, no-
tably your work at DARPA. And you—the stated goal of ARPA-H
is to expedite cross-cutting technologies and discoveries like the Ge-
nome Project not every 20 or 30 years, but every five to ten.

We have seen the success of programs like DARPA and ARPA-
E. But yet engineering systems are not direct comparisons to
human biology and complex diseases, so I just want to better un-
derstand why ARPA-H is the appropriate model for achieving bio-
medical breakthroughs, and why now is the right time.

And my first question really expands on what you have already
said today, which is, you know, the—what is the gap between the
fur}cha‘;nental research and commercial sectors that ARPA-H seeks
to fill?

Dr. LING. No, thank you, Congressman.

The—what ARPA-H offers is the opportunity to leverage against
the successes of the NSF and the NIH and other agencies that do
fundamental research. Biology is not engineering, that is true. But
the way to do research can follow a model that does work in engi-
neering.

So a timeline-driven, a milestone-gated, with clear deliverables
at the end of a performance period are, in fact, good ways to fun-
damentally support advancement of R&D so that it can get into
and across the valley of death. That is the most important thing.
It is not a question of if it is biology or is it chemistry or physics
or engineering. It is really of how to manage the research, and how
to manage the research dollars.

As Dr.—I gave you an outline of—DARPA takes a very dis-
ciplined approach to it, much like ARPA-H must do, as well. To dif-
ferentiate itself, it must take a very disciplined approach on how
the dollars are spent. Milestone-driven, timeline-limited, with clear
deliverables: those are the essential elements of success in an
ARPA-like construct. And therein lies—so it is not really a question
of is this amenable, it is the—it is how the dollars are managed.
That is very, very important.

The accountability of that money has to lie with the program
manager. The accountability of the program manager lies with the
director. And a director’s accountability lies, of course, with the
Congress, as well as the Secretary of the HHS. There has to be ac-
countability to the money.

Mr. PALLONE. OK. Now, let me just combine my second and third
question, which are how will ARPA-H be more effective at advanc-
ing cures and treatments for the medical field’s biggest challenges,
and why is ARPA-H additive, rather than duplicative of existing
programs addressing translational research, such as NCATS, if I
could combine those two?

Dr. LING. Again, it comes to exactly what I said, it is the process.

So one of the things that, when we set out to do the robot arm
that you had heard about, the prosthetic arm, it was that it had
to be delivered within four years. There were clear gates to go
through it, and so on and so forth. We then achieved it. But at the
beginning of that program we had NSF science officers and FDA
officers helping review the program, and being part of the program
so that, by the time, at the fouryear mark, it was ready to transi-
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tion over to going through the FDA regulatory process, we got the
arm regulated, fully approved, within eight years of start of pro-
gram. Eight years, not thirty-three. Eight years. And that arm is
now with the Veterans Administration.

So again, we involved the Veterans Administration early on, too,
so that they had clinicians and they had patient advocates already
going through the steps. That is one example. There is many oth-
ers, but I don’t want to take up your time, Congressman. But I
think that that is the point, is that you have to start at the begin-
ning, where you are going to go through all these gates. Plan for
them, structure it into the process. And it is the how you spend the
money and how you design the program and—to make it a contrac-
tual obligation to the performers.

Mr. PALLONE. I appreciate that. I also appreciate your enthu-
siasm. I can’t help thinking about the Super Bowl. Like—you seem
like you are, you know, organizing a football team here. It is really
great, the energy. Thank you.

I yield back, Madam Chair.

Ms. EsHO0O. The gentleman yields back. It is a pleasure to recog-
nize the ranking member of our full committee, Representative
Cathy McMorris Rodgers.

You have 5 minutes for your questions.

Mrs. RODGERS. Thank you, Madam Chair.

Leadership matters, accountability matters, character matters,
people who do the right thing when nobody’s looking, that matters.
Unfortunately, I am fundamentally concerned that NIH is not re-
sponding to Congress right now. So I will set that aside, because
we are focused on ARPA-H right now.

So, Dr. Lander, Dr. Giroir, I would like to start just better under-
standing how you view what currently is happening at NIH, some
of the programs that exist that are intended to be innovative and
cutting edge. Congress is funding the Common Fund; the National
Center for Advancing Translational Science; High-Risk, High-Re-
ward Program; the Accelerating Medicines Partnership. And that is
just at NIH. I would just like to hear you share with me, to share
your insights with me as far as are these programs not working,
if they are working. Do we still need ARPA-H? And if they are not,
should they be eliminated, and these dollars spent part of pro-
moting ARPA-H?

That was Dr.—oh, Dr. Miller. Dr. Miller, sorry. Dr. Miller and
Dr. Giroir, if you would answer those questions, please.

Dr. MiLLER. Thank you. I guess my question even before that is,
you know, with Dr. Ling’s comment about program managers and
these gated timelines, we have these other programs at the NIH.
It sounds like they are not doing that. Why don’t we make those
NIH programs do that, and transition funding from indirect costs
to make a mini-ARPA-H at one of those other programs that are
already there?

It sounds like the NIH is also not being responsive. If we think
that we have gaps—and there are gaps, and it does take a long
time to develop a drug or a device—we should use the existing pro-
grams that we have, rather than make a whole new program be-
cause we say that the other programs aren’t working well. It seems
sort of like common sense.
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Mrs. RoDGERS. OK, thank you.

Dr. Giroir?

Dr. GIROIR. Thank you for that question, and it is a very impor-
tant one.

ARPA-H is going to be—if so authorized—is going to be a major
part of the ecosystem. But it is not the entire ecosystem. As Dr.
Ling and others have said, ARPA-H will rely on the basic discovery
and ideas that occur at the NIH, at the National Science Founda-
tion, funded by the Gates Foundation, the Leap Fund at Wellcome
Trust.

It will also need the kinds of advanced translation that comes out
of ARPA-H. ARPA-H will never cure pancreatic cancer; it will cre-
ate the technical abilities, the novel approaches, de-risk that, so it
could be translated and transition to the private sector, and poten-
tially other aspects of NIH, like

Mrs. RODGERS. OK, if I could just clarify, why do some of these
existing programs, that I believe are intended for that same pur-
pose, are not working as intended?

[No response.]

Ms. EsHOO. Dr. Giroir, we lost your audio.

Dr. GIROIR. Sorry. I am going to say that I don’t feel I have the
ability to comment, you know, extensively on any of these programs
currently.

Mrs. RODGERS. OK, OK.

Dr. GIROIR. I certainly have been involved with them, but I can’t
comment negatively on this program.

Mrs. RODGERS. OK, thank you.

Ms. ESHOO. Yes.

Mrs. RODGERS. And I hear that this agency will be accountable
to Congress, yet it is a Presidential appointment without any con-
gressional oversight.

Dr. GIROIR. So

Mrs. RODGERS. Another question, Dr. Miller. Are there things
that we can reform at our existing science agencies, such as NIH
and BARDA, to change the culture and the risk tolerance without
eroding their core missions?

Dr. MILLER. Absolutely. That is an excellent question. I think
having tenure-limited program managers and leadership in various
parts of the NIH, in conjunction with making that decision with
the NIH director and/or oversight, would be an important transi-
tion to happen over time.

Indirect costs, which represent billions of dollars at the NIH, lack
of transparency and accountability, and we should demand from
funded institutions where that comes—where those dollars are
spent.

Mrs. RODGERS. OK, thank you. Well, and I will attempt one more
for Dr. Giroir.

I appreciate your perspective here. You know, we are talking
about ARPA-H, and that the rules should not be to implement and
bring to the market preventions or cures, it should be to develop
and prove the viability of these concepts. Can you explain why
ARPA-H should be a proof of concept agency?

Dr. GIROIR. Because it really fills—it does fill that gap, it bridges
that gap. This is not meant to supplant the private sector or any-
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thing down the line, but that gap is real. It needs to de-risk to cre-
ate new approaches. We don’t even have a paradigm for
neurodegeneration now. These are the things that it needs to do.

And let me just make a comment. My last year at DARPA I did
113 meetings and briefings. About half of those were to Congress
or professional staff, and about half of those were within stake-
holder groups. You know, ARPA-H has to have that degree of re-
sponsiveness and interaction for it to be successful, and I share
your concern about that, and that should be an expectation.

Mrs. RODGERS. OK, thank you. I have more questions, but I have
run out of time.

I will yield back. Thank you.

Ms. EsHOO. The gentlewoman yields back.

The Chair is pleased to recognize the gentlewoman from Cali-
fornia, Ms. Matsui, for her 5 minutes of questions.

Ms. Martsul. Thank you very much, Madam Chair, and thank
you to everyone who is joining this hearing today to think critically
about the future of the biomedical technology pipeline.

Now, there is an ongoing and healthy debate on the appropriate
placement of ARPA-H. Generally, there is a consensus that ARPA-
H will need an independent structure and novel culture to deliver
innovative ideas in health and medicine.

Dr. Giroir, you mentioned ARPA-H needs to be independent, dis-
tinct from the traditional NIH institutes and centers. Can you
elaborate on how your experience at DARPA helped shape that per-
spective?

Dr. GIROIR. Thank you very much for that question, ma’am. As
Dr. Ling said, it is the whole process of how you do business. It
is the whole process and thought process of accountability, but also
sort of being a counter-cultural organization that doesn’t go with
the flow, that doesn’t rely on your peers for incremental change.

It relies on teaming, where we bring academia, together with in-
dustry, with non-profits, and teams of teams. Nobody really com-
petes against each other. They are competing all for the same goal.

Look, I am a big fan of the NIH. The NIH has done remarkable
things for this country. But it could never create the culture that
is needed at DARPA. We have a model, as Dr. Ling has said. I do
believe it needs to be independent, but it does need to be housed
within HHS, the same way as DARPA is within DoD, ARPA-E is
within Energy, and ARPA-H should be within HHS.

Ms. MATSsUL Well, can I say this, though? HHS is still a massive
agency, with its own levels of bureaucracy, as we know. And accel-
eration is a key to ARPA-H’s mission to transform and improve
healthcare. Now, placed at HHS, how can we ensure that ARPA-
H has that capability to move quickly and efficiently?

Dr. GIROIR. It really depends on your authorizations. And as I
put in my written testimony, I think the legislation by Chair-
woman Eshoo has deep insight into the authorities that are needed
to make sure that this happens. Picking the first director is going
to be critical, allowing rapid contracting, having term limits, being
able to hire the best and brightest program managers, and having
that independent culture: I really think that legislation provides
the basis for what is needed.
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This—reporting to the Secretary does not mean the Secretary
runs the agency, but it is vital that the director report at the high-
eﬁt level, and I do believe the Secretary is the appropriate level for
that.

Ms. MaTsul. OK. Well, thank you very much, Dr. Giroir.

Talking about necessary authorities, DARPA is a unique agency
that benefits from numerous special authorities. For example,
DARPA can capitalize on flexible hiring and procurement authori-
ties, including grants, contracts, and cooperative agreements, and
other transaction authorities. Ms. Krofah, can you explain why spe-
cial contracting authorities are needed for ARPA-H, and provide an
example of when they are best applicable?

[No response.]

Ms. MATSUL.

Ms. KROFAH?

Ms. MATSUIL Yes?

Ms. KrROFAH. Thank you, thank you so much for that question.
And you know, I want to make a comment, in terms of some of the
prior conversation, to say that the momentum for which we are
seeing the acceleration and the need for driving innovation is com-
ing out of COVID-19. And we have seen NIH be successful, par-
ticularly with a RADx program, in being able to stand up a collabo-
ration with public and private quite quickly.

In terms of your question with other transactional authorities,
that is an example where you can leverage such authorities to do
hiring, to do contracting in a way where you are not going through
significant levels of delay or barriers. That type of authority also
needs to be embedded within ARPA-H, including leveraging other
hiring practices such as FDA, in bringing top-notch scientists out-
side of government to play a role in regulatory approval processes.

Ms. MaTsul. OK. Well, that is very good, Ms. Krofah.

I want to quickly touch on a related issue of the critical role that
indirect cost recovery associated with NIH grants plays in sup-
porting research at the University of California. From building
labs, to quickly processing data, to keeping patients safe, there are
indirect but essential costs of conducting research and the Federal
Government’s support is vital to advancing the research mission.

Dr. Yamamoto, I know you have a long history of helping Con-
gress understand the importance of indirect cost issues. Can you
please provide some insight into why research institutions like
UCSF receive indirect cost recovery?

Quickly.

Dr. YAMAMOTO. Indirect costs are part of supporting research.
Direct costs pay for salaries of the investigators, the equipment
that is needed, and so forth. Indirect costs help the institutions to
be able to support the infrastructure required for that research to
be—take place, whether it is buildings, providing distilled water
and electricity, or having administrators who will oversee the
grants and make sure that they are managed properly and come
into compliance.

So those—so indirect costs have kind of a—have a funny ring to
them, because it seems like it is not related to what the investiga-
tors are doing. But in fact, those are—those things are crucial. And
so they are an important part of allowing the research enterprise
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to go forward. Institutions do not recover their full costs of sup-
porting research. Indirect costs provide a portion of that. That is
essential.

Ms. MaTsul. OK, thank you very much, Dr. Yamamoto.

I yield back.

Ms. EsHOO. The gentlewoman yields back. The Chair is pleased
to recognize the gentleman from Michigan, Mr. Upton, former
chairman of the full committee, and one of the authors of Cures
2.0.

Five minutes for your questions.

Mr. UpTON. Well, thank you, Madam Chair.

Nine thousand diseases, five hundred remedies. Every disease
group that is out there is looking for that breakthrough therapy.
They have got to have the hope to help.

We have got some real champions, bipartisan, on both sides of
the Capitol, looking for ARPA-H, knowing that DARPA was so suc-
cessful, and mainly because they cut through the chaff. They got
the job done.

I am not from the Sputnik generation either, but I do remember
Lee Iacocca. “Lead, follow, or get out of the way.” That is exactly
the charge that this organization needs.

So the appropriators have already funded it to billions of dollars
if we end up getting out of a continuing resolution. Dr. Giroir, how
do we ensure that ARPA-H runs like DARPA? How do we cut
through the chaff to make sure that that happens?

Dr. GIrROIR. Well, thank you very much, and you are exactly cor-
rect.

And I will make another comment. It is not—the money is nec-
essary, but it is not sufficient. You could allocate ten times that
amount of money and not achieve the goal, if you don’t create the
right authorities, the right culture, the right director, the right pro-
gram managers. I was hired as an IPA from academia, where I was
a full professor all these are critically important. But sir, it is all
about the culture, and it is all about execution and creating that
environment. And that is going to require this committee to protect
that environment and the program managers, so they can do ex-
actly what you said which is exactly where it needs to be.

Mr. UPTON. So that is why, to me, that is why we need more
than just an appropriation. We need to have the proper oversight
and controls to make sure that it runs the way that Lee Iacocca
would. Coming from Michigan, he was a good Michigander.

Dr. GIROIR. Yes, sir.

Mr. UpPTON. Ms.—he was a great Michigander.

Ms. Krofah, I am so glad the Milken Institute is here. And for
those that are watching, or those members that weren’t here when
we did 21st Century Cures, the Milken Institute just did a wonder-
ful job for us to tap them for ideas to include in 21st Century
Cures.

So one of the things that we are looking on in the next version
2.0, is the pandemic response and drug development. I am worried
a bit by the current State of the drug development incentives to
prevent future pandemics. As you know, Diana DeGette and I are
huge proponents of encouraging new antibiotic developments, and
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we included our colleague Mr. Doyle’s PASTEUR Act in legislation
this summer, calling 2.0.

The use of real-world evidence, RWE, has been a big priority.
And as—you, as—I want to ask if you are concerned, as I am,
about the lack of new antibiotics in the pipeline. And if so, how
might RWE or other components of the agreement before us help
search for new cures as we look to the—stop a future pandemic?

Ms. KrROFAH. Thank you so much, Mr. Upton, for your question.
And absolutely, a delight to be here and to partner with you on
21st Century Cures 1.0, and now very supportive of 21st Century
Cures 2.0.

I am glad that you brought up the antibiotic issue because, as
many of us say, it is silentthat is happening right now. So many
are losing their lives to drug-resistant infections.

We do believe that inclusion of the PASTEUR Act is going to
play a critical role because, as you know, the market is broken, in
terms of our—process for new antibiotics. On the one hand, we
want to use fewer antibiotics. On the other hand, because of drug
resistance, we need more antibiotics that are able to cut through
those particular bacteria.

The challenge, of course, is that we don’t have a marketplace
that will reimburse innovation at the levels that are needed. PAS-
TEUR will go a long way in ensuring that we are de-linking vol-
ume and value, eventually providing incentives along the way that
we are supporting innovation tied to the value of those antibiotics,
not just prescribing more.

At the same time, we need more than just PASTEUR. We need
to ensure that the private sector can be brought in, as well. The
Milken Institute has been doing some work around creating inno-
vative financing mechanisms to ensure that we are tying the pri-
vate sector investment dollars, as well as other incentives such as
PASTEUR to make sure it is a level playing field.

You also talked about real world data evidence. We need to col-
lect that wherever they may be found. We need to ensure that they
have regulatory grade where they can be used, from decision-
making perspectives. So we welcome what we saw during the
COVID-19 pandemic. We do think there is much more we need to
do to learn from that experience and ensure that we are capital-
izing on that antibiotic R&D pipeline.

Mr. UPTON. So do you think we can get to where we ought to be
in the next five to ten years?

Ms. KROFAH. Absolutely, if we make sure that we put these in-
centives in place. We need to make sure that we get PASTEUR
over the finish line, absolutely. We need to make sure that we are
continuing to invest in these companies upstream. They are doing
their best right now, but they are not going to be successful—of
course, we saw bankruptcy over time in the antibiotic space. We
don’t want to continue that trend, so absolutely we . We need to
make sure AMR is on the same level as other pandemic prepared-
ness initiatives.

Mr. UpTON. Thank you.

I yield back.

Ms. EsHOO. The gentleman yields back. I just would like to say
that it is the intention of the Chair that we move to, you know, leg-
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islative and markup on Cures 2.0 and ARPA-H. They are highly
complementary of one another.

And you know, when you use the figures 9,000 diseases, 500
solved, we have our work cut out for us, and the people across the
country, families, are—they deserve to have hope. Every life is a
valuable one. And we always, you know, offer our—not only our
sympathy, but our caring to one another when we know something
has stricken the family of one of our colleagues. So this is as real
as our getting up in the morning and doing our work.

So I think that Congress has the capacity to do this, the wisdom
to do it, and that we work hard together to refine whatever needs
to be refined, but we should not be in the way of what I just de-
scribed. So thank you for allowing me the time to say that.

The Chair is really pleased to recognize the gentlewoman from
Florida, Ms. Castor, for your 5 minutes of questions.

Ms. CASTOR. Well, thank you, Chair Eshoo, and good morning,
everyone. And thank you to our witnesses for their insights today.
And I really want to thank Chair Eshoo, and Representative
DeGette, and Representative Upton for their leadership. And I look
forward to working on this very exciting concept for advanced re-
search projects, the whole initiative that will help us build on the
existing research, so that we are not leaving innovative discoveries,
treatments, and cures on the table.

But we have to set up this endeavor for success, and I think that
includes transparency and accountability. Because, unfortunately,
what we have seen over the past two years, data evidence and
interventions to address the pandemic have often been met with
distrust, outright distrust, and misrepresentation. It has led to
poor uptake in the effective and lifesaving interventions such as
the COVID-19 vaccine. So for ARPA to succeed, we are going to
nﬁed to build trust among the public and all of the stakeholders out
there.

Stakeholders have specifically requested that ARPA-H be trans-
parent about the selection criteria and the decisionmaking process
for its broader investment goals, as well as the selection of indi-
vidual research projects. So Dr. Ling, what is your perspective on
how ARPA-H can be both transparent and accountable?

Dr. LiNG. Thank you, Congresswoman. It absolutely should be
transparent and accountable. It needs to be transparent and ac-
countable at every level, and it begins with the performers. It be-
gins with the scientists and the engineers.

Again, the structure of it is very DARPA-like. And in this case
there—it is not a DoD type of project, but it is a health project. So
transparency is—absolutely, should be built within the system
fully.

So let me be more specific. The performers should be accountable
to the program manager. The program managers have the author-
ity to move money around, as well as move the investigator pool
around, as well. That program manager is accountable to the office
director, and the office director up to the director, and then for—
ultimately, the director to the Congress, as well as to the Secretary.

In this whole construct is that—we said before it is going to be
a timeline-driven, milestone-regulated process. Those milestones
should be very, very transparent. Those should be published, actu-
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ally, so that you know exactly what the taxpayers dollars are spent
on and, in fact, how well they are doing against those milestones,
those phase gates, as it were. And money is tied to it. I will be
blunt, money is tied to it. So if they don’t perform, they don’t get
the money. It is real simple.

The other element of this is the engagement. As I said to you be-
fore—and I really reiterate this point—engagement has to be just
not the investigators. The science is not the end of this. You still
have to get through regulatory, you have to get through industry,
and you have got to get to the consumer groups, which in this case
are the patient advocacy groups, as well as the clinicians that sup-
port them.

So at all stages, they have to be engaged from the very begin-
ning, and they have to be engaged throughout the entire process.
So that is, in fact, how you build in accountability and how you
build in trust, quite frankly. You don’t want to bring something in
the eleventh hour and say, “Here it is.” You want them to be part
of the process from the get-go. And in fact

Ms. CASTOR. Great.

Dr. LING [continuing]. That is how—again, we have a model. It
is called DARPA. That is the model, if you look at the BTO, how
they do a lot of their medically related portfolio

Ms. CASTOR. Right.

Dr. LING [continuing]. Because it is a small part of their port-
folio. It is still a Defense Department agency. That is why an
ARPA-H, which is only devoted to health, is really something that
we need here and now.

Ms. CAsTOR. OK, thank you.

And Dr. Yamamoto, I was very enthused to see in President
Biden’s concept paper for ARPA-H he explicitly mentioned the idea
of using mRNA vaccines to prevent cancers as an example of poten-
tial transformative projects for the new agency. We know the—
about the success of mRNA for COVID. Most traditional vaccines
take years to develop. Here was a medical miracle, really.

And back home I represent the Moffitt Cancer Center in Tampa,
and they are—the researchers there tell me that the mRNA cancer
vaccines could potentially be the most—some of the most cost-effec-
tive methods for preventing recurrences in the high cost of cancer
care. Do you agree, and what do you see as the future here for
immunotherapy treatments and prevention?

Dr. YAMAMOTO. Thank you for that question, Congresswoman.

The mRNA vaccines do represent a really revolutionary break-
through that depended upon years of basic research that came be-
fore that to understand the elements that drive stability of mes-
senger RNA, you know, the—inside the cells to be able to create
the little packaging molecules that protect the RNA on the way in.
And so it was a great victory in that sense.

And your colleagues in Tampa are correct that the potential
promise of cancer—mRNA-driven cancer vaccines is enormous, and
DARPA had a role in these RNA technologies. So I think that that
is corcrl'ect, and is worthy of all of the excitement that has been gen-
erated.

If we step back—and I think it is worth making an explicit point
about how the kinds of—the collaborations that come together that
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drive the kinds of advances we are talking about. There are about
two dozen Federal agencies that are doing science and technology.
There is nothing—except for the ARPA models, there is nothing in
the mission statements or goals of those agencies that drives them
to work together and collaborate.

It is not—there is nothing explicit in the ARPA agencies that say
that they should be out talking to all of the agencies around to find
out what the capabilities are that could come together to—that
would allow them to really make advances. But instead, it is the
mission of the program managers and the director that say, “How
are we going to get to this really hard point?” And they realize that
the only way they can do that is to bring together the talents of
other agencies, to bring together—bring in the private sector, and
research foundations, and so forth, academia and so forth, to be
able to accomplish these goals.

So it is not in the mission statement of the ARPAs to drive col-
laborations. But the directors know that that is the only way they
are going to get there. It is the only way that it is going to work.
And so the—so this is a aggregating, convening force that actually
does something that no other science agencies in the Federal Gov-
ernment do, to bring together these talents and skills to accomplish
hard things.

Ms. CASTOR. Very helpful, thank you.

Ms. EsHOO. The gentlewoman’s time has expired.

Colleagues, I think you have already noticed that I have been
very generous with time on both sides of the aisle. But there are
excellent questions that are being asked. They deserve to be asked.
But we have brilliance here, in terms of our witnesses, and their
answers to these questions are just so important. So thank you for
indulging my generosity, which I will continue to put out there.
How is that? OK.

The Chair is pleased to recognize the gentleman from Virginia,
Mr. Griffith, for your 5 minutes of questions.

Mr. GrRIFFITH. Thank you very much, Madam Chair. Innovation
and medical research has been a priority of mine since I arrived
in Congress. I believe there is a role for both the Federal Govern-
ment and the private sector in this space, and that Congress has
a responsibility to fund these activities.

My line of questions that was originally written out said, “OK,
tell me why we need a new agency. Let me get my head around
this.” You all have answered those questions to a certain extent al-
ready, so I am not going to be redundant on this occasion.

But Dr. Ling, you caught my imagination in the spirit of trying
to create something new and different. And you said, you know, if
we are trying to build—and you used the baseball analogy—if we
are trying to get to the World Series, we might like that person a
whole lot, but if they are not getting the job done, if they are not
performing, we should fire them. But firing people is very difficult
at the Federal level, as you know.

So I am interpreting—and I want you to confirm, yes or no, if
you agree—I am interpreting that you think, when we pass this
legislation, we need to have specific language on, if they are not
meeting the requirements of their particular contract, that that
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contract will be terminated and they will be fired. Is that correct?
Did I understand you?

Mike, so that everybody in the world can hear you.

Dr. LING. Correct, Congressman. In DARPA there is a phrase. It
says, “At any time, for any reason, without prior notice, this con-
tract may be terminated at the decision and—of the U.S. Govern-
ment.”

Mr. GRIFFITH. And I appreciate that. And Ranking Member
Cathy McMorris Rodgers pointed out, OK, well, what are we talk-
ing about with accountability? We need to have some accountability
language in there, as well, not just for the executive branch, but
also for the congressional branch. Would you agree with that, as
well, Dr. Ling?

Dr. LING. There needs to be accountability throughout the sys-
tem. Exactly, Congressman.

Mr. GRIFFITH. And that would be both executive branch and, two,
the Congress of the United States.

Dr. LING. Absolutely. And all the way down to the performer
level. They need to feel accountable. This is not their money, it is
the taxpayer money.

Mr. GRIFFITH. And we are trying to make sure we get big things
done. And if we are going to create a whole new agency inside of
our NIH, or inside of whatever we are going—wherever we are
going to put it, we need to make sure that they are performing and
getting that research done for the American people. I appreciate
that very much.

Dr. Giroir, I know you said some good things about the NIH, and
I agree. I am involved in some stuff with the NIH. I think they do
a great job in their lane, and so forth. But one of the concerns we
have had of late is it appears that, through third-party contractors,
there is a lot of money being funneled to China. Do you think that
we can stop that with ARPA-H?

And should we put some specific language in there that this re-
search needs to be done on American soil?

Dr. GIROIR. Thank you for that. You know, I do believe that the
NIH investigators do need to—well, the NIH program managers in
NIH offices do need to be more accountable.

In general, if you are an NIH grantee, you get your grant, you
put a report together at the end of a year, you send it in, and that
is it. And you really don’t become accountable until every five
years, when that is renewed. Contrast that to DARPA, where, lit-
erally, every week the program manager is reviewing the per-
former. Every month the office director is reviewing all the pro-
grams, and every year the director reviews every single [inaudible].

I can also say that, when I was at DARPA—to your staff and the
appropriations staff, or from the Defense side, I briefed every single
program in my office, what they were doing, and what they were
accountable for. That is the degree of transparency and account-
ability.

So yes, I agree. I do believe the NIH needs to raise the account-
ability, particularly for overseas investigators, without being bur-
densome on U.S. investigators. But ARPA-H would be accountable
at every level and transparent. That is the nature of the beast.
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Mr. GrRIFFITH. Well, one of the frustrations that I have had is,
in trying to figure out what was going on at the Wuhan lab with
American money, was getting answers, and they won’t give us the
answers. And the—well, I never expect to get answers from the
Chinese. And so that creates a problem.

If we are going to spend this money, Dr. Miller, you said, you
know, the Chinese are ahead of us on research, they have got all
these extra people doing research, and that the United States
needs to catch up, and we need to be doing this research, too. What
is the point of putting this money into ARPA-H or anything else,
if we are then just going to subcontract with the Chinese?

Don’t you think we ought to be doing that here, in the United
States?

Dr. MILLER. I agree wholeheartedly.

Mr. GrIFFITH. That is what I like, a short, quick answer.

[Laughter.]

Mr. GRIFFITH. Do you—and so we would be a whole lot better off
if we were doing that.

And then, if there is some kind of a question of accountability,
you would agree, Dr. Miller and both—and Dr. Ling—it is a whole
lot easier to get it if we are dealing with people who are in this
country and who are answering to us directly, as opposed to a gov-
ernment that does not have any reason to show us anything, or
give us any information?

Dr. MILLER. Yes.

Mr. GRIFFITH. Dr. Ling?

Dr. LING. We should only be working with trusted allies and, of
f)ourse, the United States citizenry. That is exactly what it should

e.

Mr. GrIFFITH. Well, and I would say I think it needs to be mostly
American. I suppose, if we had a trusted ally that we could actually
trust, but when we can’t get answers on what happened at Wuhan
with American money, I have serious problems about expanding
any program that doesn’t have language to protect us.

I yield back.

Ms. EsHOO. The gentleman yields back. The Chair is pleased to
recognize the gentleman from Maryland, Mr. Sarbanes, for your 5
minutes of questions.

Mr. SARBANES. Thanks very much, Madam Chair. I appreciate
the hearing, and I thank the witnesses for their testimony.

There were, I think, 15 listening sessions that were conducted
last year, broadly, to invite input around the proposal of ARPA-H.
I had a chance to listen to a kind of wrap-up session of that that
took place in October. And some of the themes there in describing
ARPA-H included positive disruption, establishing benchmarks so
that this high-risk, high-reward ambition could be deployed
through the opportunity to fail fast. Equity and diversity was a big
part of the description of what is being sought through ARPA-H.
Use-driven, not curiosity-driven, was a phrase, as well. Measuring
success, not through publication, but health improvement for the
public, not duplicating existing initiatives, et cetera. And I assume
that these are features and characteristics that we saw in DARPA,
as well, when it was being developed and obviously now, that it has
been deployed.
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I wanted to ask Dr. Ling—you and Dr. Yamamoto—to comment
on—to put the Human Genome Project and Operation Warp Speed
in some context relative to this discussion of ARPA-H, are those ef-
forts ones that, if an ARPA-H had been in place, would have re-
sided there, or would it have been sort of the tip of the spear for
those kinds of efforts?

Or are they different in the sense that they were assembling on,
at least in the case of Operation Warp Speed, assembling in a kind
of emergency fashion existing resources across many different
agencies, and therefore they should be distinguished from the kinds
of projects that we will see in the ARPA-H space?

But it would be useful to me, as a kind of reference point, for you
to make some observations about what ARPA-H would look like,
how it would operate, et cetera, against that idea of the Operation
Warp Speed or Human Genome, or both.

So why don’t we start with Dr. Yamamoto and then Dr. Ling? I
would be interested in hearing from you.

Dr. YAMAMOTO. Thank you for that question. Important—an im-
portant one.

My view on this is that the two examples that you gave, the
Human Genome Project and Operation Warp Speed, if the ARPA-
H office had been established, might well have been projects that
were carried out under that aegis.

If you remember the way that the Human Genome Project ran,
first of all, it took a long time. And second, it turned into this sort
of kind of entertaining competition between a private company and
the government effort. If ARPA had been in place, that collabora-
tion would have been formed early on, and the progress on the
Human Genome Project would have gone much faster. Instead, you
had these two camps that weren’t communicating with each other,
they were collaborating—they were not collaborating, and the work
went more slowly.

Operation Warp Speed worked pretty well, and it was in—as you
said, in response to an urgent need, right. But Francis Collins him-
self has said that it was a difficult lift because the culture and
practices were not in place at the NIH to really make it work well.

So those examples are actually good examples of things that I
think an ARPA structure could be able to accomplish, accomplish
well, accomplish better.

Mr. SARBANES. Dr. Ling?

Dr. LING. Yes, I fully agree with Dr. Yamamoto, that the—if
there was an ARPA, the opportunity there would have been lever-
aged much, much earlier.

Let me talk specifically about Operation Warp Speed, which was
really—if you take a look at the mRNA vaccines, DARPA had actu-
ally invested in this program. It was called the ADEPT program
run by my colleague, Dr. Dan—Colonel Dr. Dan Wattendorf,
bought back in 2010. And the two performers that he chose was
Moderna and GSK. So they were—already, industry was being
brought into this ten years before anybody knew that there was a
COVID threat around, and they were doing it to develop vaccines
against Ebola, actually, at that time.

And so the beauty of this was that they brought in a public-pri-
vate partnership already at the very beginning, in 2010, 2010—
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that—look what it yielded here, now, in 2020, when COVID finally
reared its ugly head. And that is why we are talking about—you
want to say good gravy, we are really lucky to have an ARPA in-
vestment at that time. I think that speaks loudly for it.

And again, let me point out that it was a true private-public
partnership. They—it involved laboratories, of course. It involved
the FDA, of course. But Moderna and GSK, Moderna and GSK,
they were performers in this program.

Mr. SARBANES. Let me ask you, Dr. Ling, since you are speaking
now, and I have only got 25 seconds here. But on this discussion
around where ARPA-H should be situated, whether it should reside
formally inside of NIH or more broadly inside HHS, should it be
in the orbit of NIH, either physically or organizationally, be some-
how tethered there?

Or do you see it as, in a sense, free-floating within HHS? Can
you comment on that a little bit?

Dr. LING. I believe it should be a separate, distinct, and inde-
pendent agency, just like the CDC is, the FDA is, the NSF, and the
NIH. So they are all complementary. They all work together, but
they are separate and distinct, and they each have their own chain
of command. That is very, very critical.

Mr. SARBANES. Thank you. I yield back.

Ms. EsHOO. The gentleman yields back. The Chair is pleased to
recognize the gentleman from Florida, Mr. Bilirakis, for his 5 min-
utes of questions.

Mr. BILIRAKIS. Thank you, Madam Chair, and I thank all of you
for testifying today. Thank you for your patience.

Dr. Miller, you talked in your testimony about the critical need
for our Nation to have a strong response to China in the area of
biomedical research, and I agree. Rather than focusing on ARPA-
H, you say we need to transform the NIH’s Extramural Grant Pro-
gram, which consists of an almost $32 billion-per-year budget.

One of your reform proposals is to improve accountability and
transparency of taxpayer dollars by specifying where indirect dol-
lars go for extramural projects. I couldn’t agree more, which is why
I introduced the Protecting Integrity of our Biomedical Research
Act, which would require disclosure of participation in foreign tal-
ent programs as a condition of receiving Federal extramural bio-
medical research grant dollars.

This was in direct response to cases where—you probably know
this—where NIH-funded research had concealed support they had
received from the Chinese Government. In fact, the GAO has
issued reports stating the need for NIH to address undue foreign
influence and increased transparency through disclosure. Despite
its direct relevance to research integrity and combating Chinese in-
fluence, I am disappointed that the majority decided to ignore my
comments in this proposal, and not place it in the COMPETES Act.

Dr. Miller, can you elaborate how adding more transparency re-
quirements to NIH extramural grants will ensure the appropriate
use of funds?

And can you give additional ideas of how we can protect against
inefficient project selection, please?

Dr. MILLER. Thank you. First and foremost, the average indirect
cost rate is around 52 percent. Originally, when the NIH started,
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it was around eight percent. The Gates Foundation pays ten per-
cent, and the European Union pays 20 percent. It is unclear to me
why our average would be twice that of the EU, or five times that
of the Gates Foundation. If a billionaire is getting a better deal
than the U.S. Government, that is not exactly a great look for us.

Ways to fix that would include putting a cap, and having tiers,
and having a tier tied to your three year prior rolling average,
meaning that universities that get more money are in a lower indi-
rect rate group—say, 10, 17.5, 25 percent as an example.

I think the important thing to emphasize is that the current dis-
tribution is highly inequitable, where HBCUs and a lot of public
schools in the plain states and also the southeast and the south-
west don’t receive a lot of NIH grants. It is not because there aren’t
great researchers there, there are. It is just, if you are getting a
lot of NIH grants, and you have a lot of administrative funds, you
build a massive grant-making apparatus. And then that apparatus
helps your researchers compete and comply with the 154-page, I
believe it was, guide for NIH extramural grants, right? That takes
a lot of infrastructure to respond to that.

So I think that sort of breaking that cycle is a way that we could
promote innovation and growth, and also free up funds for direct
research funding.

Mr. BILIRAKIS. Thank you. My next question is for Dr. Miller and
Dr. Giroir.

I have spent much of my time here in Congress advocating for
policies that encourage medical innovation by removing red tape,
and incentivizing companies to develop cures as fast, as safe—and
safely as possible, particularly for rare diseases. Because of the na-
ture of the 7,000 known rare diseases affecting small patient popu-
lations, it often falls through the cracks, unfortunately.

Can you provide examples of how ARPA-H could fill in these
gaps and prioritize rare disease research, especially without a spec-
ified strategic plan before its creation?

And again, for Dr. Miller and Dr. Giroir.

Dr. GIROIR. Well, thank you——

Dr. MILLER. I will be brief, thank you.

[Pause.]

Dr. MILLER. I was going to say, I will be brief.

We should have a list of what those priorities are before we fund
it.

Mr. BILIRAKIS. Thank you.

Dr. Giroir?

Dr. GIROIR. I think, for rare diseases, ARPA-H could be incred-
ibly important.

I am a pediatrician. For example, genetic cures can be remark-
able in the future. But if they cost 2 or $3 million per cure because
we have limiting technologies, they are not going to be equitably
accessible across the country. So DARPA investing in core types of
technologies that can dramatically increase access in an equitable
way across a number of rare genetic diseases is just one example
that really is biology, but it has an engineering flair, and it is com-
pletely there.

We can drive down the cost of cell-based therapies from a half-
a-million and a million dollars down tenfold, so we increase the ac-
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cess. So these kind of platforms, as opposed to just an individual
disease, is where ARPA-H can make an enormous contribution.

Mr. BILIRAKIS. Thank you very much.

I yield back, Madam Chair. Thank you.

Ms. EsH0O. The gentleman yields back. Let me just say to the
gentleman the points that you have made about your legislation,
which I was not aware of, we will work with you on that, because
I think that there are some really important elements relative to
transparency and the other things that you raised. So I would be
happy to do that.

The Chair is pleased to recognize the gentleman from Oregon,
Mr. Schrader, for your 5 minutes of questions.

Mr. SCHRADER. Thank you very much, Madam Chair. I really ap-
preciate this hearing. Very timely, very critical. COVID is shining
a light, as some of our witnesses have showed us, on the need for
{:his type of program, going forward, in this very complex world we
ive in.

I guess the biggest concern I have is, like I said—comment to Dr.
Yamamoto—is how do we assure that ARPA-H is not, frankly, just
doing the research that industry would do anyway?

I mean, how do we make sure that we are complementary, and
assisting, and getting to what industry cannot afford to do, that
high risk beyond which they draw the line? How do we evaluate
that?

Dr. YAMAMOTO. I think this really depends on the wisdom and
insights of the program directors, program managers, to be able to
identify de-risking opportunities, areas where industry can’t afford
to go, or feel that there is not an open—not a big enough market,
or that the challenge for getting to—across the valley of death is
too great to risk, economically.

And those opportunities are actually all around us. They are
really at the heart of why it takes a median time of 32 years to
move from a basic research discovery to an approved drug. And so
we will be able to find within ARPA-H the program managers that
that have identified or maybe even lived those barriers. And it will
be—come into ARPA-H.

You know, these program managers, by the way, get their jobs
by competing with each other to come to the director of the agency
and say, “I have a problem that I think really needs to be solved,”
right? “And I have a way that I think it can be solved, and here
is what it is going to take to get there,” right?

And a part of that evaluation and—that the director will make
is, you know, what is unique about this? There is something called
the Heilmeier Catechism that says, what is unique about this,
where it is not being done elsewhere? And what is it that you think
can be done that makes it specifically an ARPA-like project?

Mr. SCHRADER. All right, very good. Thank you. I guess that
brings up a second question I had.

I guess Dr. Ling or whoever, I—the question of intellectual prop-
erty. Would the collaboration between the government and—you
know, government equals taxpayer—and industry, which equals
shareholder and, you know—how do we allocate the intellectual
property rights in those types of collaborations? What has been
done?
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Mike.

Dr. LING. That has already been legislated, Congressman: the
Bayh-Dole Act of 1980, and then the—you know, the Federal regu-
lations, the contract for Federal regulations, are very clear. They—
the IP belongs to the private entity. The U.S. Government doesn’t
make anything. They don’t own any factories. So the intellectual
property actually belongs to the private entity

Mr. SCHRADER. Even in case where we are going beyond just
basic research?

I understand that argument with basic research. But now that
we are going into applied research, should that still apply, in
that

Dr. LING. To my understanding, it does, Congressman.

The one thing that I would point out, though, in all contracts—
contracts, not grants, but contracts—is march-in rights. The U.S.
Government reserves the right to march in. They can create excep-
tions that allow them march-in. They can march in because the pri-
vate partner did not, you know, commercialize it within an X pe-
riod of time

Mr. SCHRADER. What, march in, meaning they can acquire those
rights?

Dr. LING. Oh, absolutely. They can call—we—at DARPA, we used
to call it clawback.

Mr. SCHRADER. OK. OK, very good. I guess my last question is
for Dr. Krofah.

That discussed a little bit about we need both NCAT and ARPA-
H. They seem—what is the difference, and why do we need both?

Ms. KrOFAH. Well, as I mentioned earlier, the broad portfolio for
NCATS is actually quite diverse in terms of their reach and activi-
ties.

A large part of their portfolio funds the CTSAs. These are the
academic institutions that are quite focused on translational re-
search, and that needs to continue. It is about 80 percent of
NCATS budget. They help to talk about issues such as de-risking,
the vaule of death, but really a significant way that affects the en-
tire sector, the entire industry.

NCATS also has a program, for example, the—program or the
chip for example, and they also have programs for rare diseases.
Some of these programs may be appropriate for an ARPA-H-like
entity, and others may not be necessarily appropriate for an ARPA-
H-like entity. But when we are talking about the point of high-risk,
high-reward projects that would be captured under an ARPA-H,
those types of projects are quite distinct in supporting the overall
field for example of translational sciences, which includes: things
like capturing the clinical trial inventory, which happened during
COVID-19.

Those—mentioned also contributed data into a platform called—
C3, which allowed all of that data that is being generated in these
trials and studies and academic settings to be—for COVID-19.
Those kinds of programs ought to continue—and may not be the
right types of projects for ARPA-H.

Mr. SCHRADER. Very good. Thank you, and I yield back, Madam
Chair.
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Ms. EsH0O. The gentleman yields back. It is a pleasure to recog-
nize the gentleman from Indiana, Dr. Bucshon, for your 5 minutes
of questions.

Mr. BucsHON. Thank you, Madam Chairwoman. I think most of
the questions about ARPA-H have pretty much been answered, so
I am going to focus on research, in general.

And in a September letter from numerous biotech and venture
capital executives to President Biden, Secretary Becerra, and bipar-
tisan congressional leadership, the executive state—and this is a
quote from the letter—“As written, Build Back Better would cause
investors and researchers to de-prioritize small molecule drugs for
diseases predominantly covered by Medicare, including many can-
cers and Alzheimer’s.”

Although many of the small companies represented by signato-
ries to this letter will feel that shift in priorities immediately, it
will take years for the public and Congress to see the impact of this
mistake on the kinds of new drugs that do and don’t come to the
market. We can assume that it will take a long time for Congress
to come around to fixing its mistake, so BBB could cost us decades
of small molecule progress. And I know all too well, as a physician,
that eliminating any—even one drug is—has substantial con-
sequences.

So on one hand, some members are stressing the need for addi-
tional research and development—and a new department, in fact,
or agency—while on the other hand actively working to potentially
curtail the industry’s efforts to find new cures through price con-
trol-type policies.

So Admiral Giroir, as you know, President Biden recently re-
launched his Cancer Moonshot, which I agree with. Considering
small molecule oral cancer drugs account for a significant percent-
age of the biotech industry’s oncology pipeline moving forward, do
you share some of the concerns raised by the biotech research and
investment community in this letter?

Dr. GIROIR. Well, thank you for the question. I think we have to
listen to the biotech community in the letter. Of course, this needs
to be overseen by Congress, and really ask the probing questions.

But we cannot—we can absolutely not bias the system against
any class of therapeutic, whether it be large molecules, small mol-
ecules, biologics, vaccines, types of vaccines. The aperture has to be
completely open, and the competition needs to go forward.

So again, I can’t comment specifically on—but you need to listen
to industry, and generally—and to ask the right questions. But I—
by the fact that they raised it and raised it in such a passionate
fashion, I think we need to be very careful about that, because
ARPA-H will need to develop small molecules. And in general, they
are a lot cheaper, easier to manufacture, and easier to keep on
shore than other types of interventions.

Mr. BucsHON. Thank you. And more broadly, just broadly, do
you think that drug price controls will take us backward in cancer
research and innovation for patients, and potentially could result
in fewer cures discovered if we set Federal-level drug price controls
on the industry?

Dr. GIROIR. You know, I am going to give you my own personal
feeling here. I think there is a balance that needs to be set, right?
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There is a balance that needs to be set, that—and it can be set.
It is hard to set it, but, you know, if you have drugs that are too—
are not affordable, and people can’t have them, it is no use having
the drugs. On the other hand, we have seen—and particularly in
antibiotics that were brought up—if there is not the proper incen-
tives on that side, then no one will develop it. I do think it is a
balance.

Unfortunately, I am not going to give you a simple answer, be-
cause it is not a simple answer. Both sides are very valid points,
I believe, in my opinion. And this is exactly why we have a com-
mittee like yours to work out that balance, because there is.

Mr. BucsHON. Yes, thank you for that. I mean, it is a difficult
policy discussion to have. And you know, the Trump Administra-
tion proposed some price control-type things that I disagreed with
from that Administration, and I disagree with price controls in gen-
eral proposed in BBB.

But on the other hand, of course, as you mentioned, patients
should have access to drugs, and we need to strike a balance here,
and figure out what policies that we can put in place, like some of
the bipartisan ones we passed in the last Congress, that can get
drug prices down.

I mean, obviously, I am an avid supporter of innovation, and
have spent my time in Congress advocating for increased funding
for research and development, including at the NIH and other
agencies. I think it is important to examine all the different gov-
ernment-funded programs, in addition to the work currently taking
place at the NIH, and see how we can, you know, pull or pool our
resources together to stretch taxpayer dollars further through bet-
ter collaboration and assurance that more of the money actually
goes toward R&D for innovative drugs, and not toward indirect
costs at agencies.

I yield back.

Ms. EsHOO. The gentleman

Dr. GIROIR. May [—OK.

Ms. EsHOO. Excuse me, did you have something else you wanted
to add, Doctor?

Dr. GIROIR. I just wanted to say, from the ARPA-H point of
view—and that relates to cost—remember Moore’s Law for semi-
conductors, that every year the capability goes up twofold and it
drops by half. That is why your laptop is so relatively inexpensive.

ARPA-H could absolutely do things—like the cost of a genetic
cure, just the cost of goods, are a million dollars now. That is why
you have to charge $3 million. ARPA-H could have a program to
lower that to 100,000, to decrease that by tenfold, thus increasing
access, lowering costs, and helping everyone out. Those are the
kinds of things that DARPA—ARPA-H could easily do as part of
its mission that will help take the, you know—as an orthogonal ap-
proach to drug prices, yes, we need to do what you are doing, but
let’s lower them across the board by making them more inexpen-
sive because of technologies.

Ms. EsH00. Thank you, Dr. Giroir. And thank you for quoting my
constituent, Moore’s Law.

It is a pleasure to recognize the gentleman from California, Mr.
Cardenas, for his 5 minutes of questions.
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Mr. CARDENAS. Thank you very much, Madam Chairwoman, and
I would also like to thank Ranking Member Guthrie. I really appre-
ciate both of you for having this ARPA-H hearing. It is really im-
portant for medical innovation and for progress.

Biomedical research is absolutely critical to understanding our
most insurmountable medical challenges, and ARPA-H is a particu-
larly exciting opportunity, because it will allow our researchers to
investigate with more flexibility, and take on more risk than they
can through our more conventional processes.

To me, one of the greatest promises of ARPA-H is its potential
to address so many conditions that disproportionately impact com-
munities of color and poor people in America. As we come up on
three years of a pandemic that has shown an even brighter light
on the glaring health inequities in our country, I am hopeful that
ARPA-H could provide a lifeline in the form of treatments, medical
devices, and even cures for so many diseases out there.

Dr. Ling, again, thank you so much for sharing your valuable
perspective on ARPA-H’s incredible potential for a biomedical—for
biomedical innovation. How can ARPA-H be leveraged to focus on
bridges—bridging the gap in health outcomes across different de-
mographic groups?

Dr. LING. Thank you, Congressman. I would say that it is about
what ARPA-H should be about, which is developing capability. De-
veloping capability, that is how you are able to help broadly across
the enterprise of not only specific diseases, but also of groups that
have been under-represented, you—by being what—the goal of an
ARPA-H is not a thing, but a capability, not a particular piece of
knowledge, but a capability.

So for example, if you had a much better imaging capability be-
yond that of MRI, it helps everybody. It helps all diseases. Those
are the kind of things that should be an investment of an ARPA-
H. DARPA always created capability, and that led to all the other
wonderful outcomes that we see today.

Mr. CARDENAS. Thank you, Dr. Ling. Also Dr. Ling, is it possible
or actually happening out there, where a pursuit of finding a cure
could be a company—a private entity could spend $10 million, $100
million, or even more, and then, oops, find out that they got at the
end of their research and they couldn’t find a cure and have to
shelve it? Has that happened? Does that happen out there?

Dr. LING. Yes, it does. So the—there is always risk in any en-
deavor such as this. But the way you manage that risk is through
the process.

So we had a saying at DARPA, which I think would apply equal-
ly to ARPA, which is, “Fail early, fail fast.” And what you do is,
by having this gated milestone approach, you can see how you are
progressing. You don’t want to find out that you are going to lose
the race at the end of the race. You want to know along the way
that it is not possible to get there.

What it allows you to do is pivot. You don’t have to abandon the
pursuit of that cure. You might have to pivot. You may say that,
oh, a small molecule may not work, I might have to use a large
molecule. I may not have to use a large molecule. Surgery, may be
more—whatever. But the point is, by having this phased-gate ap-
proach, as opposed to just throwing money at the problem, you now
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have a way of monitoring accountability of the money, and account-
ability toward achieving the goal, which is, as you point out, the
cure.

But remember, in any of these journeys, if you push the knowl-
edge forward as you do this—you want to push it as fast as you
can—you can build on it, even if it looks like you are not going to
get there.

Mr. CARDENAS. Dr. Ling, it is unfortunate, in my opinion, that
in America today some of these innovators, some of these compa-
nies, private entities that are investing 100 million, in some cases
even $1 billion, and don’t bring something to market, that there is
something evil about that.

What is the reality and practicality when an entity has just in-
vested 300 million, 400 million, 600 million, 700 million, and they
are just not getting the results to find that cure, for example? Is—
does that make them evil for having to figure out maybe it is time
to shelve it, and then let’s focus on other things?

Dr. LING. Sometimes the science is not there. Sometimes the way
it was conducted. There is many reasons for so-called failure, and
I think that is

Mr. CARDENAS. So therefore, in our limited time, Dr. Ling, so
therefore, is it that ARPA-H will actually help create more opportu-
nities where those investments are—the willing of—the will of
those investments can actually result in more cures, more results,
more positive results, as you mentioned earlier, having the ability
to have this support system, and then shift, and then continue,
rather than abandon?

Dr. LING. Absolutely. Absolutely, you can—you—when—we learn
mostly from our mistakes. We learn mostly from our failures. It is
the pivot and move that becomes very essential. And that is, in
fact, the model of an ARPA. An ARPA does exactly that.

Mr. CARDENAS. Yes, thank you very much. That is why I have
my wife, she definitely reminds me when I make mistakes, and
then I learn, and then I[inaudible].

Thank you so much. I yield back.

[Laughter.]

Ms. EsHOO. Dr. Yamamoto, you were nodding. Did you want to
add something to this, briefly?

Dr. YamamoTo. Yes, I did. Thank you. I would just like to say
that the other way that ARPA can contribute to solving the prob-
lem that you raised—and a very important one—of a company
making a huge investment and coming up with failure, is getting
back to capabilities.

Something that Dr. Ling and I talked a lot about when he was
founding the BTO was being able to use big—was having DARPA
be able to generate computational tools that would allow us to
evaluate massive amounts of data that could then be serving, in
the case that you are raising, to changing the nature, the size, and
the composition of clinical trials.

The more we know about the mechanism behind a given disease
that—which can be gathered by, in fact, pulling together lots of
data, including real-world evidence—that was raised earlier—the
better we are able to be able to construct patient cohorts in clinical
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trials that actually have a bigger chance of having the tested drug
be successful.

There is great examples of this, but in breast cancer medicine,
for example, the first precision medicine drug, if you will, call
Herceptin, the drug made by Genentech, a biotech—a small, rel-
atively small, biotech company at that time—was able to structure
a clinical trial based on what they knew at the molecular level
about the cause of a certain kind of metastatic breast cancer. And
by being able to limit the size of that cohort, they were able to
carry out a small clinical trial that went relatively rapidly, and suc-
ceeded, and Herceptin came out as a drug.

If they didn’t have that information, if they hadn’t collected that
data, they would have had to put together a big trial, with many
more patients, and it would have lasted longer. And in fact, we
know from Sue Desmond-Hellmann, the president of product devel-
opment at Genentech during that time, they would not have car-
ried out the trial because it cost, as you said, hundreds of millions
of dollars, and it would have failed.

So one of the things that ARPA-H can do is to be able to carry—
put together capabilities of that sort that would, in fact, lead to
clinical trials that are more—that are successful, and lead to drugs
that are successful.

Ms. EsHOO. Thank you. The gentleman’s time has expired.

Dr. Yamamoto, it is nice to hear Susan Hellmann’s name raised
and mentioned.

The Chair is now pleased to recognize the gentleman from Penn-
sylvania, Dr. Joyce.

Mr. JOoYCE. Thank you, Chair.

Ms. EsHOO. Five minutes.

Mr. Joyck. Thank you, Chair Eshoo, for yielding, and to our wit-
nesses for appearing——

Ms. EsH0OO. And happy birthday to you.

Mr. JOYCE. Thank you for the birthday greetings.

Ms. EsHOO. Happy birthday from all of us.

Mr. JoYCE. Thank you, I appreciate that.

Thank you to our witnesses for appearing here today. This is an
incredibly important topic.

Dr. Ling, thank you for your passionate testimony on this sub-
ject. You have worked at Johns Hopkins. You have worked in aca-
demic medicine there. You have worked in the military, and you
have worked in the private sector. I think the many prongs that
you bring into this equation are very important.

We recently saw a controversial coverage decision from a govern-
ment agency regarding a breakthrough treatment for Alzheimer’s
disease, specifically related to amyloid and the deposition of
amyloid. How would you envision this ARPA-H agency working
with and complementing work being done already with the private
sector, and not being resistant to private sector innovation?

Dr. LiNG. Thank you, Dr. Joyce, and—Congressman Joyce. The
drug that you are speaking of, I believe, is the Biogen drug
Aducanumab, which was for Alzheimer’s, and one of the first to ac-
tually show some efficacy against this horrible disease.

So again, I am not privy to understanding the reimbursement de-
cisions, or anything like that, but I can simply say this, is that
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comes back to what Dr. Yamamoto just said, and that is developing
those capabilities that you can work with a company like Biogen,
or you can work with a company like GSK and these others, so that
they can better use the data that is available to make it better and
easier for them to conduct their clinical trials to be able to save the
money up front, to determine more quickly what, in fact, is the
benefit.

Because to my understanding of the study right now, is it is—
the question is it doesn’t work for everybody, but it is very effective
in some. And so how do you identify those “some” that could do
well? So—Dbecause that is true for cancer, that is true for infections.
There is always a cohort that seems to do much better from that
therapy than, say, another, for whatever reasons it may be.

And elucidating those reasons using new computational capabili-
ties, perhaps using new diagnostic capabilities, all these things
within the purview of an ARPA-H to build that capability, Dr.
Joyce, so that it can be brought to bear so that then these decisions
will have much better evidence to work by, that is the way an R&D
agency such as an ARPA would be able to contribute in a positive
way to the point that you are making.

Mr. Joyce. Dr. Ling, you mentioned the research that is nec-
essary. What do you believe can be taken from DARPA and ARPA-
E when it comes to securing that research, securing the confiden-
tial and sensitive nature of research from nefarious foreign actors?

And how can we do that successfully, while being able to work
with the private sector and the academic researchers, all at the
same time?

Dr. LING. No, the point you raise is very, very important. You
know, these are investments made by the American taxpayer, by
the citizenry of our country, and they should be, first and foremost,
be to the benefit of the United States.

And I said to you before, and I say it again, that what we are
proposing is something a totalitarian government would never pro-
pose. That is, having a free and independent agency that would be
able to work on behalf of the citizenry. That is totally against what
a totalitarian government, such as the adversaries of which we
speak of.

As we come back to ensuring that they do this, I think we can
take the model of the Department of Defense and DARPA. DARPA
agonizes over this all of the time. DARPA agonizes that the things
that they create will work their way into an adversarial’s arsenal,
quite frankly. And so, in many ways, we can learn to use those
safeguards and to use those processes that already exist by the
model agency that we are working on right now to incorporate
them back into an ARPA-H, much as it is in an ARPA defense,
which is what DARPA is.

Mr. JOYCE. And I thank you, Dr. Ling, for mentioning the time
restraints to achieve these goals, to listen to industry, and we, as
Members of Congress, to be responsible stewards of the taxpayer
dollars.

Thank you, Madam Chair. Thank you for holding this incredibly
important meeting, and I yield the remainder of my time.
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Ms. EsHOO. And the Chair thanks you, always, for your thought-
ful questions and the—such a respectful way of presenting them.
I think we all appreciate that.

The Chair is pleased to recognize another one of the doctors—we
are blessed, because we have several doctors as members of this
subcommittee, and we benefit from their membership here.

Dr. Ruiz from California, 5 minutes of questions.

Mr. Ruiz. Thank you, Madam Chair, for holding this important
hearing.

Over the course of the last two years, the COVID-19 pandemic
has exposed the magnitude of health inequities plaguing our coun-
try. As a doctor who grew up and practiced medicine in a medically
underserved community where health inequities are rampant, I am
encouraged that these disparities are at the forefront of our policy
conversations. It is imperative that, as we consider the structure
and implementation of the ARPA-H program, that we prioritize
health equity.

Ms. Krofah, the Administration is committed to promoting and
prioritizing health equity in every decision made by ARPA-H. How
can this be achieved, and should such a directive be included in
statutory language authorizing ARPA-H?

Ms. KrROFAH. Congressman, thank you so much for raising that.
You know, when I think about the last two years with the pan-
demic, it has been absolutely devastating on communities of color,
while at the same time there are essential healthcare workers that
were suffering disproportionately.

And the issues around health equity are not new, right? We have
known these issues for many, many decades, but we have not gal-
vanized the full attention both of government, but also all of our
private sector, non-profit sectors, and others to really address this
problem. I think we have the unique opportunity to do so now, and
I absolutely agree with you that ARPA-H is a model and a vehicle
that we should use to really start to understand what is different
in the underlying biology of diseases that may affect some popu-
lations differently than another.

You know, an analogy that was used the other day that I really
appreciated is that, when we think about our clinical trials, it is
like testing a car down a straight road and expecting that it is
going to perform when conditions change. What we really need to
do is to test our products on windy roads, for all populations, to un-
derstand when they may not work for subsets of populations.

Mr. Ruiz. Well, I appreciate you saying that, because I have a
bill specifically to do just that, Diversity in Clinical Trials Act. Do
you think that we need to add statutory language authorizing
ARPA-H to do the health equity work?

Ms. KrOFAH. I think we need to give the program managers and
ARPA-H the flexibility. However, I do think that we need to have
a patient advisory board that really provides the diverse represen-
tation. That should be written in, where there is consultation in
which projects are prioritized.

Mr. Ruiz. And how can we—how can ARPA-H ensure that its
workforce is sufficiently diverse?

And how do you see workforce diversity play a role in ARPA-H
supporting projects to advance health equity?
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Ms. KrOFAH. I would agree we need diversity in the program
managers, we need diversity in even the director of ARPA-H, and,
particularly given that it is time-limited, who those directors will
be over time.

We know, particularly at the provider level, that patients are
more likely to see people who look like them. We need program
managers who look like the communities that are suffering from
the burden of disease. So I absolutely agree that part of the consid-
erations for hiring needs to include diversity, and that should be
embedded in the legislation.

Mr. Ruiz. Thank you, Ms. Krofah. I am a man of science. I like
to measure things. And if you can measure it, then there is a way
you can improve it. So how can we measure societal improvements
in health equity catalyzed by ARPA-H?

Ms. KrROFAH. We need metrics. Earlier we talked about we need
a strategic plan. I would add that we need metrics. We need spe-
cific metrics for programs that are identified, for which populations
may benefit, and for what outcomes we are looking for.

Mr. Ruiz. And how would ARPA-H guarantee that products de-
veloped through their pipeline are made available and affordable in
an equitable manner to all consumers?

Ms. KrROFAH. You know, that is the role of the private sector. We
talked a bit earlier about what the private sector offers. They offer
that manufacturing, they offer that end to end.

What we need to ensure early on with these high-risk projects
with ARPA-H is that we have the ability to reach communities that
we are not reaching already. Let’s talk about capabilities

Mr. Ruiz. Well, currently—you know, I understand it is the pri-
vate sector, but current—in the private sector, often times people
who can’t afford a certain price are left out of lifesaving remedies
that—they have no choice over whether they live or die if they
don’t get the lifesaving remedy. So government has a role in influ-
encing and incentivizing equity and promotion.

So I hope that, as—Ms. Krofah, that ARPA-H can help advise on
ways that we can promote equity like the Biden Administration
has done in purchasing some of the vaccines and incentivizing the
pharmaceutical companies to use 40 percent in underserved com-
munities.

And with that, I yield back my time.

Ms. KROFAH. Yes, I will just

Ms. EsHOO. The gentleman yields back.

Ms. KROFAH [continuing]. Comment, just one more

Ms. EsHOO. Oh, I am sorry.

Ms. KROFAH [continuing]. Comment on that last point, which is
just to say that the regulatory piece of the collaboration with
ARPA-H is quite critical. We need FDA who’s responsible for the
review and approval of those products to make sure participants
are diverse, and that is what I would add to that.

Ms. EsHOO. Thank you.

The gentleman from Georgia, Mr. Carter—oh, you want to take
Mr. Curtis first? Wonderful.

Mr. Curtis, good to see you. You are recognized for 5 minutes for
your questions.

Mr. CurTis. Thank you, Madam Chair, Mr. Ranking Member.
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Well, those who know me know I am excited to have another
chance to brag about the community in Utah, and our advances in
life sciences, and the great things that we are doing there. The
Utah BioHive and Utah Health Care System is very active and
very healthy. As a matter of fact, BioHive is made up of about
14,000 companies across the State of Utah, and I am really con-
fident that it has been a really dynamic and powerful combination
of public-private investment and success.

And I have got to tell you, I am just really pleased with the panel
that we have had here today. I have really enjoyed the discussion,
and I feel like there is a strong sense that we all want to do some-
thing, and we all want to do the right thing, and that we are here
to have a thoughtful discussion about what that is. And from the
tone of my questions, I wouldn’t want anybody to imply that I am
opposed to ARPA-H. I just have questions that I want to have re-
solved in my mind.

Maybe, Dr. Miller, if I could start with you, I am reminded, as
we talked today about a famous quote from Ronald Reagan that he
made famous, “The most terrifying words in the English language
are '] am from the government, and I am here to help’.” And it feels
like sometimes Congress wants to solve all our problems by throw-
ing a lot of money at it, and instead of analyzing maybe what we
could be doing to more facilitate what is happening in the private
sector.

So I wonder if we should also be talking about less regulation,
faster approval process, how removing incentives like I think H.R.
3 does impacts less giving away of IP, as I think we have done with
COVID, and less competition. And if I understand some of what
has happened today, it almost feels like ARPA-H could come into
Utah and compete with some of my private investors, right? Maybe
in an IP or otherwise.

So could you just talk about is that a possibility, and what could
we be doing to—Dr. Ling, I loved your passion when you talked
about unleashing this power, right? But I got to tell you, having
spent most of my time in the private sector, I feel the same way
about the private sector.

I%nd what can we do, Dr. Miller, to fully unleash the private sec-
tor?

Dr. MILLER. Thank you, Representative Curtis, for that question,
and good to see you. A couple of things.

First of all, a $6.5 billion investment in biomedical research does
not counterbalance the threat of administrative pricing in drug
markets. So the—that doesn’t really compute for me.

I think you are right, all—this could potentially, actually, mis-
place—displace the private sector. I hear phrases like “time-gated”,
“performance metrics”, “fail early,” holding program managers re-
sponsible. All that sounds like is what I hear my colleagues from
pharmaceutical companies and device manufacturers saying. So I
worry that ARPA-H will be potentially directly displacing them.

I think we have to look at regulatory barriers, as you said. The
Medicaid Drug Rebate Program is one, for example. We have these
high-cost, million-dollar therapies, and we want equitable access to
them for everybody. Well, the Medicaid Drug Rebate program
means that, if you have a value-based contract, and your pharma-
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ceutical company doesn’t meet the milestone, and the value is zero
dollars, that means the price for your drug is zero dollars. So I
think we need to address barriers like that.

Mr. CurTiS. Thank you. There has been a pretty healthy debate,
but I would kind of like to give Ms. Krofah a chance to weigh in
on this, or any of you that would like to, this concept of is the best
place for this under NIH.

And I have just got to tell you, from a—here again, from a busi-
ness perspective, you typically would not put an organization that
you wanted very different—under an organization that the culture
was so different. So, Ms. Krofah, you seemed to disagree with that.
I would love to hear from you, and any of the—else that want to
Weig}{lh on that that haven’t had a chance to express your thoughts
on that.

Ms. KrOFAH. Yes. Well, thank you so much, Congressman. And
I do seem to be in the minority view at least with my panelists on
this topic. So I do you appreciate you pointing that out.

My perspective comes from a few different places. One is I just
experienced coming out of the COVID-19 pandemic. I absolutely
agree, in terms of the culture, NIH really is a culture that allows
us to do scientific discovery. What we saw differently during
COVID was NIH put together public-private partnerships through
active through Red X that helped us achieve in, really, a tremen-
dously short amount of time, movement in vaccine therapeutics
that really translated into saving of lives.

If we can take those platforms and leverage those learnings,
there is an opportunity for ARPA-H to succeed and do well within
NIH, but with safeguards. We talked earlier that we need—abso-
lutely we need those safeguards. We need ?

Mr. CURTIS. I—

}ll\/Isil KROFAH [continuing]. That there is a level of independence,
whic

Mr. CurTiS. I regret that we are out of time, so I am going to
cut you off before I get cutoff.

I—once again, before I end, I would just like to thank—the dis-
cussion, I think, has been healthy and vibrant, and I appreciate
being part of it. Madam Chair, I yield my time.

Ms. EsHOO. The gentleman yields back.

The Chair is now pleased to recognize the gentlewoman from
Washington, another one of our wonderful doctors, Dr. Schrier.

Ms. ScHRIER. Well, thank you, Madam Chair, and thank you to
our panelists for coming today. I am very excited to talk with all
of you about the prospect of ARPA-H. And I think I can speak for
all of us when I know just how remarkable it was when the power
of the Federal Government joined with private industry to rapidly
roll out—develop and roll out coronavirus immunizations. And we
had shots in arms in less than a year, and that was remarkable,
and it is this sort of power that we are looking to harness in ARPA-
H.

This presents such tremendous opportunities, specifically for my
home State of Washington, for the researchers who are working on
things like CAR-T gene therapies, and precision medicine, and
more. And in my State innovative researchers spent more than 8
years pioneering personalized cancer immunotherapies for patients
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with lymphoma that hadn’t responded to traditional treatment, and
that CAR-T therapy represents not just another treatment or the
last ditch effort, but is a cure, as we have seen recently, as that
immunity lasts a lifetime, and will continue to kill any residual
cancer cells that might arise.

I will tell you that another brilliant Washington researcher is
studying the ways we might be able to tailor medicine according to
individual genomes and phenoms. So using genetic information,
coupled with environmental factors, this theory can inform, even
from infancy, a child’s lifetime risks for disease, and give parents—
and then that child later—the tools to mitigate those risks and
keep them well.

So, Dr. Yamamoto, I wanted to ask a few things, if you wouldn’t
mind answering briefly about how ARPA-H could impact just ev-
eryday people in Washington State. Like, in your opinion, would
ARPA-H be a catalyst for expanding CAR-T gene therapy, maybe
to see if it will work in solid tumors?

Dr. YAMAMOTO. Thank you. CAR-T therapy is, in many ways, is
powerful and amazing and important, as it is. This is really the tip
of the sword for being able to do cell engineering. It enables us to
use—develop cell therapies that deliver new therapeutics to the
point of action, to the exact cells that are responsible for the dis-
ease, for example.

And so I think that there is every possibility that, under an
ARPA-like management, that cell therapies could be developed that
will definitely be able to serve people throughout your State, and
throughout the country, and the world, in fact, because they are—
they provide the kind of targeting that allows for early diagnosis,
for highly effective therapy early in the state—in disease. And that
sort of detection and treatment is really what is needed in order
to really counter disease

Ms. ScHRIER. That is great. And——

Dr. YAMAMOTO [continuing]. Early detection and focused, tar-
geted treatment.

Ms. SCHRIER. And speed is of the essence, right? I mean, eight
years to get CAR-T, it is remarkable in one sense, but with the
force that we put into Operation Warp Speed, imagine what we
could do for, say, pediatric solid tumors, brain tumors, and they
just don’t have time.

Also, ——

Dr. YaAmAMOTO. I will just add that, as a matter of fact, there is
a project that UCSF—actually being undertaken right now to be
able to use CAR-T therapies in glioblastoma, a very important and
devastating brain disease.

Ms. ScHRIER. That is phenomenal. Thank you. I wanted to also
ask, in your opinion, as we talk about precision medicine—and I
think of this, as a doctor, and who is enrolled in studies. We had
to work really hard to get a diverse population in vaccine studies.
I was wondering how precision medicine could make a difference,
specifically for how health outcomes for women and people of color.

Dr. YAMAMOTO. It is essential that—so precision medicine, as you
know, really capitalizes on being able to aggregate and integrate
and analyze vast amounts of data about many, many different indi-
viduals, right, to be able to gain the knowledge that will allow us
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to be able to then take a focused approach to a given disease. And
collecting that data then, in a way that is equitable, is very—then
becomes very essential.

Clinical trials in this country have not been carried out in an eq-
uitable fashion, and it is—and it is the reason that we have found,
at the end of the day, disparities that are very damaging. And at
the root of them is the failure to be equitable in collecting the infor-
mation and analyzing it.

Ms. SCHRIER. I only have ten seconds left, so I just want to say,
as a pediatrician, how exciting all of this as I think about my pa-
tients, patients with autism, patients with threatening diseases—
for them we can find cures through something like ARPA-H. So
thank you very much. I yield back.

Ms. EsHOO. Thank you, Dr. Schrier. Now, who is next?

OK, the gentleman from Georgia, the pharmacist on our sub-
committee, you have five—the only one, too, that is right—you
have 5 minutes, Mr. Carter, for questions.

Mr. CARTER. OK, and thank you, Madam Chair, and thank all
of you for being here.

I want to start—and bear with me here, before I get into my
questions—but it seems like we have a bullying problem with this
Administration. I mean, our first witness that was supposed to be
here this morning is not here because he resigned last night be-
cause of supposedly bullying.

Dr. Fauci, another example of bullying, bullying us into having
to take vaccines and having to wear a mask. All examples of bul-
lying.

You look at Dr. Kestner and Dr. Levine bullying Governors into
not using monoclonal antibodies, which have been proven to be ef-
fective, and then limiting the supplies of those.

The Administration bullied Americans into not using Ivermectin,
calling it a horse de-wormer, when actually it has worked for many
people, been effective.

And then you have got U.S. Trade Representative Katherine Tai,
who has tried to bully American pharmaceutical companies into
giving their intellectual property, free of charge, to China.

You know, it just—there is a common theme here, and it is bul-
lying, and it needs to stop with this Administration.

Now that I got that off my chest, Dr. Miller, I want to ask you.
You know, we have got a lot of serious public health challenges in
this country. There is no question about that. And I recognized that
in my 30-plus years of practicing pharmacy. And we need innova-
tion, we need treatment innovation for lymphedema, cancer, hyper-
tension, and all kinds of things. But I am especially concerned
about the prevalence of antimicrobial resistance, and the need for
new medications. ARPA-H proposals suggest an entirely new de-
partment is needed to address the lack of cures and treatments for
these issues.

And, I don’t know, one of our colleagues on this committee, Mor-
gan Griffith, had recommended a book, “The Perfect Predator.” I
don’t know if you have read that or not, but I am right in the mid-
dle of it, and it is a fascinating, true story, a fascinating read. But
I will tell you, NIH gives out billions of dollars every year to dif-
ferent agencies, to different companies. And I get it. I understand
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what their role is, and what they are supposed to be doing here.
But sometimes you have to wonder if we are getting the return on
our taxpayers’ money that we should be. And it looks like there is
a lack of transparency and accountability at the NIH, and it is con-
cerning to a lot of us.

Dr. Miller, what can Congress do, what could we do to reform
and modernize the NIH and its mission for advanced research be-
fore opening an entirely new department, as is being proposed?

Dr. MiLLER. Thank you. I think this brings just a couple core
questions to us about sort of how to run a research enterprise. Like
my colleagues have all said—and I agree with—you want to mini-
mize bureaucracy, right?

So just blowing that bureaucracy away, why is the grant guide
154 pages long? I mean, that is longer than most people’s grants.
Could you imagine writing a grant in response to that?

So I think blowing that away, creating a culture of risk tolerance,
and that culture of tolerating failure and supporting failure as we
think about platforms, as we think about new big ideas, all these
principles that my colleagues are mentioning are principles that we
should try and integrate into the NIH, and we need to change that
culture.

Mr. CARTER. Well, thank you for that. Let me ask you, again—
Admiral Giroir, is he with us?

Dr. GIROIR. Yes, he is.

Mr. CARTER. Yes, thank you. I wanted to ask you, I have men-
tioned my concerns about the prevalence of antimicrobial resist-
ance, the drugs that are currently on the market, and I have cer-
tainly witnessed this in my practice of pharmacy throughout the
years in the overuse of antibiotics, the lack of pharmaceutical com-
panies investing into research and development for new antibiotics.
I believe it is like the early 1980’s, the last that we had, and we
need to address that. We have got to address that in this country,
and I would rather government stay out of it, but at the same time
I don’t know how we are going to afford not to. We have got to
stimulate this in some way.

But looking back on your time at HHS, Admiral, I wonder if you
can fill us in on why BARDA and other Federal agencies aren’t
equipped to address these needs. Is there room for reform at
BARDA and NIH and other research programs in the Federal Gov-
ernment to address these type of gaps?

Dr. GIrOIR. Well, thank you, and it is good to see you again. And,
you know, I am a big pharmacist fan, and I think ARPA-H could
do a lot to support pharmacy and distribution of care.

These are fundamentally different organizations. BARDA has
turned into—and it is fine—a truly advanced development group on
a limited mission set that is for biodefense. So you see investments
being made like taking an underlying technology that might have
been developed by DARPA, and making sure it gets approval for
influenza, or making sure it gets approval for COVID. So it is in
a fundamentally different operating space, and I would say its
processes are highly bureaucratic, and not really that quick, agile
type of program.

On the other end, you have the NIH, which we have discussed
very much, so there is, of course, room for reform across the board.
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But that bridging of the gap that ARPA-H can do—not to displace
the private sector, but to empower the private sector—to decrease
risk for the private sector, to create technologies that a rising tide
will raise all boats, this is all the kinds of things that ARPA-H will
do.

And let me just say, in terms of equity, we talk a lot about cures.
Just as you and I talk so much about distributing healthcare by
using pharmacists, I think the explicit goal of DARPA should be to
get care and prevention in the homes, particularly of the under-
served in the world. That may not be as sexy as curing stage four
cancer, but it is vitally important, and is along the lines of distrib-
uting equitable healthcare and meeting people where they are.

Mr. CARTER. Thank you, Admiral.

And I thank you for your indulgence, Madam Chair, and I yield
back.

Ms. EsHOO. Let me just say we have two votes that are up on
the floor, so we are going to have to go over to vote.

We have two, four—Mr. Crenshaw came in, that is five, plus a
waive-on. Let’s take two more members, and then we will recess.
I think the—our witnesses need a break, as well. And then we will
come back to take the questions of members that have not been
recognized yet.

So at this point I will recognize the gentlewoman from New
Hampshire, Ms. Kuster, for her 5 minutes of questions.

Ms. KUSTER. Thank you, Madam Chair, and I want to thank all
the witnesses for being here today, and for this hearing. I want to
take some time to discuss ARPA-H’s relationship to existing efforts
by the National Institutes of Health.

The NIH has run large, complex programs before, using DARPA-
like approaches to drive highly managed, use-inspired, break-
through research. For example, the NIH Rapid Acceleration of
Diagnostics, RADx, initiative utilized an innovative funnel ap-
proach to rapidly advance promising COVID-19 diagnostic tech-
nologies. Other NIH programs have similar goals to ARPA-H, such
as the National Center for Advancing Translational Sciences and
the Accelerating Medicines Partnership. The ARPA-H program,
then, will need to complement NIH’s existing research portfolio,
rather than duplicate it, as we have heard in this hearing today.

Ms. Krofah, can you explain how you see ARPA-H comple-
menting NCATS and other research programs at NIH, and how can
its structure avoid redundancies to existing programs?

Ms. KrROFAH. Thank you so much for that question. And in fact,
you just referenced some good examples from NIH about use-driven
research that would be applicable in the ARPA-H context.

I referenced in my prior talk that we need to look at RADx, and
the model that was used in RADx, as a potential for what ARPA-
H could mean and be in an NIH context. So I agree with you, that
those particular case studies—learning from NCATS, learning from
AMP, learning from RADx—are absolutely great examples in terms
of NIH has performed these types of activities before, and they
could be successful in the future, again, with those guardrails that
we talked about and the independence that is needed.

Ms. KUSTER. Great. Now, one of the cornerstones of Federal sup-
port of research has been around the use of peer review, which
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plays a critical role in determining project merit and, ultimately,
whether a project is supported.

Dr. Yamamoto, can you speak to how peer review will be lever-
aged at ARPA-H, and how is it different from the process leveraged
by NIH and other Federal agencies?

Dr. YAMAMOTO. Well, if we learn from DARPA, what we know is
that there is not actually peer review there, but it doesn’t mean
there is not review—there is extensive review—and that one of the
powers of an ARPA agency will be that it will gain expertise and
input and advice, not just from peers, those that are actually car-
rying out the kind of work that is being proposed, but from across
the research spectrum, looking—getting experts from different
agencies within the Federal Government, something the NIH
doesn’t do, and being able then to being able to establish a judg-
ment about the kinds of programs they will undertake, and being
transparent about it.

So there will actually be extensive review within the ARPA agen-
cy. This is what we have learned from DARPA, very powerful
mechanisms that work very, very well.

Ms. KUSTER. Do you think it will be more of a collaboration ap-
proach, is that what you are saying?

Dr. YAmAMOTO. Collaborative in the sense that you are bringing
voices in from different groups that are not—voices that are not
tapped in the NIH peer review system. Remember, that it is an im-
portant, I think, distinction to make, that what NIH is trying to
do is knowledge discovery, and that—and that the—really, the best
way to do that, we now know from many decades of experience, is
to give working scientists their own head in—with the problems
that they choose to study, using their—the drive of their curiosity
to understand something, to do that.

And so peer review of just calling on other fellow scientists to
make a judgment about the merits of a given proposal actually
works very well. It is—and as Francis Collins has said, it is—does
tend to be conservative, because peers are the ones that made the
existing paradigms that are going to be defended. They will choose
things that are relatively high feasibility, so higher-risk projects
are not as well celebrated within the NIH. Those are problems.
They are problems that I think can actually be solved by modifying
the peer review system.

But the ARPA system actually depends on being able to cast a
wide net, get out into the communities, and listen to what is need-
ed, and what is available, and what is possible in order to bring
together groups to build the kinds of capabilities that Dr. Ling
talks about.

Ms. KUSTER. Well, I think your testimony has been so helpful
and important for us today to understand that collaboration is
going to be essential, and it is distinct from the other NIH efforts,
and I think that is an important distinction.

Thank you, Madam Chair, I yield back.

Ms. EsH00. We thank you.

Let’s see if we can get two more in. Is that all right with you,
Brett?

OK.
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The Chair is pleased to recognize the gentleman from Texas, Mr.
Crenshaw, for your 5 minutes of questions.

Mr. CRENSHAW. Thank you, Madam Chair, and thank you to the
ranking member. Thank you to the witnesses for being here for
this really important subject. It is fascinating to all of us and I
think there is certainly broad agreement that we need to do more
to help biomedical innovation and healthcare innovation. There is
a lot we can do.

I do have concerns about the ARPA-H proposition, that it may
be duplicative, and that it doesn’t address some of the problems
with innovation, the core problems with CMS, with the FDA. You
know, I wonder if that valley of death is really lack of funding or
problems with the FDA and CMS not agreeing to pay for a par-
ticular project or treatment.

For Dr. Miller, if ARPA-H will cover investment when the pri-
vate sector fails, we have to ask the question: Why is private sector
not investing in a particular product?

OK, so why wouldn’t they want to invest in a particular project?

Dr. MILLER. Thank you, Representative Crenshaw. I get pro-
posals from biotech companies and device manufacturers probably
every week, and I read them, and usually my answer is no, this
isn’t going to go anywhere. And it is not necessarily because it is
not a good scientific idea, but because, one, there is usually not a
payment policy framework for it.

I mentioned the Medicaid Drug Rebate program earlier. That is
a common barrier for these sort of curative dream-type therapies
that we would like to see that can cure rare diseases.

I think other things are, like at the FDA, we don’t have a path-
way for software-driven medical devices. And so you are not going
to develop that product, because there is no path to market. If we
want to turn into the Borg—which, you know would be great, I
could run faster, I wouldn’t have to worry about getting a knee re-
placement eventually, and other things—those products aren’t
there, and no one is going to create them, because you invest hun-
dreds of millions of dollars, years of time, untold thousands of
human hours of labor, and then you don’t get FDA clearance be-
cause the FDA says, “Oh, am I going to evaluate this as AI? Am
I going to evaluate this as machine learning? Am I going to evalu-
ate this as software as a medical device? Am I going to evaluate
this as a traditional medical device? And should it go through all
four offices before it gets cleared?”

So I think a lot of these are regulatory barriers, and we have to
address them.

Mr. CRENSHAW. And maybe I will move the question to Dr. Ling.

You know, is there anything in these proposals that would
change that?

I mean, what assurances could ARPA-H give to therapeutic de-
Velor;)ers that their product might be greenlit by regulatory agen-
cies?

Dr. LiNg. Well, that is a wonderful question, Congressman.
Thank you for it.

Part of it, again, comes from—is that there needs to be innova-
tion at all levels. CMS needs to innovate. FDA needs to innovate.
CDC needs to innovate. NITH needs to innovate.
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Mr. CRENSHAW. OK.

Dr. LiNG. Within these different groups. to keep up with the 21st
century—because that is where we are right now, facing 21st cen-
tury problems—in fact, you are correct, across the enterprise this
needs to be done, but this is where ARPA-H could be very helpful.

Mr. CRENSHAW. I—and I agree. Like, I think there is places for
that. But it does seem like the—you know, we might be putting the
horse before the cart here, or the cart before the horse. The horse
does go before the cart.

[Laughter.]

Mr. CRENSHAW. Anyway, you know what I mean.

Maybe—and help us paint a picture, Dr. Ling, of, if ARPA-H was
created right now, in your perfect vision, do you have any examples
of some projects that it could immediately undertake?

I mean, who out there, what startup out there right now, is just
waiting for investment, but just can’t get any?

Dr. LING. Thank you, Congressman. One project I think that
would be very helpful, to be illustrative, is what I came back to be-
fore, is imaging.

So right now—in the 1920’s, we came with X-ray, great. In the
1960’s we came up with CT scan, great. In the 1980’s we came out
with MRI, super duper. What has happened since then? Nothing.

So an ARPA-H project would be get me an imaging platform that
would have performance metrics at least an order of magnitude
better than MRI. Boom. Make it so that it has to operate at room
temperature. That drives cost down. Make it so that it is not using
ionizing radiation, much as X-ray and CT do, so it doesn’t hurt pa-
tients. What technologies can bring to bear that you can do this
right now?

And I am a geek, all right? So, for example, quantum orbital res-
onance spectroscopy could be an example. What you want—and
there are small groups doing it right now, they can’t get the money
to do it. Siemens doesn’t want to do it. Why? Because they sell
MRIs. Why in heaven’s name would they do that? So it is a white
space. It is a technological solution.

Now, what would be the benefit of doing such a thing, you would
ask, Congressman. Well, if you had an order of magnitude better
performance, you could actually diagnose cancer earlier. And I
don’t mean just a cancer. I mean, all cancers. Then you now have
the opportunity of treating cancers when in stage one and stage
two. We may not have to invent new drugs. We may actually im-
prove health because we are able to—that is an example of build-
ing a capability.

Now, you talked about the regulatory on that. You need to drag
the FDA in, right then and there, as we start, and say, “Look, this
is coming. You need to come up with ways to regulate this. That
is your job.” But they—but you can’t bring it to them 4 years later,
after it is done, and say, “Now you have got to do it.” You have
got to bring them in on day one. That is the point I am trying to
make, is that that end-to-end solution—and ARPA-H would call
that—as much as Dr. Yamamoto said, you have got to bring these
groups together now, early.

You have got to bring the patients in, because they are not going
to want to lie down in this thing if they don’t understand what the
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heck it is. So you have got to bring them in early, early, early. You
have got to bring them in at the very outset, Congressman. That
is, in fact, how DARPA does it. It doesn’t tell the Marines you are
going to have this new thingamajig. They bring them in right away
and say, “Look, we are going to develop this thingamajig. You need
to go—how to figure out how to make it, and then—and put it in
to your combat system and your tactics.”

So you don’t do—you have got to do it from the beginning, Con-
gressman. That is the how you do it.

Mr. CRENSHAW. I appreciate your answer, and I have gone well
over.

Thank you, Madam Chairwoman. I yield back.

Ms. EsHOO. The gentleman yields back. I am going to call on one
more member, because she can’t return when we resume the hear-
ing—is the gentlewoman from Illinois, Ms. Kelly, and then we will
break for the two votes.

And what time should we say we will be back, Mr. Brett?

VOICE. Mr. Brett?

Mr. GUTHRIE. Twenty minutes after the first vote—after the last
vote.

Mg EsHoo. OK, but how long is that? Just to give the witnesses
an idea.

Well, why don’t we—well, let’s see what time we walk out, and
then we will better estimate the time.

So the gentlewoman from Illinois, you have 5 minutes——

Ms. KELLY. Thank you so much, Madam Chair and Ranking
Member Guthrie, for holding this hearing on ARPA-H.

It is well-established that our country faces large gaps in access
to care, and that the color of your skin can determine the quality
of your care and your health outcomes. Despite these inequities,
Black and Latinx scientists who are well aware of the role these
inequities play in their communities continue to be funded at low
rates.

According to the NIH, in 2020 only two percent of funded NIH
research project grant applications have Black or African American
lead scientists, and five percent had Hispanic or Latinx-led sci-
entists.

Ms. Krofah, how can ARPA-H prevent repeating the mistakes of
the past, and fund a diverse pool of researchers working across bio-
medical and community-based settings?

Ms. KrROFAH. Well, thank you so much for your question. It is a
problem. It is exactly a problem, just as you have stated. And what
we need to do is to make sure that we don’t repeat the mistakes
of the past, which is a nice to have, but not a must have.

What we typically say is, “Write a community action plan, and
send us your ideas of how you are going to do outreach,” but there
is no accountability in the end.

I think we have the opportunity to take all of the learnings that
we have gone through to really put that into place with ARPA-H.
We should have targets. We should say, “What are the diseases
that are affecting the most number of people that are bearing the
highest burden of disease, and how do we innovate there?”

We also need to make sure that we are hiring the right program
managers from these diverse perspectives, and we need to set some
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targets, and we need to have a patient advisory council that is di-
verse. I think those are issues that we just should not shortchange.

We should not broaden into language that is not specific enough
that we do nothing about. So I completely agree with you. I think
we can write that in to make sure it happens.

Ms. KELLY. So would you consider those to be metrics that would
be used to determine if ARPA-H is funding a diverse pool of sci-
entists, or are there other things you would suggest?

Ms. KroFAH. I do think that we need to make sure that we have
metrics. Again, we do want to make sure that ARPA-H has the
flexibility to pursue the science and the innovation, wherever that
lies—of course, understanding that there is a public health need at
the end of the day.

Outlining a strategic plan that includes metrics and it is trans-
parent—what diseases, and why, for whom, to what benefit, and
who are we bringing along—during those research studies needs to
be clearly outlined.

And that also needs to occur in partnership with FDA, because
a regulatory approval process happens there.

Ms. KELLY. As you know, some of the most successful and inno-
vative interventions to improve health come from within impacted
communities. For example, community health centers, hyperlocal
healthcare hubs serving marginalized patients are often the epi-
center of new ideas and cutting-edge innovation, from community-
based emergency departments to trauma-informed behavioral
healthcare.

How do you envision ARPA-H partnering with local communities
to buildupon the wealth of community-based knowledge that really
already exists?

Ms. KrROFAH. I think the program managers need to go out, and
not rely on the communities to come in. We have these models. We
use mobile clinics to go out into the communities. We need to do
listening sessions. We need to take the managers and those mes-
sages out, wherever they are.

We can leverage platforms that were used to communicate
around COVID-19 vaccination, turn those infrastructure into op-
portunities to listen to the communities.

But if we are going to stay in ivory towers with program man-
agers who are all located centrally, and expecting those diverse
communities to come to them, that just will not happen. So I do
agree with you——

Ms. KELLY. Yes

Ms. KROFAH [continuing]. And I do think those messages need to
be taken out on the road, and to have those listening sessions with
broad and diverse communities.

Dr. GIROIR. Ma’am, if you will, at DARPA my program managers
in my office needed to be in the office two afternoons per month.
I want to reinforce how important it is to get out into the commu-
nities. They are not going to be cooped up, they are not going to
be in an ivory tower. They can’t be behind walls. They have to go
interact.

And the second point—and this is so important—is if you have
an NIH system that ranks proposals 1 to 100, and only the top five
get picked, you are going to lose all the diversity, because they are
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not in the mainstream. They don’t have the grantsmanship offices
that Harvard or Yale or Hopkins do.

The whole goal of DARPA in the review process is maybe to take
number one and three, but to pick that diverse approach, number
25 that is not from, you know, Harvard. And I am just using that
stereotypically, but it might be from a community health center, or
it might be from an HBCU. They would never make it to a tradi-
tional 1-to-end review process, but having that—diversity is a
means to success. It is a goal in and of itself, but more than any-
thing it is a means to success, particularly in the health realm.

Ms. KeLLy. Well, thank you both so much. Thank you for your
patience. Thank you for being witnesses, and I yield back.

Thank you, Madam Chair.

Ms. EsHO0. You are most welcome. I am glad we could accommo-
date you.

Ms. KeELLY. Thank you.

Ms. EsHoo0. All right. I think that—well, we are going to go over
to vote. We will recess, and we are going to try to be back here by
2:20. All right?

And then, I don’t know, I know I have two members from our
side of the aisle, and a third that wishes to waive on. But we will
make that determination when we come back.

Mr. GUTHRIE. Somebody can——

Ms. EsHoo. OK. Well, I am not—no one is going to be penalized
if they come back.

Mr. GUTHRIE. I know——

Ms. EsH0O. They should be heard.

OK, the committee will recess until

[Recess.]

g/IS. EsH00. The Subcommittee on Health will now come back to
order.

The Chair is pleased to recognize the gentlewoman from Cali-
fornia, Ms. Barragan, for your 5 minutes of questions.

Ms. BARRAGAN. Thank you, Madam Chairwoman, for hosting this
important hearing today. This bold proposal to create a new agency
exclusively tasked to drive medical breakthroughs is so important
because, among the 9,000 or so known human diseases, there are
FDA-approved treatments for only about 500 of them.

To date, more than 146 drugs have been tested for Alzheimer’s
disease and rejected. While the first new drug for Alzheimer’s in
nearly 20 years was approved—recently approved by FDA, there is
still a long way to go to truly treat and prevent the progression of
Alzheimer’s disease. ARPA-H has the opportunity to play a critical
role in revolutionizing how we prevent, treat, and cure a range of
diseases with unmet medical needs, like Alzheimer’s, which affects
millions of families across the country, including my own.

My first question is for you, Dr. Yamamoto. I am interested in
how ARPA-H could help accelerate the discovery of Alzheimer’s bio-
markers as a means of tracking responses to potential Alzheimer’s
therapies and exploring the use of digital technologies for diag-
nosis, assessment, and disease monitoring, among other important
research initiatives. Can you discuss how Congress can ensure
there is transparency around ARPA activities, including data shar-
ing and the open resources development of data and information?
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Dr. YaAmMaMoTO. Thank you for that question, and let me start by
saying that my dad died of Alzheimer’s, so I know something about
that from—at a very, very personal level.

Everyone knows that early diagnosis is probably the clearest
route to being able to cure diseases, and neurological diseases are
kind of the king of the failure to be able to diagnose early. My dad
died when he was 84. In retrospect, I can think back to not quite
a decade before that, but a number of—let’s say, eight years before,
when I could then, in retrospect, begin to think, oh yes, there was
something going on, my dad. But we didn’t know that.

But, in fact, right, there are things that are going on in the brain
when the baby is born, or maybe before, right? We just don’t know
what they are. So the impact of being able to diagnose neurological
disease early could go back to decades, seven decades. And think
of the impact that we could have in being able to cure or prevent
those diseases, if we knew what those early markers were. I think
that ARPA has the capability—can develop the capabilities to be
able to achieve such early diagnoses.

As we said before, when—what precision medicine does is collect
enormous amounts of data about lots of people and experimental
organisms, to be frank, that allow us to be begin to pool that infor-
mation, and begin to perceive biomarkers, indications of what the
diseases are. So I can easily see an ARPA undertaking a project
where at least the access to information to be able to establish
those early markers is there to say that they have—a project man-
ager could walk in and say, “I think the goal is that we want to
diagnose Alzheimer’s 15 years earlier than we can right now.”

Ms. BARRAGAN. Thank you, Dr.——

Dr. Yamamoro. I think we are beginning to pull together the
data to be able to do that.

Ms. BARRAGAN. Thank you.

Dr. Ling, part of the proposed mission of ARPA-H is to make piv-
otal investments in breakthrough technologies and broadly applica-
ble platforms, capabilities, resources, and solutions that have the
potentially—potential to transform important areas of medicine
and health. This is a broad mission.

But what do you see as some of the greatest unmet needs facing
human health, and how could ARPA-H help solve some of these
unmet needs?

Dr. LING. Thank you, Congresswoman. I think that Dr.
Yamamoto hit it right on the head.

One of the really ripe areas where a good period of investment
could really make a big difference is the early diagnostics. And it
is just not finding the widget that is going to identify the blood
marker. It is also the analytical techniques that Dr. Yamamoto
speaks of.

What does that mean? It means bringing in mathematicians and
statisticians and physicists, potentially, into this discussion. It
can’t just be biologists and physicians. That is what an ARPA-H
does. It brings in the people who are not commonly in the eco-
system into the ecosystem, bringing the chemists, bringing the en-
tomologists, bringing the marine biologists, bringing—honestly no
joke—the meteorologist, who looks at data at a large ecosystem-
level, with the techniques that they do, to do something straight-
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forward as weather. Apply those to the data sets that we are talk-
ing about right now.

You don’t have to rediscover the wheel; you have to readapt the
wheel. That is what an ARPA-H could do. It could bring in and cre-
ate a new ecosystem, Congresswoman.

Ms. BARRAGAN. Well, thank you all for your responses. I didn’t
get to any of my other questions, but hopefully I will submit them.

Thank you, Madam Chairwoman, I yield back.

Ms. EsHOO. The gentlewoman yields back and now the Chair is
pleased to recognize the gentlewoman from Delaware, Ms. Blunt
Rochester, for your 5 minutes of questions.

Ms. BLUNT ROCHESTER. Thank you so much, Madam Chair-
woman, and thank you to the witnesses for sharing your testimony
today. I am pleased that we are discussing the Advanced Research
Projects Agency for

VOICE. Are you ready——

Ms. BLUNT ROCHESTER [continuing]. ARPA-H, which will accel-
erate the development of lifesaving treatments and cures in this
country.

Last week the House passed the America COMPETES Act, a
comprehensive package of—to bolster America’s global economic
competitiveness. And today we turn our attention to ensuring that
the U.S. remains the leader in global biomedical innovation.

I am particularly interested in understanding how the interests
of the American people can be protected, and how preventions and
cures derived from the work of ARPA-H will be distributed equi-
tably and ethically.

One of the goals of ARPA-H is to create platform technologies
upon which others can build and innovate. Admiral Giroir, based
on your previous experience with BARDA, how can the U.S. Gov-
ernment ensure that contractual agreements for the technology
transfer and commercialization of products that use research spon-
sored by ARPA-H reflect the contributions of the American Govern-
ment and the American people?

Dr. GIROIR. Yes, thank you for that question, and it is good to
work with you again.

No. 1, the agency needs the flexible contracting authority to put
that in. One cookie cutter does not fit. And as we heard, again,
other transactions, cooperative agreements, all of those things.

No. 2, I would like to switch the paradigm a little bit. Instead
of making sure that the next thing is distributed equitably, we
ought—the next thing ought to be focused on equitable distribution
as its primary goal, right?

So just as an early diagnostic could be, I could see a program
that says we want to assure in the next five years that all the un-
derserved communities have a projected life expectancy equivalent
to those who are White and affluent. Now that is a big goal, but
that is a DARPA hard goal. That is going to be prevention, pre-
Kenting kidney disease, preventing hypertension, getting in the

ome.

So I think you have to design it from the start, not just do it as
an afterthought.

Ms. BLUNT ROCHESTER. I love that, and it gets to the disparities
issues that we have been talking about for years.
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What guardrails could be put in place so that technology devel-
oped within the U.S. Government research funding is not exported
for manufacturing overseas?

Dr. GIROIR. You know, that is not going to be necessarily the pur-
view of ARPA, but I think it is very important.

Now, we talk about ARPA-H, you know, that the things that are
going to be developed are going to benefit the world, just like the
vaccines for COVID. America is, literally, saving the world. But we
want to do our best to keep that technology here, so it supports
jobs here, it supports the infrastructure here, that we don’t get it
copied by foreign—you know, overseas, that we don’t get hacked,
and all that gets done away. Again, these are all vital things.

And again, as Geoff said earlier, DARPA has been managing
this. You know, things that are developed now won’t necessarily be
public for 30 years. The technology needs to be protected. I think
we have the model. I think we have to employ the model and adapt
the model, but I think your concerns are incredibly right on target,
ma’am.

Ms. BLUNT ROCHESTER. Thank you. Thank you so much. And I
am going to ask this question of the panel, and I will call you, and
if I don’t get to you, if you could submit it in writing, that would
be great.

And how will we know if ARPA-H is successful, given the lag
time between product development and commercialization?

And if we could, start with Dr. Yamamoto.

Dr. YaAmamoTo. So I think that we want to be able to look at the
nature of the projects that are undertaken, and think about the
scope, the breadth of application that—if the capability is devel-
oped. So we want things that don’t focus on one disease, but things
that will be effective for big clusters of them. I think that would
be one measure that we could begin to apply to examining and
evaluating the projects that ARPA-H comes forward with.

Ms. BLUNT ROCHESTER. Great, thank you.

And Ms. Krofah?

Ms. KrOFAH. Yes, I would say understanding the impact on
health outcomes through an ARPA-H program or intervention.
Have we actually seen a difference in a disease or classes of disease
states and, in particular to what Admiral Giroir just mentioned, eq-
uitably, across different populations who suffer disproportionately?

Ms. BLUNT ROCHESTER. Great, thank you.

And Dr. Ling?

[Pause.]

Ms. BLUNT ROCHESTER. Microphone.

Dr. LiNG. I think that there are metrics that we can use that are
in existence. How many patents is one of them. The second is how
many have transitioned into commercial practice. That is No. 2.
No. 3 is how many have transitioned into clinical use and adopted
by patients.

These are all metrics that have existed. DARPA, for example,
has metrics looking at the dollars that are invested, and the return
on investment in terms of commerce-produced, and it is a 10-to—
1 ratio if you don’t include the internet. If you include the internet,
then it becomes, you know, astronomical.
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So there are metrics that we can use that at all different levels
that can actually be brought to bear to look at metrics of success—
and failure, I might add.

Ms. BLUNT ROCHESTER. Yes, my time has expired. But Dr. Mil-
ler?

Dr. MILLER. Yes, I think we have to look at measures that are
clinically relevant. So did we change how people practice medicine?
Did we change how consumers access healthcare?

And then I think we also need to measure if that is distributed
fairly and equitably because, frequently, it is not.

Ms. BLUNT ROCHESTER. Great, thank you so much.

Dr.—or Admiral Giroir, we will get back to you later.

And again, thank you so much, Madam Chairwoman, for this im-
portant hearing. I yield back.

Ms. EsH00. Well, thank for your patience and for participating.

Let’s see who—oh, we have

The Chair is pleased to recognize the gentlewoman from Massa-
chusetts, Mrs. Trahan, for 5 minutes.

Mrs. TRAHAN. Well, thank you, Madam Chairwoman, and thank
you to the witnesses here today. I am pleased that this sub-
committee is holding important discussions on the establishment of
ARPA-H.

Developing multiple vaccines within one year to effectively pre-
vent serious illness and death from COVID-19 was unprecedented,
and this outcome was made possible by significant Federal invest-
ment and collaboration with the private sector. Seeing what we ac-
complished in such a short time to save lives from COVID-19, it
only makes sense for the numerous research projects out there to
receive that same level of investment and urgency.

Those increased levels of investment and urgency is critical for
people like my dad, who has been living with MS for 25 years, and
who will benefit from the next innovation or lifesaving cure. How-
ever, barriers and gaps exist within the public and private bio-
medical research ecosystem, which can lead to the stalling or fail-
ure of innovative projects.

So to address this research gap, the Biden Administration has
proposed the establishment of ARPA-H, and I am a big fan of the
DARPA model, which ARPA-H will follow, including the
groundbreaking discoveries we all know so well: internet, GPS—we
could go on and on. So I am excited to witness the groundbreaking
discoveries that will come out of ARPA-H.

Dr. Ling, how can we ensure the appropriate resources will be
allocated toward high-potential projects?

Dr. LING. Again, it begins with the program managers and the
construct of the agency itself. If we are following the DARPA
model, which I totally advocate, completely and totally, what it is
is that program managers develop the program that they think is
appropriate.

Let’s say, using Dr. Yamamoto’s case, it is for a new analytical
approach that could be applied broadly across a number of different
diseases. That program manager will then construct the program.
What are going to be the milestones? What, in fact, are going to
be the performers staff? And then they ask for the money.




116

So the money isn’t allocated initially. One program maybe gets
$10 million. Another program might get $50 million, and another
program might get $100 million. It is dependent upon resourcing
properly the program, and what the program hopes to achieve. As
I said to you before, the most critical element is proper use of the
dollars. And that is—it is the how. I always said it before, it is
the—how the dollars are spent.

And so what you want to do is be sure to adequately resource
the performers to achieve the goals of the program, as they are out-
lined from the get-go. The one thing you don’t want to give them
is time. Time is the one resource that we are not going to want to
give to the performers. We will give them money, we will give them
people, we will give them equipment, but not time.

Mrs. TRAHAN. I appreciate that.

Ms. Krofah, I am wondering if you could just expound a little bit
on how we can ensure that, you know, profit will not be the main
driver for the development of a device, a treatment, or a tech-
nology, or a cure under ARPA-H.

Ms. KrROFAH. Yes, thank you for that question. You know, what
is the most important, as we think about these sets of challenges,
is to go back to that patient perspective. Where are we seeing high
burdens of disease? What are the issues that are affecting that
high burden of disease? What is the role of technology? What is the
role of analytics? What is the role of diagnostics? How do we ad-
dress those sets of issues?

And then work backward from there to really address the science
and the innovation question. Once we do that, that should yield the
results that we are looking for. And that is why we make sure that
we translate that science into what can be accessible for those pa-
tients at the end of the day.

It is not about the money, it is not about the profit motives at
the end, because that is the issue why we are not seeing particular
types of innovation targeted to patients who are suffering on the
ground from diseases that we all know very well that we have not
made a difference in decades and decades.

Mrs. TRAHAN. Great. And then, you know, my colleague from
Delaware asked about metrics, and I think that is on all of our
minds. How do we know if we are going to be successful?

I guess, once established, how long do you expect it to take to
measure the success of the new agency through some of the metrics
that were mentioned?

And I know that the clock is ticking down, so, Ms. Krofah, I will
start with you.

Ms. KrOFAH. I think metrics should start from day one. How
quickly does the agency get up and running?

And then we should go and talk about how quickly do the pro-
gram managers get established, and how quickly do those projects
get funded and get started?

And then, of course, what kinds of science yields the outcomes
over time? This could be a year, it could be 5, it could be ten years,
but the metrics need to start on day one.

Mrs. TRAHAN. Great. Well, I appreciate you all being here. I look
forward to working closely with the Administration and the impor-
tant stakeholders as the ARPA-H proposal comes into fruition.
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Thank you so much, I yield back.

Ms. EsHOO. Thank you. It is always enlightening to hear the
questions that you pose.

Is Mrs. Fletcher with us? Is she poised to question?

Mrs. FLETCHER. Yes, Chairwoman Eshoo.

Ms. EsHOO. Oh, there you are.

Mrs. FLETCHER. Yes.

Ms. EsHoo. OK, I am pleased to recognize you, the gentlewoman
from Texas, Congresswoman Fletcher, 5 minutes.

Mrs. FLETCHER. Thank you so much, Chairwoman Eshoo. Thank
you for allowing me this time to participate in this hearing, and
thank you for holding this hearing on the proposed creation of
ARPA-H. I want to thank all of our witnesses for being here today,
as well. This has been a really interesting and informative hearing.

And I know I have said before on this committee one of the rea-
sons I was so excited to become a member of this subcommittee
was because of its jurisdiction over medical research, and that is
because of the community that I represent in Houston, Texas. I—
my district lies just west of the Texas Medical Center, which is the
largest medical center in the country. It employs more than
300,000 people, many of whom live in my district, including some
of the researchers that have done this incredible research we have
been talking about today.

I know Dr. Schrier was talking a little bit about CAR-T therapies
earlier, and, of course, Dr. Jim Ellison, who won the Nobel Prize
for his cancer research on this very issue lives in my district, and
was my guest at the State of the Union two years ago. So I am just
so proud to represent these incredibly creative, innovative, thought-
ful, and really pioneering researchers in my district.

So I am very supportive of the ARPA-H proposal that is before
us today. I am glad to have co-sponsored both Chairwoman Eshoo’s
bill, the ARPA-H Act, and Congresswoman DeGette’s bill, the
Cures 2.0 Act.

And as we have discussed throughout the hearing, the agency is
modeled on DARPA, which has led to key innovations like GPS and
the internet, things that we now couldn’t imagine living without.
And it could be that ARPA-H leads us to that next medical break-
through that will revolutionize healthcare as we know it.

But there are key differences between DARPA and ARPA-H, and
one of them that is really notable is that DARPA has, one, major
customers that helps set its priorities, right? The Department of
Defense. Whereas, when it comes to the biomedical ecosystem,
there are various players, ranging from scientists to pharma-
ceutical companies to patients that are setting the agenda. And all
these players have a crucial role in developing biomedical solutions
that improve the lives of patients every day.

So I am interested in talking more about and learning about
your thoughts on the role that ARPA-H will play within this larger
system, and I want to direct my first question first to Ms. Krofah.

You discuss how ARPA-H must be engaged with other agencies.
We have talked about that throughout the hearing, engaging with
CMS and FDA. And you know, these things are critical to advanc-
ing solutions for patients. How do you envision ARPA-H working
in a collaborative manner with these other agencies?
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Ms. KrROFAH. Thank you so much for the question. I mentioned
in my written testimony and earlier this morning that I believe it
is critically important that we have an advisory council and en-
gagement with patients, engagement with industry, engagement
with non-profits, engagement with academia to listen.

And of course, we need to listen throughout the country. We
don’t need to sit in the ivory tower, as I mentioned earlier before.
I think that would be critically important to understand the kinds
of issues that are motivating people to ask questions: What is hold-
ing back science for me, and why? And to bring forward their solu-
tions to inform the program managers as they outline the proposals
that they put forward to the ARPA-H director.

Mrs. FLETCHER. Terrific, thank you. You also mentioned in your
testimony that the private sector will be an important partner for
ARPA-H. Can you discuss—and I know we have touched on it
throughout the day, but with the kind of minute-and-a-half I have
left, there varying opinions here, and we have heard some of our
colleagues on the other side of the aisle really want to defer more
to the private sector. But can you discuss why it is so important
for the private sector and other stakeholders to help work together
to ensure that the project that ARPA-H supports ultimately lead to
improvements in health for patients?

Ms. KrROFAH. Yes, absolutely. The biomedical innovation is an
ecosystem. It is not one actor. And each part of the ecosystem mat-
ters to all the other parts.

So when we talk about the totality that end-to-end solution set,
as was outlined by some colleagues, we need R&D upstream to be
connected downstream to where manufacturing occurs and, impor-
tantly, where those products end up going to patients. And that is
really the role of the private sector. That last mile is an area where
the private sector has significantly innovated the manufacturing
capacity that we see.

Even when we got the COVID-19 vaccines over the finish line,
we needed vast manufacturing capacity and capabilities in order
for those vaccines to reach patients. And then the delivery points,
right, the retail sites, the mobile clinics, outreach to the community
settings. These are all the roles that we need to engage the private
sector.

But also, importantly, they need to bring their expertise to bear.
Many of these companies are also investing in different types of
technologies. They can identify where the gaps are. Data analytics
is a big gap. Our data ecosystem is quite siloed. We do not talk
well to each other. If you are in one hospital setting, your data is
not carried over to another hospital setting. If you are in one phar-
macy, your data is not carried over to the other pharmacy.

How do we break down these barriers in data silos? The private
sector can come forward and say, “We may not be able to solve it
as one company,” but we can put forward a project like ARPA-H,
where it can break down those issues and those barriers.

Mrs. FLETCHER. That is terrific. Well, thank you so much. I see
I have gone over my time, so I just want to thank you for that ex-
planation, and really reminding us all about the ecosystem, and
how we can accomplish so much when everyone works together.
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So Chairwoman Eshoo, thank you so much for bringing us to-
gether for this hearing, and I yield back.

Ms. EsHoo. I thank the gentlewoman, and you should know that
this big screen carries your beautiful face and voice. It is exciting,
you know? We really get—with the screen you get a real close-up.

[Laughter.]

Ms. EsHOO. I am glad it is not of me, but it is wonderful to see
colleagues on the big screen.

Now we welcome—we are grateful to Congresswoman Diana
DeGette. She is not a member of our subcommittee, but she is
waiving on, an important member of the Full Energy and Com-
merce Committee and one of the authors of Cures 1.0, now with
2.0.

And I want to reState my intent that ARPA-H and Cures 2.0,
they are complementary, and the Chair will seek to move them to-
gether so that we could advance the legislation not only through
the full committee, but the full House of Representatives, as it is
so important that we do.

And with that, welcome, Diana, and you have 5 minutes.

Ms. DEGETTE. Thank you so much——

1 Ms. EsHOO. And if you go over a little, it is OK, we are just about
one.

[Laughter.]

Ms. DEGETTE. OK, thank you. Thank you so much——

Ms. EsHO0. You have waited all day.

Ms. DEGETTE. I will just be happy to bat clean-up. Thank you
so much, Madam Chair. Thanks for letting me waive on, although
I do consider myself to be sort of an adjunct member of this sub-
committee, anyway. And I want to thank you for your commitment
to working with me and Congressman Upton on both this impor-
tant initiative, ARPA-H, and also Cures 2.0, which really, really
have synchronicity and need to go together.

When Fred and I first teamed up in 2015 to draft the 21st Cen-
tury Cures bill, we couldn’t have imagined the incredible success
it would have for this country. And because of that Act, we have
a better understanding of the human brain. We have made huge
strides in regenerative medicine. We have increased funding for
Alzheimer’s research and cancer research. Congresswoman Trahan
talked about Operation Warp Speed. Many people don’t think we
would have been able to get the vaccine that we did without the
pathways that we had in 21st Century Cures. And, as Fred likes
to say, it passed out of this committee 57 to 0. And of course,
through the House and Senate.

And so I want to talk both about ARPA-H and Cures 2.0 today
to hear how they can work together to have even more stunning
advances in U.S. biomedical research. I would like to start with
you, Ms. Krofah.

What are pathways and programs that were included in 21st
Century Cures—or why are they, like the Moonshot and the Break-
through Devices program, critical to the continued success of tech-
nological innovation?

Ms. KrROFAH. Well, thank you so much, Congresswoman DeGette,
and I very much applaud the efforts for Cures 2.0, and certainly
your commitment to 21st Century Cures 1.0 that passed a number
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of years ago that has had a tremendous impact on the biomedical
innovation ecosystem.

You know, I will start by saying the role that patients have in
providing their data toward medical research, contributing their
data into the ecosystem, was supported through 21st Century
Cures, and continues to be continue on the landscape. At the same
time, seeking opportunity for breakthrough therapies and break-
through designations has allowed us to see many new therapies
reach the market to treat conditions like cancer, and many dif-
ferent types of cancer we would not have seen, otherwise.

And as we think about ARPA-H and the potential to merge the
proposals that are in Cures 2.0, with an ARPA-H model, what it
reminds me of is that close collaboration that is needed between
ARPA-H and FDA, similar to what is in Cures 2.0, in terms of en-
couraging communication between FDA and—being able to bring
that regulatory science up front at the time of determining the pro-
gram or project is and creating that regulatory throughout that
process will create clarity through the breakthrough process, will
enable us, ultimately, to get the product create ARPA-H into prod-
ucts that are approved by FDA and, ultimately, to patients.

Ms. DEGETTE. Great. So what you are really saying is you see
Cures 2.0 and ARPA-H as complementary, not substitutes for each
other. Is that correct?

Ms. KrROFAH. That is absolutely correct.

Ms. DEGETTE. And I—Dr. Yamamoto, I see you nodding your
head yes. Do you agree?

Dr. YAMAMOTO. Absolutely, I agree. And I think the other—the
thing I would add to what you just heard is that I think that—I
said earlier that there is nothing in the Federal Government that
incentivizes agencies with different focused missions to really co-
operate and work together. And in many ways, Cures 2.0—and
Cures 1.0, but also Cures 2.0—begins to do that. It doesn’t——

Ms. DEGETTE. Thank you.

Dr. YAMAMOTO. It doesn’t create the natural drive for collabora-
tion that ARPA-H does, because that is what the—the only—the
program managers know that the only way they are going to get
there is to bring together different groups.

Ms. DEGETTE. Right.

Dr. YAMAMOTO. But——

Ms. DEGETTE. And Dr. Ling, I saw—I also saw you nodding your
head. Do you agree with that?

Dr. LING. I fully agree with that. The ultimate goal here is to im-
prove healthcare for everybody in this country, for every American
citizen. And to do that you have to attack the entire problem in
toto. ARPA-H is just a small piece. Cures 1.0, Cures 2.0, in fact,
actually embrace much more of the health reform, the policy issues,
working with FDA, and a number of other things that are abso-
lutely essential to realizing this ultimate goal that we have.

Ms. DEGETTE. And Admiral Giroir, I can’t see you, but I am hop-
ing you were nodding your head, too. What is your view on that?

Dr. GIROIR. I actually could not agree more with you. These are
not only complementary, but synergistic. They can’t live without
each other.
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And I will just make one comment, as I do believe a significant
minority of program managers at ARPA-H come from FDA or NIH,
because they will have been frustrated at things they couldn’t get
done within their own agency, will come to ARPA to get it done,
and then return richer and the country better for it.

Ms. DEGETTE. Great, thank you. Well, thank you to all of you for
your leadership. I appreciate it.

Madam Chair, I just would like to take a moment of personal
privilege on something else. One of our colleagues was attacking
Dr. Fauci earlier, and calling him names.

And I want to say that, for Dr. Fauci, for all of our research sci-
entists and our public servants who have worked hard to get us
through this pandemic, including all of you, I want to say I appre-
ciate what you are doing. I appreciate the advice and the science
that you are relying on. And I want to apologize on behalf of the
U.S. Congress that many of you have had to get security details be-
cause you have been under the threat of violence and worse. So
thank you. Thank you to all of our advisors and scientists for get-
ting through this. We will continue to do that.

And I yield back.

Ms. EsHOO. The gentlewoman yields back. I thank her for her—
for not only her questions, but for—to recognize the extraordinary
service of people: Dr. Fauci, so many others.

You know, I often think that those that are in the public sector,
like he is, like so many are, they could be making millions of dol-
lars a year in the private sector. Millions, tens of millions a year,
a year. He devoted an entire lifetime to serve the American people.
And you know, whether we agree with each other or not, to—that
honorable servants of the people are attacked, that really has no
place. That is not America. That just isn’t America. So thank you
for raising that.

I want to thank all the witnesses. I love hearings. I have to
admit that. So if I sit here for 7 hours, the only regret is that my—
or ranking member that I am dragging along with me, although he
is a very, very attentive member—you have, I think, filled this
room, whether you were—are with us virtually or in person, with
very, very rich testimony, and very direct answers to our direct
questions.

And so you have enlarged the issue that is before us. And your
expertise, I think, whomever is listening in at home, that they
would really be applauding the experts that we have in our coun-
try. And that you have come forward to advise the Congress is your
gift to our country, and you have added immeasurably to our think-
ing today and helped us to improve the legislative vehicle that is
before us. So on behalf of all of the members of the subcommittee,
we all thank you and applaud you.

Now I need to get a—I request unanimous consent to enter the
following documents into the record. Do you want me to read them?

Mr. GUTHRIE. No, no. No objection.

Ms. EsHO0. Oh, no objection? So ordered.

[The information appears at the conclusion of the hearing.]

Ms. EsHOO. They will be entered into the record.

That—our panel has completed their work today. And I think
that you all deserve at least a martini this evening before dinner.
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And Members have ten business days to submit additional ques-
tions for the record. So, to the witnesses, when we get those to you,
please answer as promptly as you can to any of the questions that
you receive. That is—it is not just appreciated, but it is an impor-
tant weighing in, and we always want members’ questions to be
answered.

So with great gratitude, at this time the subcommittee is ad-
journed.

[Whereupon, at 2:58 p.m., the subcommittee was adjourned.]

[Material submitted for inclusion in the record follows:]
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HEARING ON

ARPA-H: The Next Frontier of Biomedical Research

February 8, 2022

Good morning, Chairwoman Eshoo, Ranking Member Guthrie, and distinguished members of
the Subcommittee. It is truly an honor to appear before you today, and | am grateful for the opportunity
to discuss the Advanced Research Projects Agency for Health (ARPA-H)— an exciting new agency that
the President has proposed to drive breakthrough advances in health and get them to patients quicker

than ever before.

The Biden-Harris Administration is proposing ARPA-H because we stand at a remarkable time of
scientific possibilities. The biological and biomedical sciences have made some remarkable advances
over the last couple of decades. For example, we have learned how to train our own immune system to

fight cancer and how to harness the power of cellular instructions, mRNA, to rapidly develop safe and

Eric S. Lander, OSTP Director/Testimony to House E&C/8 Feb 2022 1/6
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effective COVID-19 vaccines. And those are just a glimpse of the types of medical breakthroughs — from

the molecular to the societal — that are possible.

Despite the progress, there is still tremendous need for medical breakthroughs. During the
many listening sessions that OSTP and NIH hosted about ARPA-H, we heard powerful stories about
individual patients with serious diseases — ranging from pediatric brain cancer and pancreatic cancer, to
Parkinson’s and ALS, to a host of rare diseases —where, despite the medical advances in recent decades,
breakthroughs are still desperately needed. There are many such stories among my own family and

close friends, and | know there are many among yours as well.

We also need breakthroughs to address inequities in care, inequities experienced in rural areas,
inequities experienced by communities of color, and inequities experienced by the disability community,

among others.

The combination of human needs and remarkable possibilities challenges us to ask: What more
can we do to speed and revolutionize medicine — to lay the foundation — to improve the health of all
Americans? And, how can we also drive innovations that transform healthcare access, equity, and

quality, and reduce disparities?

What might be possible? For example, one idea would be to use mRNA vaccines to teach our
immune systems to recognize the 50 most common mutations in cells that drive cancers, so that our
bodies would recognize and eliminate early cancer cells before they ever create a tumor. Another idea is
to develop molecular ‘zip codes’ that would deliver drugs into only the specific types of cells where they
are needed; this could greatly increase the efficacy of drugs and avoid side effects. But, transformative
innovation can occur not only at the level of cells, but also across healthcare. A third idea would be to
apply innovation to our Nation's efforts to address health inequities across America, particularly in

underserved and low-income communities. We could bring together community health workers and

Eric S. Lander, OSTP Director/Testimony to House E&C/8 Feb 2022 2/6
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cutting-edge health technologies to create effective systems that could help people manage chronic
health conditions — with the goal of demonstrating rapid impact on health predictors, such as
predictors of stroke and diabetes. We want to be able to encourage and to seize hundreds of ideas like

these. ARPA-H can help us do that.

An important question to ask is: Why do we need a new kind of research agency, ARPA-H, to

drive this? Don’t existing mechanisms suffice?

The current biomedical research ecosystem in the United States is truly amazing. It consists of
two components. The first is pathbreaking, curiosity-driven, fundamental research, largely supported by
the National Institutes of Health (NIH), as well as other agencies, focused on understanding how the
body works in health and disease; the NIH is recognized around the world as the crown jewel of
biomedical research. The second is a vibrant biopharmaceutical industry focused on taking research

through the development pipeline to bring vaccines, therapies, and devices to patients.

Unfortunately, the current system has gaps. Bold ideas that could make a big difference for
patients can fall into these gaps, because they don’t fit well within our mechanisms for supporting either
fundamental research or commercial products. These ideas are often “use-driven” research — that s,
research directed at solving a practical problem. They don’t fit into existing mechanisms because they
may be so risky, so costly, so broad in scope, so applied, so long-term, or so complex — in terms of
requiring complex coordination across different groups— that they aren’t suitable for basic research

grants and also aren’t suitable commercial projects.

Let me emphasize: The goal for ARPA-H is to fill an important gap. It's not to duplicate work that
NIH already does. And, it's not to crowd out private sector efforts. The goal is to test transformative
ideas that can have wider, faster impact than could happen through existing mechanisms — in the spirit

of endeavors like the Human Genome Project or Operation Warp Speed.

Eric S. Lander, OSTP Director/Testimony to House E&C/8 Feb 2022 3/6
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Advancing these kinds of ideas requires a different approach to supporting biomedical research
— one that exists in other areas of research and development — notably, at the Defense Advanced

Research Projects Agency (DARPA).

As you know, DARPA is the legendary Defense Department agency that laid critical groundwork
for the Internet, GPS, and much more. Launched in the wake of Sputnik, DARPA’s mission is clear — to
make pivotal investments in breakthrough technologies for national security. And it has been successful

by pioneering a model that smartly blends boldness with discipline. For example:

e DARPA aims to be a lean and nimble organization with a fair amount of autonomy. It
focuses on mission-driven research that could offer extraordinary returns, and program
managers are empowered to take on bold, transformative ideas.

e Atthe same time, DARPA also brings discipline, including by placing limits on a
program’s duration and on staff’s tenure. Program managers are appointed to short

terms — typically around 4 years. Its director also serves for a limited period.

ARPA-H proposes to apply a similar model to propel bold projects in the biomedical and health
ecosystem. The President’s vision is to create a new kind of entity for biomedical research that will have
the autonomy, authorities, and resources to boldly tackle big challenges facing human health. It will aim
to benefit the health of all Americans by catalyzing health breakthroughs that cannot readily be
accomplished through traditional research or commercial activity. It will support transformative
programs that enable the emergence of new technologies, new capabilities, and new platforms to drive

progress —across a broad range of diseases.

In doing so, programs supported by ARPA-H will focus on practical solutions through use-driven
research that aims to foster breakthroughs ranging from the molecular to the societal scale — including

advancing both individual health and health equity for all Americans. Because equity will be an essential
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element of ARPA-H, it will be key to its practices, including in hiring program managers with diverse
perspectives about health challenges, in selecting programs that aim to fulfill a diverse range of needs,

and in building interdisciplinary teams with unique expertise to accomplish program goals.

Echoing many elements of the DARPA model, ARPA-H will embrace urgency, nimbleness, and
innovation, while also ensuring discipline. To do that, ARPA-H’s culture will be key to its success. Like
DARPA, it will have a flat, dynamic organizational structure — and the director and program managers

will serve for only a limited time.

ARPA-H program managers will be given broad autonomy and the authority to drive innovation
and be creative with their programs. They will each bring ideas about areas that are important and ripe
for progress, and they will then solicit bold proposals in these areas. Adopting the DARPA model for
review, ARPA-H program managers will use expert reviewers to evaluate whether the proposals hold
great promise and meet the needs of the program, and then they will have the authority to assemble
portfolios of projects and teams to tackle important goals. Through this model, DARPA attracts
remarkable people to come into the federal government for limited periods of time to try to make a big

impact; ARPA-H will aim to do the same.

We should be clear: Some ARPA-H programs will fail. That’s not only OK — it’s an essential
feature of the model. To take on potentially transformative ideas, one must accept some degree of

failure. If no ARPA-H programs fail, then ARPA-H is being too risk-averse.

ARPA-H will need to work across a wide range of sectors, including having close relationships
and collaborations with patient groups, industry, academia, NIH Institutes and Centers, and other
federal agencies. It will also need to work across a wide range of disciplines, including those that don’t
traditionally engage in biomedical research, to draw them in. ARPA-H should avoid areas of research

that are already well-supported by research stakeholders, unless it can bring a very different approach.
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In addition to having a distinctive culture, ARPA-H needs flexibility—for example, concerning
how it hires program managers, how it reviews proposals, and how it makes funding decisions. And, it’s
critical that the ARPA-H director have complete independence and autonomy with respect to scientific

direction and program selection.

We look forward to working with the Congress on how best to design ARPA-H, because | know

we all want to get it right.

In summary, | believe that ARPA-H has the potential to revolutionize how we prevent, treat, and
cure a range of diseases that impact Americans’ health and quality of life. The DARPA model is not the
right approach for all challenges, but it's a powerful approach for driving certain kinds of innovation —

including the kind of innovation we need for health, transforming the seemingly impossible into reality.

Matthew Might, a patient advocate and computer scientist who lost his son Bertrand to an ultra
rare disease, put it like this, “For all lives lost for failing to move as swiftly as possible, establishing ARPA-

H honors their memory.” The time to act is now.

Thank you Chairwoman Eshoo, Ranking Member Guthrie, and all the Members of the

Subcommittee for your consideration of this critical issue. | look forward to addressing your questions.

Eric S. Lander, OSTP Director/Testimony to House E&C/8 Feb 2022 6/6
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SEPTEMBER 8, 2021

"To: The Honorable Joseph Biden
President of the United States

The Honorable Xavier Becerra
Secretary of Health and Human Services

The Honorable Nancy Pelosi The Honorable Chuck Schumer
Speaker Senate Majority Leader

The Honorable Kevin McCarthy The Honorable Mitch McConnell
House Republican Leader Senate Republican Leader

Dear President Biden, Secretary Becerra, Speaker Pelosi, Majority Leader Schumer, Leader
McCarthy, Leader McConnell, America’s Lawmakers, Patient Advocates, and Fellow Americans:

We lead, fund, and count on the many small biotechnology companies that develop medicines for
diseases* that lack sufficient treatments and cause considerable suffering. The companies led by the
executives among us employ 23,250 people in the US and collectively invest over $17.7 billion/year in
search of breakthroughs. We are currently testing 407 new and potentially life changing drug
candidates in clinical trials, some of which build upon foundational NIH-funded research led by the
academic researchers among us. The investors among us work at firms managing over $185 billion of
life science-focused capital that comes primarily from pension funds, families, universities, non-profits,
and others who invest in drug development. Many of us are also patients and patient advocates, with
loved ones who suffer from difficult diseases in need of better treatment options. We have dedicated
ourselves to that effort.

Collectively we come together to defeat disease. Each drug in development is a complex, time
consuming, and expensive scientific and medical undertaking. Most of the time we lose the battle. But

we persist because the few projects that succeed will forever improve human health.

Our industry invests over $160 billion in R&D each year. In the past decade it has created vaccines
and treatments for Covid-19, treatments for cystic fibrosis and sickle cell disease, and cures for several
cancers and hepatitis C. These successes are just a few examples of the many significant advances
we are driving. Our efforts are reducing the burden and threat of diseases across the USA and around
the globe.

It has become clear that we must also help our lawmakers understand the basic economic framework
that inspires companies and investors to take the financial risk required to create new medicines.
Called to action by the justifiable outrage of patients who cannot afford their out-of-pocket costs, some
lawmakers have misdiagnosed the problem. They believe drug companies charge too much for their
products. In response, they are proposing to enact laws that not only fall short of making drugs
affordable to all patients but also defund our efforts to create better ones.

To join us in signing this letter, please click here and you'll be asked to enter your Name, Affiliation, City, State. 1
We update this letter with signatories periodically, so your name won't show up right away.
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The Right Goal

To be clear, we are concerned about the high and rising out-of-pocket costs that have made our
medicines increasingly unaffordable to many patients. We, too, call for a solution to affordability. Ve
don’t invent drugs to have them placed out of the reach of people who need them.

Insurance makes it possible for Americans to afford today’s medicines and collectively invest in
tomorrow’s, as is captured in this short video. To solve the problem of affordability for patients, we
must lower the amount that insurance plans can make patients pay out-of-pocket, redefining proper
insurance by law, just as policymakers have appropriately outlawed discrimination on the basis of pre-

existing conditions.

The Wrong Policy

Instead, Congress is considering allowing the government to dictate the price that a company may
charge for a novel drug with the threat of ruining the company financially with a 95% tax should the
company refuse to accept the government’s price.

Such draconian measures would immediately halt private funding of drug discovery and development.
As an industry, we would no longer be able to infer what insurance plans might value and pay
tomorrow from what they value and pay today, which is the premise of a market economy.
Unpredictable government-dictated prices would supplant the current market-based framework that
inspires biomedical R&D investment.

The investors among us would have to shift our investments toward areas still governed by markets,
such as technology and consumer goods. Those companies with drug candidates in development
would fail to raise more capital, making it pointless for them to spend existing dollars on ongoing
research. The loss of hundreds of thousands of well-paying jobs would be swift, though it may take
longer for the public to sense the loss of future treatments and cures.

Some may think NIH funding will be sufficient to fund continued R&D. The NIH is a crucial funder of
the basic research that provides the ideas for what kinds of drugs might be possible.

Translating those ideas into actual medicines is almost entirely driven by the private sector and makes
all that basic research worth funding in the first place. Some of us signing this letter are NIH funded
academic researchers whose discoveries have had significant patient impact, and we affirm that the
private sector has been and will continue to be essential for turning our ideas into medicines. The NIH
and industry are parts of one whole ecosystem, not a replacement for one another.

To join us in signing this letter, please click here and you'll be asked to enter your Name, Affiliation, City, State. 2
We update this letter with signatories periodically, so your name won't show up right away.



131

SEPTEMBER 8, 2021

What's in a Word?

Successful negotiations result in market-based prices based on competing alternatives — this
negotiation already takes place between drug manufacturers and insurance companies, resulting in an
average 50% reduction from drugs’ list prices to their net prices.

True negotiation requires that both parties can walk away from the table. True negotiation is
acceptable to all of us and spurs us to compete. True negotiation means that even if we don’t get to
the market first, our second and third place drugs can still secure some market share by competing on
price.

The proposed introduction of a 95% tax penalty would allow The Center for Medicare and Medicaid
Services (CMS) to simply dictate any drug’s price. This is not true negotiation.

As proposed, the government would be able to keep a company from walking away from an
unacceptably low price. This gives the American public the impression that they can have any drug
that’s been invented for any price, however low. Overlooked in that bargain is that investors and
companies will stop investing in new programs, and we’'ll give up the medicines that haven’t been
invented yet.

Congress may not intend to dictate the price for every drug. But dictating the price of drugs covered by
Medicare would defund R&D for diseases of aging, including Alzheimer’s, osteoporosis, and cancer.
Dictating prices for medicines priced above a certain threshold would defund R&D for rare diseases.
Dictating prices for medicines that generate the most total revenue would defund R&D for our most
difficult diseases, since those are the ones that require greater expected revenues to incentivize
substantial R&D investment.

Dictating prices for drugs deemed less “valuable” to society sounds tempting, until one realizes that the
math for estimating a drug’s value is so nascent, imprecise, and controversial that it's easily biased to
reflect the preferences of the practitioner. For example, a recent business plan competition
demonstrated that not a single project would be fundable if future products could only be priced in

accordance with the over-simplified math used in the UK and Canada. Furthermore, there is mounting
evidence from health economics research that medicines offer greater societal value than is reflected
by their prices.

Better Solutions

We already have a functioning mechanism to drive down drug prices: drugs go generic. Because
drugs go generic, what America spends on drugs has remained at roughly 10% of healthcare spending
for decades, yet we have so many more effective and safer medicines today than in the 1970s.

To join us in signing this letter, please click here and you'll be asked to enter your Name, Affiliation, City, State. 3
We update this letter with signatories periodically, so your name won't show up right away.
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Hospitals, long-term care facilities, and medical procedures do not go generic; those costs have only
been climbing. We can keep ourselves from having to rely as much on hospitals in the future by
inventing better medicines, which will then go generic. Society saves money, and we all lead healthier
lives.

Preserving market-based incentives for drug R&D is how we get the medicines to achieve this goal.
Heart transplants were first performed in 1967 and climbed in price by over 2,000% to cost $1.4 million
today. The heart failure drug amiloride helps avert the need for transplants and was approved in 1967;
today it costs 26 cents/pill. We haven't solved heart failure, but we’re working on it. So, there’s hope for
the people who need better heart failure medicines, but that hope requires continued investment in
R&D.

America, and specifically CMS, can still save on drugs without sacrificing future treatments, cures, and
vaccines. Certain drugs do not go generic even after their patents have expired, and CMS could save
money by solving that particular market failure. Doing so would not reduce R&D incentives. Members
of industry and others have proposed a specific, actionable framework for how this could work.

Averting A Costly Error

It's true that replacing market-based pricing with non-market government-dictated prices will reduce
healthcare spending in the short run (the Congressional Budget Office, which helps lawmakers
determine what legislation may cost or save the government, uses a 10-year timeframe). But without
new medicines, this policy will condemn America to spend far more on managing diseases in hospitals
and long-term care facilities for decades to come.

The worst part is that it will take a long time to realize that we’re not making progress like we used to.
For example, antibiotic R&D has historically suffered from low investment incentives because the
prices of antibiotics are so low. Today, we urgently need new antibiotics to combat the rise of resistant
bacterial infections, but it will take years to remedy this gap in R&D even with proper incentives and
funding. It's hard to appreciate what we don’t have until we need it.

The advocates among us know this acutely, having worked with so many patients struggling to make it
to the next breakthrough.

Where there are market failures, we should fix them. All drugs should go generic without undue delay.
Americans should not suffer because their insurance burdens them with unaffordable out-of-pocket
costs, whether they get their drugs through Medicare, their employer insurance, or on the public
exchanges. Patients and policyholders should benefit from the savings insurers negotiate with drug
companies, and drugs covered under Medicare Part B should be subject to the same competitive

To join us in signing this letter, please click here and you'll be asked to enter your Name, Affiliation, City, State. 4
We update this letter with signatories periodically, so your name won't show up right away.
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market forces as those covered by Part D. Lawmakers should focus on these important, achievable,
and bipartisan reforms for the benefit of all Americans.

In the meantime, the term “negotiation” must not be redefined to encompass the government dictating
a price under threat of financial ruin. Were such a law to pass, capital would be immediately redirected
away from biomedical R&D, with an immediate effect on biotechnology jobs and longer-term harm to
patients and our national budget and security.

Some observers of the drug development ecosystem who propose different theories and models of
how it works might contradict us. But the executives and investors among us write not as observers of
biotech’s economic framework but as its actual elements and conductors; capital and incentives flow
through our funds and our companies like electricity through a circuit. It is evident to us that replacing
true negotiation with dictated prices would defund R&D, like flipping off a light switch.

Sincerely,

Peter Kolchinsky, Aoife Brennan, Alex Karnal, Jeremy Levin, Laura Shawver, Daphne Zohar, and
Signatories to this Statement, listed below**:

Peter Kolchinsky, PhD Aocife Brennan, MB, BCh, BAO, MRCPI| Alex Karnal

RA Capital Management, LP Synlogic Therapeutics Braidwell Management

Boston, MA Cambridge, MA New York City, NY

Jeremy Levin, D.Phil, MB BChir Laura Shawver, PhD Daphne Zohar

Ovid Therapeutics Silverback Therapeutics PureTech Health

New York City, NY Seattle, WA Boston, MA
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Robert Langer, ScD
MIT
Cambridge, MA

Jean Francois Formela, MD

Atlas Venture
Boston, MA

Ted W. Love, MD
Global Blood Therapeutics
South San Francisco, CA

Arjun Goyal, MD
Vida Ventures
Boston, MA

Corey S. Goodman, PhD
venBio Partners
San Francisco, CA

Akiko Iwasaki
Yale University
New Haven, CT

J. Tyler Martin, MD
Adjuvance Technologies
Lincoln, NE

Jeffrey L Cleland, PhD
Ashvattha Therapeutics
Redwood City, CA

James McArthur, PhD
PepGen Inc
Cambridge, MA

Troy Wilson, PhD, JD
Kura Oncology
San Diego, CA

Todd Harris
Tyra Biosciences
Carlsbad, CA

Marc de Garidel
CinCor
Boston, MA

Jeffrey A. Leerink
SVB Leerink
Boston, MA

Stephen J. Hoffman, PhD, MD

Paul Hastings
Nkarta Therapeutics
South San Francisco, CA

John Maraganore, PhD
Alnylam Pharmaceuticals
Cambridge, MA

Brook Byers
Kleiner Perkins
Menlo Park, CA

Wendye Robbins
Blade Therapeutics
South San Francisco, CA

Mark Murcko, PhD
Dewpoint Therapeutics
Boston, MA

Nina Kjellson
Canaan Partners
San Francisco, CA

Robert Ang
Vor BioPharma
Cambridge, MA

Jake Becraft, PhD
Strand Therapeutics Inc

Cambridge, MA

Robert D. Schultz

Satsuma Pharmaceuticals, Inc.

Durham, NC

Peter Bisgaard
Pivotal Life Sciences
San Francisco, CA

Paul Bolno, MD
Wave Life Sciences

Cambridge, MA

Andreas Wicki

HBM Healthcare Investments AG

Zug, Switzerland

Jay Venkatesan, MD
Angion

Uniondale, NY

David A. Katz, PhD

Bob Nelsen
ARCH Venture
Seattle, WA

Gunnar Esiason, MBA
Boomer Esiason Foundation
New York, New York

Siddhartha Mukherjee, MD Dphil
Columbia University
New York, NY

Ron Cohen, MD
Acorda Therapeutics
Ardsley, NY

Kush M Parmar, MD, PhD
5AM Ventures
Boston, MA

Rajeev Shah
RA Capital Management, LP
Boston, MA

D.A. Wallach
Time BioVentures
Los Angeles, CA

Peter A. Thompson, MD
OrbiMed Advisors
New York, NY

Jeffrey Bird, MD, PhD
Bluebird Ventures
Palo Alto, California

John A. Scarlett, MD
Geron Corporation
Foster City, CA

Cedric Francois, MD, PhD
Apellis Pharmaceuticals, Inc.
Waltham, MA

Jill C. Milne, PhD
Catabasis Pharmaceuticals
Boston, MA

Nicholas Oo
Invus

New York, NY

Joseph Healey

Apic-Bio, Inc. Sparrow Pharmaceuticals HealthCor Management
Cambridge, MA Portland, OR New York, NY
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Joshua Resnick, MD
RA Capital
Boston, MA

Blake Wise
Novome Biotechnologies
South San Francisco, CA

Ashley Dombkowski, PhD
Alladapt Immunotherapeutics, Inc
Menlo Park, CA

Michael R. Hayden, MBChB, PhD
Prilenia Therapeutics
Herzaliya, Israel

Timothy M Shannon, MD
Canaan Partners
Westport, CT

Nancy A. Thornberry
Kallyope
New York, NY

Frank Watanabe
Arcutis Biotherapeutics
Westlake Village, CA

Ken Drazan
Arsenal Biosciences
South San Francisco, CA

Jon Edwards, PhD
Red Tree Venture Capital
Menlo Park, CA

Yishai Zohar
Gelesis Inc
Boston, MA

Sadik H. Kassim, PhD
Vor Bio
Cambridge, MA

Eric Dube, PhD
Travere Therapeutics
San Diego, CA

Scott Clarke
Ambagon Therapeutics
San Francisco, CA

Stephen Dilly M.B.B.S., Ph.D
Sierra Oncology
San Francisco, CA

Jeff Albers
Blueprint Medicines
Cambridge, MA

David-Alexandre C. Gros, MD
Eledon Pharmaceuticals
Irvine, CA

Alain D. Baron, MD
Escient Pharmaceuticals
San Diego, CA

Amit D. Munshi
Arena Pharmaceuticals Inc
San Diego, CA

John Kollins
Satsuma Pharmaceuticals, Inc.
South San Francisco, CA

Amy Burroughs
Cleave Therapeutics
San Francisco, CA

Sarah Boyce
Avidity Bioscience
San Diego, CA

David Sable, MD
Special Situations Life Sciences Fund
New York, NY

Sean Jeffries, PhD
Design Therapeutics
Carlsbad, CA

Dr. Vipin Garg
Altimmune, Inc.
Gaithersburg, MD

James A. Geraghty
Fulcrum Therapeutics
Cambridge, MA

Gregory J. Flesher
Reneo Pharmaceuticals, Inc.
Irvine, CA

Andy Schwab
S5AM Ventures
San Francisco, CA

Cris Montero, PhD
RA Capital Management, LP
Boston, MA

Agustin Mohedas, PhD
Janus Henderson Investors
Denver, CO

Larry Feinberg
Oracle Partners L.P.
Greenwich, CT

Andrew N. Schiff, MD
Aisling Capital
New York, NY

Melinssa McCracken, PhD
Nextech Invest
Boston, MA

Ed Mascioli
EMMD LLC
Boston, MA

Alex Virgilio
Asymmetry Capital Management
San Francisco, CA

Brian Halak, PhD
Domain Associates
Princeton, NJ

Nassim Usman, PhD
Catalyst Biosciences
South San Francisco, CA

Jak Knowles
Affini-T Therapeutics
Boston, MA

Dan Becker, MD, PhD
Access Biotechnology
New York, NY

Doug Crawford
Mission BioCapital
San Francisco, CA

Matt Eckler
Arrowmark Partners
Denver, CO

Vikram Khanna
Ikarian Capital
Dallas, TX

Todd Foley
MPM Capital
Cambridge, MA
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Kenneth |. Moch

Euclidean Life Science Advisors

Chapel Hill, NC

Michael Broxson
Q32 Bio
Cambridge, MA

Arthur Tzianabos, PhD
Homology Medicines
Bedford, MA

Bernat Olle
Vedanta Biosciences
Cambridge, MA

Stephen J. Farr PhD
Zogenix, Inc.
Emeryville, CA

Pieter Boelhouwer JD
RA Capital Management, LP
Boston, MA

Harith Rajagoplan MD, PhD
Fractyl Health
Lexington, MA

Patrick Heron
Frazier Life Sciences
Menlo Park, CA

Zach Scheiner, PhD
RA Capital Management, LP
Boston, MA

Michael D. Clayman, MD
Flexion Therapeutics, Inc.
Burlington, MA

Jeffrey M. Solomon
Cowen Inc.
New York, NY

Jyoti Chauhan
Landos Biopharma Inc.
Blacksburg, VA

Anurag Kondapalli
RA Capital Management, LP
Boston, MA

Jake Simson, PhD
RA Capital Management, LP
Boston, MA
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Marina Udier
Nouscom AG
Basel, Switzerland

JP Sommandossi
Atea Pharmaceuticals
Boston, MA

Fredrik Wiklund
Bright Peak Therapeutics
San Diego, CA

Tomer Kariv
Pontifax
Israel/UK

Laurie Halloran, BSN, MS
Halloran Consulting Group, Inc.
Boston, MA

Adam Rosenberg
Ambagon Therapeutics
San Francisco, CA

Bob Ward
OncoSec Immunotherapies
Princeton, NJ

Andrew Levin, MD, PhD
RA Capital Management, LP
Boston, MA

Maria Koehler MD, PhD
Repare Therapeutics
Cambridge, MA

Mark Corrigan MD
Exacis Biotherapeutics
Boston, MA

Laura Tadvalkar, PhD
RA Capital Management, LP
Boston, MA

James Mackay
Aristea Therapeutics
San Diego, CA

Zachary Hornby
Boundless Bio, Inc.
San Diego, CA

Matthew Hammond, PhD
RA Capital Management, LP
Boston, MA

Ali Behbahani
New Enterprise Associates
Washington DC

Branden B. Muhl
B Group Capital
Dallas, TX

Paul Sekhri
eGenesis, Inc.
New York, NY

Adi Hoess
Affimed NV
Heidelberg, Germany

Peter Greenleaf
Aurinia Pharmaceuticals
Rockville, MD

Michael Kauffman MD, PhD
Verastem
Newton, MA

Rosana Kapeller
ROME Therapeutics
Cambridge, MA

Zach Collins
Mission Biocapital
San Francisco, CA

Llew Keltner, MD, PhD
Light Sciences Oncology
Portland, OR

Christoph Westphal
Longwood Fund
Boston, MA

Roger J Pomerantz MD, FACP

ContraFect
New York, NY

Francesco Draetta
Omega Funds
Boston, MA

Bob Linke
Osmol Therapeutics, Inc.
New Haven, CT

Taylor Schreiber MD, PhD
Shattuck Labs, Inc.
Durham, NC
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H. Stewart Parker John P. Butler James N. Campbell, MD, FAANS
Parker BioConsulting Akebia Therapeutics Centrexion Therapeutics

Chapel Hill NC Cambridge, MA Baltimore, MD

Russell Cox Erich Scheller, PhD Joseph Edelman

Epirium Bio RA Capital Management, LP Perceptive Advisors

San Diego, CA Boston, MA New York, NY

Derek DiRocco, PhD
RA Capital Management, LP
Boston, MA

Jeremy P. Springhorn, PhD

Nido Biosciences
Cambridge, MA

Tess Cameron
RA Capital Management, LP
Boston, MA

Laura Stoppel, PhD
RA Capital Management, LP
Boston, MA

Pratik Shah, PhD
Design Therapeutics
San Diego, CA

Brad Loncar
Loncar Investments
Lenexa, KS

Dennis Purcell
Aisling Capital
New York City, NY

Reza Halse, PhD
RA Capital Management, LP
Boston, MA

Adam Keeney
NodThera
Lexington, MA

Jeremy Bender, PhD

Day One Biopharmaceuticals, Inc.

South San Francisco, CA

Jeffrey H. Knapp
DNAtrix, Inc.
Houston, TX

Richard W. Pascoe
Histogen Inc.
San Diego, CA

David H. Crean
Coast BioVentures
San Diego, CA

Peter Strumph
Parvus Therapeutics
San Francisco, CA

Scott M. Rocklage
5AM Ventures
Boston, MA

Scott Kellen
DiaMedica Therapeutics Inc.
Minneapolis, MN

Jason Gardner
Magenta Therapeutics
Cambridge, MA

Armando Anido
Zynerba Pharmaceuticals
Devon, PA

Walter H. Moos
Pandect Bioventures
South San Francisco, CA

John Tucker
scPharma
Burlington, MA

Nancy Simonian
Syros Pharmaceuticals
Cambridge, MA

Kate Moreau, PhD
RA Capital Management, LP
Boston, MA

Mike Derkacz
Braeburn
Plymouth Meeting, PA

Douglas Ingram
Sarepta Therapeutics
Cambridge, MA

Matt Cohen, PhD
Osage University Partners, LP
Bala Cynwyd, PA

Jon Soderstrom, PhD
Yale University
New Haven, CT

Kevin Kimberlin
Spencer Trask & Co
Greenwich, CT

Bassil Dahiyat
Xencor
Monrovia, CA

John F. Crowley
Amicus Therapeutics, Inc.
Philadelphia, PA

Joshua T. Brumm
Dyne Therapeutics
Waltham, MA

Sandip Agarwala
Longitude Capital
Greenwich, CT

Randy Mitchell
Alyeska Investment Group
Chicago, IL

Ronald C Renaud Jr.
Translate Bio
Lexington, MA

Travis Wilson
Gurnet Point
Cambridge MA

Jeff Kindler
Centrexion Therapeutics
Boston, MA

Jason Lin
TwoThree Capital
Toronto, ON
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Jason Bhardwaj
Follica, Inc.
Boston, MA

Wesley M. Jackson
Valitor
Berkeley, CA

Adam Simpson
Icosavax, Inc.
Seattle, WA

Keith Murphy
Viscient Biosciences
San Diego, CA

Jeffrey Herz, PhD
Algomedix, Inc.
Mill Creek, WA

Wendell Wierenga, PhD
Chairman, Crinetics
San Diego, CA

Josh Mandel-Brehm
CAMP4 Therapeutics
Cambridge, MA

David Socks
HilleVax, Inc.
Boston, MA

Art Pappas
Pappas Capital, LLC
Research Triangle Park, NC

Jonathan Rourke
MitraSpan
Belmont, MA

David J. Woodhouse, PhD

NGM Biopharmaceuticals, Inc.

South San Francisco, CA

Bharat Chowrira, PhD, JD
PureTech Health
Boston, MA

Joao Siffert
Design Therapeutics
San Diego, CA

Michael Hassman
scPharmaceuticals Inc.
Burlington, MA
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David de Graaf, PhD
Abcuro, Inc.
Newton, MA

Rich Aldrich
Longwood Fund
Boston, MA

Douglas M Fambrough
Dicerna Pharmaceuticals, Inc.
Lexington, MA

Neil Warma
|-Mab Biopharma U.S.
San Diego, CA

Jeb Keiper
Nimbus Therapeutics
Cambridge, MA

Ken Takanashi
SNBL Ltd.
Tokyo, Japan

Chen Yu, MD, MBA
TCG Crossover
Palo Alto, CA

Aaron Royston
venBio Partners
San Francisco, CA

Carmine Stengone
Pipeline Therapeutics
San Diego, CA

Joseph Leveque, MD
Mirati Therapeutics
San Diego, CA

Rachael Nokes
scPharmaceuticals Inc.
Burlington, MA

Scott Harris
Cleave Therapeutics, Inc.
San Francisco, CA

Rick Pauls
DiaMedica Therapeutics
Minneapolis, MN

Joseph Bolen, PhD
PureTech Health
Boston, MA

John Neis
Venture Investors
Madison, WI

Peter Rubin
No Patient Left Behind (NPLB)
Washington, DC

Shuo Zhang
AuGC Partners
Belmont, CA

Steve Elms
Aisling Capital
New York, NY

Brent Ahrens
Canaan Partners
Menlo Park, CA

Misha Petkevich, DPhil
V2M Capital LLC
West Palm Beach, FL

Jason Bonadio, MD
Alera Partners

Greenwich, CT

Dillon Hoover

CASTLEARK MANAGEMENT, LLC

Chicago, IL

Laura A Brege
Acadia Pharmaceuticals
San Diego, CA

Evan Markegard
AuGC Partners LLC
Belmont, CA

Joseph Sarret
CohBar, Inc.
Menlo Park, CA

Pearl Freier
Cambridge BioPartners, Inc.
Cambridge, MA

Catherine Stehman-Breen, MD

Chroma Medicine
Cambridge, MA

Jacob Chacko, MD
ORIC Pharmaceuticals
South San Francisco, CA
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Catherine Pearce, DHSc, MBA
CinCor Pharma Inc.
Cincinnati, OH

Justin R. Thompson
CinCor Pharma, Inc.
Cincinnati, OH

Albert Seymour, PhD
Homology Medicines, Inc.
Bedford, MA

Alyssa Larson, PhD
RA Capital Management, LP
Boston, MA

Neil Exter
Third Rock Ventures
Boston, MA

Chip Clark
Genocea Biosciences, Inc.
Cambridge, MA

William E. Rote, PhD
Travere Therapeutics
San Diego, CA

June H. Lee, MD
Esker Therapeutics
San Francisco, CA

Jonathan Piazza
Silverback Therapeutics
Seattle, WA

Cristina Ghenoiu, PhD
RA Capital Management, LP
Boston, MA

Adrian Gottschalk
Foghorn Therapeutics
Cambridge, MA

Will Brown
Altimmune, Inc.
Gaithersburg, Maryland

Daniel E. Rosan
Synlogic Therapeutics
Cambridge, MA

Adrian (Ad) Rawcliffe
Adaptimmune

Emily Drabant Conley, PhD
Federation Bio
South San Francisco, CA

Steven Burke, MD
Akebia Therapeutics
Cambridge, MA

Richard Gaster, MD, PhD
venBio Partners
San Francisco, CA

Daniel Bensen
Tyra Biosciences, Inc.
Carlsbad, CA

John L. LaMattina
PureTech Hrealth
Stonington, CT

Nathaniel Brooks Horwitz
RA Capital Management, LP
Boston, MA

Jason Rhodes
Atlas Venture
Boston, MA

Lee D. Cooper
Leaps by Bayer
Cambridge, MA

Otello Stampacchia
Omega Funds
Boston, MA

Ankit Mahadevia, MD
Spero Therapeutics
Cambridge, MA

Brian Rosenberger
Zynerba Pharmaceuticals
Devon, PA

Kristina Burow
ARCH Venture Partners
Chicago, IL

Philip Astley-Sparke
Replimune Inc
Boston, MA

Faheem Hasnain
Gossamer Bio

Timothy P. Walbert
Horizon Therapeutics
Deerfield, IL

Stan Wang, MD, PhD
Thymmune Therapeutics
Cambridge, MA

Rohan Palekar
89bio Inc.
San Francisco, CA

Nancy Lurker
EyePoint Pharmaceuticals
Watertown, MA

Ron Hunt
New Leaf Venture Partners
New York, NY

Ivor Royston, MD
Viracta Therapeutics
Cardiff, CA

Peter Parker
Mission BioCapital
Cambridge, MA

Todd Krueger
AOBiome Therapeutics
Cambridge, MA

Paulina Hill
Omega Funds
Boston, MA

Ari Zweiman
683 Capital Management LLC
New York, NY

Mark Leuchtenberger
Aleta Biotherapeutics
Natick, MA

Mike Sherman
Chimerix
Durham, North Carolina

CJ Sylvester
Manulife
Boston, MA

Ephraim Heller
SynAgile Corporation
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Rebecca Lucia, CFA
5AM Ventures
San Francisco, CA

W. Eddie Martucci, PhD
Akili Interactive Labs
Boston, MA

Fouad Azzam, PhD
Life Sciences Partners
Waltham, MA

Habib Dable
Acceleron Pharma
Cambridge, MA

David V. Goeddel, PhD
Tenaya Therapeutics
San Francisco, CA

Steven Gillis
ARCH Venture Partners
Seattle, WA

Carl L. Hansen, PhD
AbCellera
Vancouver, BC Canada

Adam M. Koppel
Bain Capital Life Sciences
Boston, MA

Raju Kucherlapati
Harvard Medical School
Boston, MA

Jonathan Kipnis
Washington University in St. Louis
St. Louis, MO

Brian S. Kim, MD, MTR, FAAD
Washington University School of
Medicine; St. Louis, MO

Norbert Bischofberger
Kronos Bio
San Mateo, CA

Angie You, PhD
Amunix Pharmaceuticals
South San Francisco, CA

Kevin Bitterman
Atlas Venture
Cambridge, MA

Paul Johnson
Braeburn
Plymouth Meeting, PA

Mike Powell
Omega Funds
Boston, MA

Fred Aslan, MD
Artiva Biosciences
San Diego, CA

Michael A. Schrader
Vaxess Technologies, Inc.
Cambridge, MA

David Grayzel, MD
Atlas Venture
Boston, MA

Kris Jenner
Rock Springs Capital
Baltimore, MD

David Kroin
Deep Track Capital
Greenwich, CT

Vicente Anido, PhD
Aerie Pharmaceuticals, Inc
Durham, NC

Aaron Davis
Boxer Capital
San Diego, CA

Evan Loh, MD
Paratek Pharmaceuticals
Boston, MA

Stephen Hurly
LAVA Therapeutics
Philadelphia, PA

Jerry Cahill
Boomer Esiason Foundation
New York, NY

Dave Madden
River 2 and 3 Renal Corps
New York, NY

Robert L. Hudkins
Tyra Bioscience
Carlsbad, CA

Valerie Daggett, PhD
AltPep
Seattle, WA

Steve Dickman
CBT Advisors
Cambridge, MA

Ray Debbane
Invus
New York, NY

Philippe Amouyal
Invus
Miami, FL

Khalil Barrage
Invus
New York, NY

Bertrand Georges
Altimmune Inc.
Gaithersburg, MD

Thomas E Darcy
Viracta Therapeutics, Inc.
Cardiff, CA

Sen Sundaram
Terns Pharmaceuticals
Foster City, CA

Greg Mayes
Antios Therapeutics
Mendham, NJ

Barry Quart, PharmD
Heron Therapeutics
San Diego, CA

Clay B. Thorp
Hatteras Venture Partners
Durham, NC

David Hirsch
Longitude Capital
Boston, MA

Evan Greif
Bain Capital Life Sciences
Boston, MA

Jeffrey Bluestone, PhD
Sonoma Biotherapeutics
South San Francisco, CA
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Adam Muzikant, PhD
Flexion Therapeutics
Burlington, MA

Emily Schaller
Rock CF Foundation
Detroit, Ml

William S. Slattery
Deerfield Management
New York, NY

Daniel Vitt
Immunic Therapeutics
New York City, NY

Khrystal K Davis, JD
Texas Rare Alliance
Austin, TX

Jim Sullivan, PhD
Vanqua Bio
Chicago, IL

Hillary Theakston
Clearity
San Diego, CA

Noah L. Rosenberg, MD
Travere Therapeutics
San Diego, CA

Galya Blachman
5AM Ventures
San Francisco, CA

Deborah Palestrant
5AM Ventures
Boston, MA

Barry Labinger
Checkmate Pharmaceuticals
Cambridge, MA

Roderick Wong, MD
RTW Investments
New York, NY

Vasudev Bailey, PhD
Artis Ventures
San Francisco

Chris Garabedian
Perceptive Advisors

Jose Ochoa
Altimmune
Gaithersburg, MD

Lloyd M. Segal
Repare Therapeutics Inc.
Cambridge, MA

Ansbert Gadicke
MPM Capital
Cambridge, MA

Robert Adelman, MD
venBio
San Francisco

Michael Nolan
Freenome
South San Francisco, CA

Peter Wirth
Quan Capital Management
Boston, MA

Michelle Ho
5AM Ventures
San Francisco, CA

Bong Koh, MD
Venrock
New York, NY

Bruce Booth
Atlas Venture
Boston MA

Albert Gianchetti
XyloCor Therapeutics
Malvern, PA

Peter Smith
Remix Therapeutics
Cambridge, MA

John E. Osborn
BioVentures Investors
Wellesley, MA

Sean McCarthy
CytomX Therapeutics
South San Francisco, CA

Jonathan Lim, MD
Erasca

Josh Richardson
Longitude Capital
Boston, MA

Kevin Pyun
Dellora Investments LP
Greenwich, CT

Pascal Touchon
Atara Biotherapeutics
San Francisco, CA

Robert Blazej, PhD
MBC Biolabs
San Francisco, CA

Samuel L Murphy, PhD
Salubris Biotherapeutics
Cambridge, MA

Aaron Hakim, MD
Deep Track Capital
Boston, MA

Mark Simon
Torreya Partners
New York, NY

James Brush, MD
Frazier Healthcare Partners
Menlo Park, CA

Thomas Malley
Mossrock Capital, LLC
Englewood, CO

Douglas Fisher, MD
Inter\West Partners
Menlo Park, CA

Daniel Koller
BB Biotech AG
Schaffhausen, Switzerland

Sanjiv Patel
Relay Therapeutics
Boston, MA

Ryan Lane
Empery Asset Management LP
New York, NY

Sandy Mong MD
Atlas Venture

Boston, MA San Diego, CA Boston, MA
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James Blair
Domain Associates LLC
Princeton, NJ

Michael Keyoung, MD, PhD
CBC Group
New York, NY

Bala Venkataraman
Avego Management
Alpharetta, GA

Gerard Smith
Deep Track Capital
Greenwich, CT

Vincent S. Mosca
Ditch Plains Capital Management
Manhasset, NY

Fred Dotzler
De Novo Ventures
Saratoga, CA

Doug Roeder
Delphi Ventures
San Mateo, CA

Robert F. Johnston
Johnston Associates, Inc.
South Hamilton, MA

Thomas A. Romero
Capital Research Partners & Co.
Norwalk, CT

Jonathan Root, MD
U.S. Venture Partners
Menlo Park, CA

Andrew Oberwager MD
Machaon Capital Managemnt LP
Stamford, CT

Owen Smith, MSc, CPFA
4BIO Capital
London, UK

Matt Renna
Westfield Capital Management
Boston, MA

Nicole Vitullo
Domain Associates, LLC
Princeton, NJ

Joanne Kotz, PhD
Jnana Therapeutics
Boston, MA

Seth Rotberg, MNM
Our Odyssey
Chicago, IL

Stan Erck
Novavax
Gaithersburg, MD

Michael Gladstone
Atlas Venture
Cambridge, MA

Colin Wang
6 Dimensions Capital
Cambridge, MA

Dan Janney
Alta Partners
San Francisco, CA

David Allison
5AM Ventures
San Francisco, CA

Albert Cha
Frazier Healthcare Partners
Menlo Park, CA

Laurence Blumberg, MD
Arch Oncology
Brisbane, Ca

Gary Stern
Eagle Health Investments
Greenwich, CT

Benjamin Young
Gray's Creek Capital Partners
Westport, CT

Dr. Michael Fischer

Medical Strategy - Investmentmanager

Munich, Germany

Thilo Schroeder
Nextech Invest
Zurich, CH

Chris Varma, PhD
Frontier Medicines
South San Francisco, CA

Allen Conger
NeuroMedica
Mt. Pleasant, SC

Michael S. Weiss
TG Therapeutics
Boca Raton, FL

Harris Weber
Bain Capital
Boston, MA

Axel Hoos
Scorpion Therapeutics
Boston, MA

Patrick Nosker, PhD
Affinity Asset Advisors, LLC
New York, NY

Michael J. Hearle
Clough Capital Partners
Boston, MA

Wende Hutton
Canaan Partners
Menlo Park CA

Marc W. Elia
M28 Capital Management
Stamford, CT

Bryan Roberts
Venrock
Palo Alto, CA

Lazar Dimitrov, PhD
Day One Biopharmacetuticals
South San Francisco, CA

Julie Papanek Grant
Canaan
Menlo Park, CA

Dmitry A. Kuzmin, PhD ,FRSB
4BIO Capital LLP
London, U.K.

Torbjorn Bjerke, MD
Arctic Asset Management
Stockholm, Sweden

Francis Parnell, MD
Parnell Pharmaceuticals Inc
San Rafael, CA

To join us in signing this letter, please click here and you'll be asked to enter your Name, Affiliation, City, State. 14
We update this letter with signatories periodically, so your name won't show up right away.



143

SEPTEMBER 8, 2021

James Sapirstein
AzurRx BioPharma
Boca Raton, FL

Laurie Stelzer
Arena Pharmaceuticals
San Diego, CA

Bill Newell
Sutro Biopharma, Inc.
South San Francisco, CA

Barry Simon, M.D.
ImmunityBio
San Diego, CA

Avanish Vellanki
Rain Therapeutics
Newark, CA

Michael Stocum
Bantam Pharmaceutical
Research Triangle Park, NC

Angelos M. Stergiou, MD, ScD hc

SELLAS Life Sciences Group
New York City, NY

Micah J. Benson, PhD
KSQ Therapeutics
Cambridge, MA

Parag G. Mehta
Aveta Biomics
Bedford, MA

John Bencich
Achieve Life Sciences
Seattle, WA

Imran Alibhai, PhD
Tvardi Therapeutics
Houston, TX

Katie Kerfoot
Omega Funds
Boston, MA

Alicia Yin

6 Dimensions Capital
Palo Alto, CA

Walter T. Dec, CFA
Dec Family Ventures, LLC

Jay M. Short, PhD
BioAtla, Inc.
San Diego, CA

Thomas P. Mathers
Allievex Corporation
Marblehead, MA

Rami Levin
Saniona
Waltham, MA

Jigar Raythatha
Constellation Pharmacetticals, Inc.
Cambridge, MA

Ying Huang, PhD
Legend Biotech
Somerset, NJ

Sujal Shah
CymaBay Therapeutics
Newark, CA

Jim Fickenscher
Zynerba Pharmaceuticals, Inc.
Devon, PA

Rob Shaffer, PhD
Enable Therapeutics
Boston, MA

Andrew Booth
AbCellera
Vancouver, Canada

Adam J. Fein, PhD
Drug Channels Institute
Philadelphia, PA

Arthur J. Hiller
Amasa Therapeutics, Inc.
Boston, MA

Brad R. Balter, CFA
Bain Capital Life Sciences
Boston, MA

Brian Bloom
Bloom Burton & Co.
Toronto, ON

Mark J. Enyedy
ImmunoGen, Inc.

Jeff Livingstone
Igia Pharmaceuticals
Franklin, MA

Charles M. Baum, MD, PhD
Mirati Therapeutics Inc
San Diego, CA

Rick E. Winningham
Theravance Biopharma
South San Francisco, CA

Standish Fleming
Forward Ventures
San Deigo, CA

Dr. Johannes Fruehauf
Mission BioCapital
Cambridge, MA

Amir Kalali, MD
ATAI Life Sciences
San Diego, CA

Frank Lee
Forma Therapeutics
Watertown, MA

Paul M.K. Weiss, PhD
Venture Investors, LLC
Madison, WI

Sunny Reddy
Aisling Capital
New York, NY

Sameh Ahsan
Exome Asset Management
New York, NY

Michael Raab
Ardelyx, Inc.
Fremont, CA

Mark Manfredi
Ikena Oncology
Boston, MA

Christoph Broja
Gurnet Point Capital
Boston, MA

Derek Lowe
In the Pipeline

Tewksbury, NJ Waltham, MA Cambridge, MA
To join us in signing this letter, please click here and you'll be asked to enter your Name, Affiliation, City, State. 15

We update this letter with signatories periodically, so your name won't show up right away.
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SEPTEMBER 8, 2021

Julie Anne Smith Avinash Amin, MD William O. Robb
ESCAPE Bio Madryn Asset Management, LP Madryn Asset Management
South San Francisco, CA New York, NY New York, NY

* Diseases that companies affiliated with signatories are working to prevent, treat, or cure:
ADHD, ALS, Alzheimer's, Amyloid diseases, Anemia, ARDS, Autism, Autoimmune Disorders, Benign
Prostatic Hyperplasia, Blindness, Breast Cancer, Chemotherapy Induced Peripheral Neuropathy and
Chemotherapy Induced Cognitive Impairment, Chronic Hepatitis B, Chronic Lymphocytic Leukemia,
Chronic Pain, Cognitive Injuries, Colorectal Cancer, Complement Disorders, COVID, Dementia, DM1,
DMD, Enteric Hyperoxaluria, Fragile X syndrome, FSGS, FSHD, Gout, Heart Failure, Huntington’s
Diseases, |diopathic Pulmonary Fibrosis, IgA nephropathy, Infectious Disease, Inflammatory Bowel
Disease, Influenza, Long COVID, Lung Cancer, Lupus, Major Depressive Disorder, Melanoma, MLD,
MPS2, Multiple Sclerosis, NASH, NMOSD, Non-Hodgkin Lymphoma, Obesity, Opioid Use Disorder,
Osteoarthritis, Ovarian Cancer, Pancreatic Cancer, Parkinson's Disease, Parkinson's Psychosis,
Pediatric Leukemias, Pediatric low grade glioma, PKU, Post-surgical Pain, Primary Biliary Cholangitis,
Prostate Cancer, Pulmonary Arterial Hypertension, Rare Epilepsies, Renal Cancer, Retinal eye
diseases, Rhett's Syndrome, Stroke, Type 1 Diabetes, Type 2 Diabetes, Uterine Cancer, and many
other diseases.

**The appended signatures do not necessarily reflect the policy or position of any agency,
organization, employer, or company with which the signatories are affiliated.

CC: House Energy and Commerce Committee Chair Pallone and Ranking Member McMorris Rodgers
House Ways and Means Committee Chair Neal and Ranking Member Brady
Senate Finance Chair Wyden and Ranking Member Crapo

Senate Health, Education, Labor, and Pensions Chair Murray and Ranking Member Burr

To join us in signing this letter, please click here and you'll be asked to enter your Name, Affiliation,
City, State. \We update this letter with signatories periodically, so your name won'’t show up right away.

To join us in signing this letter, please click here and you'll be asked to enter your Name, Affiliation, City, State. 16
We update this letter with signatories periodically, so your name won't show up right away.
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STATEMENT OF THE NATIONAL KIDNEY FOUNDATION
30 EAST 33%P STREET NEW YORK, NY 10016
SUBMITTED TO THE HOUSE COMMITTEE ON ENERGY AND COMMERCE
SUBCOMMITTEE ON HEALTH
HEARING ON "ARPA-H: THE NEXT FRONTIER OF BIOMEDICAL RESEARCH"
SUBMITTED BY SHARON PEARCE
SENIOR VICE PRESIDENT, GOVERNMENT RELATIONS

February 8, 2022

The National Kidney Foundation (NKF) is pleased to offer the following comments and
recommendations on the Advanced Research Projects Agency for Health (ARPA-H). The
National Kidney Foundation is largest, most comprehensive and longstanding, patient-centric
organization dedicated to the awareness, prevention, and treatment of kidney disease in the U.S.
In addition, NKF has provided evidence-based clinical practice guidelines for all stages of
chronic kidney disease (CKD), including transplantation, since 1997 through the Kidney Disease
Outcomes Quality Initiative (KDOQI).

As it creates the policy and authority of ARPA-H, we encourage Congress to prioritize chronic
kidney disease as an area for significant focus and investment. Despite the toll of chronic kidney
disease (CK.D) on patients, families, and society (including a disproportionate share of Medicare
expenditures for individuals with end stage kidney disease), innovation in kidney disease
research lags far behind that of other major diseases. The federal government’s current support
of kidney research funding is insufficient to meet this growing burden. An estimated 37 million
Americans have CKD, but insufficient funding results in lost opportunities to slow disease
progression, improve patient quality of life and potentially reduce expenditures by Medicare,
Medicaid, and other public and private payers. Even treatment options for ESKD are identical to
what they were 40 years ago: dialysis, transplant, or palliative care and hospice care.

CKD is a comorbid condition with other diseases such as diabetes, hypertension, and heart
disease. Approximately 40% of individuals with CKD have diabetes, 32% have hypertension,
and 40% have self-reported cardiovascular disease. ARPA-H can provide avenues for
interdisciplinary research on devastating comorbidities.

Diagnosis, disease progression, home dialysis utilization, access to kidney transplantation, and
kidney transplant outcomes differ greatly by race and ethnicity. Differences in CKD outcomes—
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whether due to genetic factors, economic and social factors, or systemic racism—are
unconscionable. African Americans, Hispanics, Asian Americans, Pacific Islanders, Native
Americans, or Alaska Natives are at higher risk of CKD and ESKD than White Americans.
African American and Hispanic populations experience more rapid decline of kidney function
than non-Hispanic Whites. African Americans make up about 13 percent of the general
population, but account for 35 percent of Americans with kidney failure, and Hispanics or
Latinos are 1.3 times more likely than non-Hispanic or non-Latino people to have kidney failure.
African Americans and Hispanics are also less likely to receive a kidney transplant. African
Americans made up one-third of patients on the kidney wait list in 2019, but they received only
21% of transplants.

To address the dire need for additional kidney research and capitalize on scientific opportunities,
NKF convened two Research Roundtables in December 2020 comprised of nephrology leaders
from prominent academic institutions, the pharmaceutical industry, and other experts, to identify
and prioritize opportunities for pre-clinical and clinical kidney-related research. An Advisory
Group consisting of patients, transplant recipients, family members, caregivers, and living
donors also shared their perspectives on areas in need of further study.

The resulting Roundtables Roadmap consists of more than twenty recommendations in pre-
clinical and clinical research (including implementation science) where additional funding could
help bridge existing deficits in CKD management and treatments, reduce incidence and
progression, reduce health disparities, improve patients’ quality of life, and potentially reduce
Medicare expenditures. While the Roundtables focus was on NIH, we believe unique
opportunities will be present under ARPA-H that can speed the identification and delivery of
unique solutions that are not possible under the traditional NIH framework. We urge the
leadership of ARPA-H to consider many of the priorities identified in this roadmap, including:

Research focused on racial and ethnically diverse populations to better understand
genetic determinants of health in a broad range of chronic diseases, including CKD.
Grants for targeted systems for the delivery of therapeutic compounds to specific cell
types.

The development of new biomarkers that more accurately assess kidney function, disease
progression, and disease management efficacy.

Creation of a nationwide, integrated informatics infrastructure platform for kidney
research in which datasets can be shared across institutions to facilitate new research
opportunities and treatment advances.

Development of clinical trial consortiums to recruit CKD patients to test potential high-
reward research for assessment of kidney outcomes and increase the enrollment of under-
represented populations.

Demonstration projects that focus on underrepresented populations, including individuals
who are marginalized because of social determinants of health, Clinical interventions
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with primary care teams, nephrology care teams, and community organizations can
identify at-risk individuals and implement culturally appropriate cost-effective
interventions to prevent CKD incidence, slow CKD progression, and reduce incidence of
kidney failure.

Testing and implementing strategies to increase utilization of known therapies, especially
in areas where cultural, community and other barriers inhibit access to treatment
breakthroughs for marginalized populations.

Conclusion

We strongly encourage Congress to prioritize chronic kidney disease as an area for significant
focus and investment as it builds out the structure and priorities of ARPA-H. Chronic kidney
disease places a tremendous toll on patients, families, and our health care system, yet the level of
kidney disease research in the U.S. remains inadequate. We have identified key areas in which
additional funding could help bridge deficits in kidney disease detection and treatments and
improve patients’ quality of life while potentially reducing kidney-related health care costs. The
Administration’s ARPA-H initiative will provide the opportunity to test solutions for many of
the priorities contained in our research roadmap.

Thank you for your consideration.
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Despite the ability to collect
and analyze far richer health
data than ever before, public
health and medical experts have
failed to use that information to
develop new conceptual models
for health. Although data from
research inform clinical decision
making, many possibilities sug-
gested by health data are lost
when we insist on fitting those
data into our existing health
constructs rather than building
new constructs on their basis. The
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challenge is to ensure that the
full range of what we know —
from genomics to the social de-
terminants of health for each per-
son — is available, valued, and
understood, which may necessitate
the development of new models
of health and illness. But though
the accumulation of new evidence
may warrant a paradigm shift,
the human tendency is to hold
on to our familiar conceptual
models even when new data urge
us to develop alternative ones.

FEBRUARY 10, 2022

Beyond Diversity — Time for New Models of Health

Jane L. Delgado, Ph.D.

Health data for Hispanic or
Latinx people, who account for
nearly one fifth of the U.S. popu-
lation, provide a platform for re-
conceptualizing health and risk
factors. Contrary to expectations,
Hispanic people with many known
health risk factors (low income,
low educational levels, lack of
health insurance, diabetes, and
excess weight) live longer than
non-Hispanic White people in
the United States; have higher
rates of diabetes but lower rates
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of cardiovascular disease; and even
with low incomes and lower-
quality prenatal care, have infant
mortality rates only slightly high-
er than those among their non-
Hispanic White counterparts. The
health profile of Hispanic Ameri-
cans does not adhere to the para-
digm in which minority ethnic
or poverty status determines poor
health outcomes.

Instead of using Hispanic
Americans’ health data to recali-
brate or rethink existing models
of health and risk factors, how-
ever, the U.S. health enterprise
has typically diminished the im-
portance of the data on longevity
and good health outcomes. Some
health experts began referring to
these findings as “the Hispanic
paradox” — the exception to the
rule. As data from other coun-
tries in the Americas were re-
vealed as supporting U.S. observa-
tions regarding longevity among
Hispanic people, researchers re-
sponded not by developing a new
model but by expanding the His-
panic paradox into “the Latin
American paradox.”™ Other re-
searchers developed various ex-
planations for longevity in His-
panic populations: the “salmon
bias,” according to which His-
panic Americans did not in fact
live longer but rather, like salm-
on, returned to their location of
birth to die and were thus ex-
cluded from U.S. mortality data®;
the hypothesis that only relative-
ly healthy people migrated from
Latin American countries to the
United States; or the possibility
that death certificates were being
filled out incorrectly. The first
two explanations were rejected in
1999, and in 2010 researchers
put the third to rest.* Yet even
now, some observers dismiss the
accuracy of outcome data for
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BEYOND DIVERSITY — TIME FOR NEW MODELS OF HEALTH

Hispanic Americans, arguing that
this population is too diverse to
be analyzed as a single group —
while overlooking the fact that
non-Hispanic White Americans,
Asian Americans, and African
Americans are also ethnically di-
verse.

The opportunity that data for
Hispanic populations presented
for developing new models of
health was ignored; analysts sim-
ply noted that the findings did
not fit the prevailing conceptual
framework for health, and there
was no alternative model available
to explain them. But unbiased
analysis of data on the health of
Hispanic and other communities
can move us beyond existing
conceptual frameworks and allow
us to leverage modern science in
elucidating mechanisms of health
and disease. Achieving such prog-
ress will require several steps.

The first requirement is intro-
spection and discernment. Data
are neither collected nor analyzed
in a vacuum. Though objectivity
is assumed, what we measure is
often affected by the prevailing
culture. Cultural beliefs and val-
ues become lenses through
which researchers and clinicians
experience the world, and they
often harden into biases that act
as intellectual blinders. To look
at information and data in a new
way, researchers and clinicians
need to acknowledge the influ-
ence of their own culture as well
as their views of other cultures.
Introspection is essential for iden-
tifying implicit beliefs and biases
that become ingrained in re-
search, models of care, and the
artificial intelligence that increas-
ingly both drives and undermines
clinical decision making.

Second, we need to reconsider
the value of decades-long trend

NEJM.ORG

lines. If we focus only on areas
of health in which we have suf-
ficient data to produce trend
lines spanning decades, we sys-
tematically omit substantial por-
tions of the population whose
data were not collected, and we
remain wedded to health models
that fail to reflect the realities
of the current U.S. population.
Though the national model death
certificate includes the decedent’s
gender, race, and age, and has in-
corporated a Hispanic identifier
since 1989, other sources of health
information have included mini-
mal Hispanic data (e.g., <6% in
clinical trials, 3% in the Cancer
Genome Atlas, and <1% in ge-
nomewide association studies).
The health data we are collecting
— through the U.S. Census Bu-
reau, Centers for Disease Control
and Prevention, and Amazon —
from the 24 million Asian Amer-
icans, 47 million African Amer-
icans, 62 million Hispanic
Americans, and many other com-
munities (American Indians, Alas-
ka Natives, Native Hawaiians,
Pacific Islanders, and others)
no doubt carry important im-
plications for future health and
health care.

Third, it is important to col-
lect data on multiple factors and
to engage experts from varied

disciplines — public health,
medicine, economics, behavioral
science — in analyzing those

data. Building research enter-
prises (e.g., the National Insti-
tutes of Health “All of Us” re-
search program) that aggregate
multiple sources of data from var-
ied disciplines, as well as using
information gathered by commer-
cial entities (from insurers to
Meta [formerly Facebook]), can be
part of the solution. These strate-
gies can lead to new partner-

FEBRUARY 10, 2022



PERSPECTIVE

ships for the public health com-
munity and the availability of
more data from diverse sources
to help elucidate individual pa-
tients’ health. Increased access
to relevant data will allow for the
aggregation (of data on everyone
who identifies as Hispanic) and
disaggregation (by specific ances-
try) that can reveal the nuances
of health risk factors in various
racial, ethnic, or gender-based sub-
groups. Clustering diverse groups
under a single category — “dis-
advantaged,” “minority,” “people
of color,” “underrepresented mi-
norities,” or “BIPOC” (Black, In-
digenous, and people of color)
— is not informative, since it
homogenizes disparate health
experiences. Moreover, other key
aspects of human identity — such
as gender, sexual orientation, reli-
gion, and disability status —
also affect health. An appropriate
model of health would include
multiple factors in explaining,
for example, why the leading
causes of death among non-His-
panic Black Americans and non-
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Hispanic White Americans are
diseases of the heart, whereas
those among Asian Americans
and Hispanic Americans are ma-
lignant neoplasms.’

Fundamentally, it is not ade-
quate to collect and analyze data
from diverse people and sources.
We must be willing to step back
and look critically at what we
think we know, reflect on the
adequacy of current models, and
pursue alternative models. The
health effects of toxic substances
in the environment, one's micro-
biome, and epigenetic factors can
contribute to new paradigms.
Researchers and clinicians who
are open to more nuanced mod-
els that take into account multi-
ple factors will be able to pursue
an exciting new path.

Although many relevant fields
are still in their infancy, in the
future our understanding of health
will be personalized and based
on models that combine research
findings in genomics and biolo-
gy (the microbiome, immunology,
and other areas) with compre-

NEJM.ORG
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hensive or integrative modeling
built on public and private data
sets. Without a fundamental shift
in our conceptual models of health
research and care, we will perpet-
uate the barriers we claim to want
to dismantle and compromise the
health of all communities.

Disclosure forms provided by the author
are available at NEJM.org.

From the National Alliance for Hispanic
Health, Washington, DC.

This article was published on February 5,
2022, at NEJM.org.
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ALZHEIMER'S IMPACT MOVEMENT
alzheimer’s QY association’

Alzheimer’s Association and Alzheimer’s Impact Movement Statement for the Record

United States House Committee on Energy and Commerce, Health Subcommittee
Hearing on "ARPA-H: The Next Frontier of Biomedical Research"

February 8, 2022

The Alzheimer’s Association and Alzheimer's Impact Movement (AIM) appreciate the
opportunity to submit this statement for the record for the House Committee on Energy and
Commerce, Health Subcommittee hearing on “ARPA-H: The Next Frontier of Biomedical
Research." The Association and AIM thank the Subcommittee for its continued leadership on
issues important to the millions of people living with Alzheimer’s and other dementia and their
caregivers. This statement provides an overview of how ARPA-H can play an important role in
revolutionizing how we prevent, treat, and cure diseases like Alzheimer’s, which affects millions
of families across the country.

The Alzheimer’s Association is the world’s leading voluntary health organization in Alzheimer’s
care, support, and research. It is the nonprofit with the highest impact in Alzheimer's research
worldwide and is committed to accelerating research toward methods of treatment, prevention,
and, ultimately, a cure. AIM is the advocacy affiliate of the Alzheimer’s Association, working in
strategic partnership to make Alzheimer's a national priority. Together, the Alzheimer’s
Association and AIM advocate for policies to fight Alzheimer’s disease, including increased
investment in research, improved care and support, and development of approaches to reduce
the risk of developing dementia.

Alzheimer’s Impact on American Families and the Economy

Alzheimer’s is a progressive and fatal brain disorder that damages and eventually destroys
brain cells, leading to a loss of memory, thinking, and other brain functions. There are no
survivors.

Alzheimer’s is emotionally, physically and financially draining for individuals and families. In
addition, Alzheimer’s is creating an enormous strain on the health care system, and federal and
state budgets. The annual cost for caring for individuals living with Alzheimer’s or other
dementia will total $355 billion including health care, long-term care, and hospice care in 2021.
The U.S. taxpayer-funded federal health care programs Medicare and Medicaid are expected to
cover $239 billion, or 67 percent, of these costs this year. In addition, American families provide
an estimated $250 billion in unpaid care. While an estimated 6.2 million Americans age 65 and
older are currently living with Alzheimer’s, nearly 13 million Americans will have Alzheimer’s by
2050 and costs will exceed $1.1 trillion (in 2021 dollars). Alzheimer’s and other dementia
threaten to bankrupt families, businesses, and our health care system.
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Advanced Research Projects Agency for Health

The Alzheimer’s Association and AIM support Congressional efforts to establish the Advanced
Research Projects Agency for Health (ARPA-H). We are glad to see Alzheimer’s listed as one of
the disease areas of focus. However, we urge Congress to ensure ARPA-H does not duplicate
or supplant current Alzheimer's research efforts at NIH. There are still many important unfunded
targets that NIH can and should fund, as outlined in the NIH Professional Judgment Budget for
Alzheimer’s Disease and Related Dementias for Fiscal Year 2023. One example of this great
work is the Accelerating Medicines Partnership Alzheimer's Disease (AMP AD). The AMP AD
program is a precompetitive partnership among government, industry, and nonprofit
organizations that focuses on discovering novel, clinically relevant therapeutic targets and on
developing biomarkers to help validate existing therapeutic targets. AMP AD 2.0 launched in
February 2021, with the goal of enabling a precision medicine approach to the discovery of
novel targets and biomarkers.

ARPA-H can fill an important role in supplementing the current work at NIH by driving
transformational innovation in research and speeding the application and implementation of
cutting edge breakthroughs. Examples of Alzheimer’s-related projects ARPA-H could undertake
are accelerating the discovery of brain imaging, eye imaging and blood or fluid biomarkers
capable of measuring synaptic loss, neuronal death, and glial inflammatory pathways, as a
means of tracking responses to potential Alzheimer’'s disease therapies. There are also
opportunities to explore the use of digital technologies for diagnosis, assessment and disease
monitoring, such as novel ways to measure and evaluate cognition and function of an individual,
develop tools focused on voice recognition and other passive ways to measure changes that
may be reflective of brain diseases, such as Alzheimer's. In addition, opportunities that will
enable the complex modeling of contributions to risk are additional areas ripe for investment;
such opportunities may help develop risk assessments based on the individual - including
genetic, biologic, and clinical measures. We also urge ARPA-H to focus on activities that include
providing a validated algorithm for disease risk using all available data, like biomarker, digital
and emerging technology, to support a translatable resource for clinicians and drug discovery
experts.

We caution that ARPA-H should not operate in silos or in isolation. Transparency surrounding
the activities at ARPA-H will be key, as will data sharing and the open resources development of
data and information.

Conclusion

The Alzheimer’s Association and AIM appreciate the steadfast support of the Subcommittee and
its continued commitment to advancing legislation important to the millions of families affected
by Alzheimer’s and other dementia. We look forward to working with the Subcommittee on
legislative efforts to establish ARPA-H, which could make pivotal investments in breakthrough
technologies that benefit people living with Alzheimer’s and other dementia.
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ASBMB endorses H.R. 5585
establishing the Advanced
Research Projects for Health-
Agency

The American Society for Biochemistry and Molecular Biology endorses H.R. 5585 the
Advanced Research Project Agency-Health Act (https://www.congress.gov/bill/117th-
congress/house-bill/5585?
q=%7B%22search%22%3A%5B%22esh00%22%2C%22eshoo%22%5D%7D&s=5&r=18) introduced
by Rep. Anna Eshoo, D-Calif,, establishing the Advanced Research Projects Agency-
Health agency (ARPA-H) and ensuring its autonomy and independence.

In his remarks to the joint session of Congress (https://www.whitehouse.gov/briefing-
room/speeches-remarks/2021/04/29/remarks-by-president-biden-in-address-to-a-
joint-session-of-congress/) in April, President Biden called for the creation of the
Advanced Research Projects for Health agency “to develop breakthroughs to prevent,
detect and treat diseases like Alzheimer’s, diabetes and cancer” The creation of this
agency could lead to extraordinary scientific breakthroughs, but as the ASBMB outlined
in a comment letter (https://www.asbmb.org/getmedia/404e2d89-3b58-47b3-92bb-
d2b23096a662/ASBMB-Cures-and-ARPA-H-Comments.pdf) to Congressional leaders in
July, the research strategy, structure and funding of ARPA-H must be clearly outlined to

ensure its success.

“There is little doubt that a DARPA-like agency focused on health research can lead to
breakthroughs in biomedical research that can save the lives of potentially millions of
Americans,” said Benjamin Corb, public affairs director for the ASBMB. “There is, however,
concern over the organization, funding and focus of such an agency. ARPA-H should be
strategically developed to supplement existing research efforts, not supplant funding and

research priorities”

https:/iwww.asbmb. positi h-r-5585 ishing-the-advanced
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Said Corb, “We applaud Rep. Eshoo for authoring this bill that will ensure that the success
of ARPA-H doesn’t come at the expense of baseline established research goals and
priorities and we look forward to working with policymakers on this issue”

—

ASBMB

6120 Executive Blvd, Suite 400, Rockville, MD 20852. Phone (240) 283-6600

© Copyright 2022 American Society for Biochemistry and Molecular Biology
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October 20, 2021

Dear Congresswoman Eshoo:

We, the undersigned, commend you for introducing the Advanced Research Projects Agency for Health
(ARPA-H) Act (H.R. 5585), a bill that would authorize an important conduit for bold new health innovations.
Under your legislation, ARPA-H would be positioned to empower high risk, high reward strategies aimed at
rapidly accelerating medical and public health progress. We share the commitment you, other champions in
Congress from both sides of the aisle, and the Administration have made to make ARPA-H a success.

We appreciate your determination to stand up ARPA-H as soon as possible and equip it with the flexibility
and authorities it needs to meet its unique mission. We offer ourselves as a resource as you continue to refine
the legislative text and work towards authorizing the creation of ARPA-H this year.

Thank you for your longstanding leadership as a steward of forward-thinking, patient-centric health policy,
and for the crucial role you are playing in advancing ARPA-H. We look forward to working with you, your
colleagues in Congress, and the Administration to make this unique medical innovation incubator a reality.

Sincerely,

George Vradenburg Ellen Sigal

Co-Founder and Chair Founder and Chairperson
UsAgainstAlzheimer’s Friends of Cancer Research
Christopher Austin, MD* John Dwyer

Founding Director President

National Center for Advancing Translational Sciences ~ Global Alzheimer’s Platform Foundation

Cartier Esham, PhD Margaret Hamburg, MD*
Chief Scientific Officer 21" Commissioner
Biotechnology Innovation Organization U.S. Food and Drug Administration
Annie Kennedy Sudip Parikh, PhD*
Chief of Policy, Advocacy, and Patient Engagement Chief Executive Officer
EveryLife Foundation for Rare Diseases American Association for the Advancement of Science
Amy Comstock Rick, JD* Andrew C. von Eschenbach, MD
President and Chief Executive Officer President, Samaritan Health Initiatives
Food and Drug Law Institute 12" Director, National Cancer Institute
20™ Commissioner, U.S. Food and Drug Administration
Mary Woolley*
President and Chief Executive Officer Bob Wright
Research! America Founder and Chair

The Suzanne Wright Foundation
Keith R. Yamamoto, PhD*
Vice Chancellor for Science Policy and Strategy, UCSF
Director, UCSF Precision Medicine
Professor, Cellular & Molecular Pharmacology

*Denotes those signing in their individual capacity. Organization included for identification purposes only.



1.

156

Frequently Asked Questions about Facilities and Administrative (F&A) Costs
of Federally Sponsored University Research

What are “facilities and administrative” (F&A) costs?

F&A costs — also referred to as “indirect costs” — are essential costs of conducting research. The federal government’s
longstanding recognition and payment of these costs has helped U.S colleges and universities build and support the required
research infrastructure that has made the American research enterprise the best in the world.

When the government provides a grant to a university for a research project, a portion (typically 67-75 percent) of the funds
are distributed directly to the research team. This “direct costs” portion supports researcher salaries, graduate students,
equipment, and supplies. Another portion (typically 25-33 percent) covers necessary research infrastructure and operating
expenses that the university provides to support the research. These research expenses — officially called facilities and
administrative (F&A) costs — include: state-of-the art research laboratories; high-speed data processing; national security
protections (e.g., export controls); patient safety (e.g., human subjects protections); radiation safety and hazardous waste
disposal; personnel required to support essential administrative and regulatory compliance work, maintenance staff, and
other activities necessary for supporting research.

Why does the federal government provide support for F&A costs of research?

F&A costs are research costs. Universities and the federal government have a long-standing and successful partnership that
grew out of World War II. The federal government relies on universities to conduct research in the national interest. This
includes research aimed at meeting specific national goals such as health and welfare, economic growth, and national
defense. Performing research on behalf of federal agencies incurs a variety of costs that would not otherwise exist for
universities. Universities — not the federal government — assume the risk of building the necessary infrastructure to support
this research in anticipation that their research faculty will successfully compete for federal research grants and thus the
university will be reimbursed for a part of the associated infrastructure costs.

Do universities contribute any of their own funds towards research?

Yes. Universities are the second leading sponsor of academic research and development (R&D). Federal data show that
colleges and universities pay for more than 24 percent of total academic R&D funding from their own funds. This university
contribution amounted to $16.7 billion in FY15, including $4.9 billion in unreimbursed F&A costs. These institutional
commitments to academic R&D significantly exceed the combined total of all other non-federal sources of support for
academic R&D: state and local government, industry, and foundation, support was at 6 percent each in FY15 and other non-
federal sources provided 3 percent in FY15. Federal spending on higher education R&D has continued to decline and was just
under $37.9 billion in FY15, or 55 percent of all funding for academic R&D (See figures 1-2).1 While universities contribute
significantly to the costs of research, these institutions continue to be stretched thin. State support for public universities
has declined greatly over the past 20 years and, in many cases, universities are educating more students. The notion that
universities should cover even more of the costs of conducting research for the federal government is not realistic.

Do universities ‘profit’ from the F&A costs they receive associated with federal research grants?
No, universities absolutely do not make gains from their F&A recoveries. Universities are not even fully paid for the expenses

they incur to provide the necessary infrastructure and support to conduct federal research. As stated above, in FY15
universities contributed approximately $4.9 billion in facilities and administrative expenditures not reimbursed by the
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government, many of which were not covered because of existing Office of Management and Budget {OMB} limitations on
the amount the government can support universities for administrative and compliance related expenses, including federat
mandates.

Has the university contribution to research been increasing or decreasing?

increasing, Over the past several years, the share of institutional support that colleges and universities provide to support
research conducted by their faculty has grown faster than any other sector. This growth in institutional spending on R&D has
come at the same time that federal support has been dectining (see figure 3).? The increase in institutions’ support for the
R&D they conduct is due in part to the rising compliance costs associated with increased federal research regulations and
reporting requirements. Despite the increasing administrative costs required for compliance, the amount universities can
receive from the government for these costs has been capped at a flat rate by OMB since 1991. This cap only applies to
higher education institutions. Unlike other sectors that conduct government research, universities must therefore subsidize
compliance costs from their own financial resources.

Has the percentage of federal funding for F&A costs changed over time?

No. F&A costs recovered by research institutions have remained flat for over 15 years. For example, the National Institutes of
Health's percent of total funding going towards F&A costs has remained unchanged, at approximately 27-28 percent of total
funding, for more than a decade {see figure 4).*

How much does the federal government pay for university F&A expenses compared to what it pays other government
research performers such as the national laboratories and industrial contractors?

Generally, past studies suggest that total F&A costs for university research are slightly less than those costs for other
research performers. A study in 2000 by the RAND Corporation found universities had the lowest percentage classified as
F&A (31 percent}. Federal laboratories were somewhat higher at 33 percent and industrial laboratories were higher still at 36
percent. This demonstrates that universities are efficient performers of research.® Unfortunately, a comparable study to the
RAND study has not been undertaken in recent years. Such a study would be welcomed by the university community.

Additionally, as indicated under the previous question, the federal payment to universities for their F&A costs does not cover
the full costs to their institution. This is unlike other sectors that receive full compensation for all their costs. The federal
government has smartly invested in university-based research: F&A costs at universities are lower than other sectors, the
government does not pay a profit to universities like it must for industry research performers, there is a university-specific
cap on the amount the government will cover for administrative expenses, and the system of agency oversight ensures
universities continue to be excellent stewards of federal taxpayers’ dollars.

Why do foundations pay less for F&A costs than the federal government does? Is the federal government subsidizing the
infrastructure required to do foundati ed research?

Comparing what can and cannot be charged to a federal grant versus a foundation grant is an “apples to oranges”
comparison since foundations categorize and pay grant-related expenses very differently than the federal government does,
For example, foundations often categorize some items as direct expenses that federal rules require to be counted as F&A
expenses. This further underscores that direct and F&A costs are all part of total research costs and are inseparable when it
comes to the actual conduct of research.
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To the extent that a foundation does not pay for certain F&A expenses, these costs must be covered by the institution. OMB
rules (2 CFR Part 200 - Uniform Administrative Requirements, Cost Principles, and Audit Requirements for Federal Awards
specifically require universities to ensure the federal government does not subsidize non-federally sponsored research
activity — including research and associated infrastructure costs performed by universities for private foundations — in their
support for F&A expenses.

Additionally, as previously noted, after World War Il the federal government consciously chose to encourage universities to
conduct research on its behalf to help achieve national goals. A core tenant of the partnership between the federal
government and universities is that the government shares in the costs of research by providing universities with
competitively awarded grants to support the people, tools, and infrastructure necessary to conduct high-quality research for
the nation. Historically, most foundations view their grants as supplementing research that scientists are already conducting.
To this day, most foundation research funding is viewed as supplementing existing federal and non-federal research.

Finally, foundation funding for university-based research remains a small proportion of total academic R&D funding (only 6
percent) compared to federal funding (55 percent) and the funding provided to support academic R&D by the colleges and
universities themselves (24 percent).

Are federal F&A cost payments used to subsidize other campus accounts, such as athletics or construction?
No. OMB rules (2 CFR Part 200 - Uniform Administrative Requirements, Cost Principles, and Audit Requirements for Federal

Awards) require that F&A cost reimbursements can only be based on federally funded research space and related research
activities, not education or other university facilities or activities.

. Is it true that universities with F&A rates over 50 percent spend more than half the grant funds they receive from the

federal government to pay for F&A costs?

No. A university’s F&A cost rate is not a percent of the total grant, but rather a percentage only of the research project’s
direct costs. Currently, the average amount paid to universities for F&A costs is approximately 25-33 percent of the total
amount of a grant. (Campuses with medical centers tend to be closer to 33 percent because of the increased costs and
expenses involved in providing for medical research facilities.)

How does the F&A rate determine how much a university receives for F&A costs on a grant?

Here’s how it works: To determine the level of F&A expenses the federal government will cover, every 3-4 years, the agency
responsible for setting a university’s F&A rate (either the Department of Defense Office of Naval Research or the Department
of Health and Human Services) will comprehensively audit and assess these shared costs to determine the appropriate
federal share based upon specific costs that have been deemed allowable expenses by the OMB. The overall figure is
ultimately calculated as a percentage of the amount the federal government awards for direct research costs (not a
percentage of the overall funds, the figure most people see).

For example, after reviewing all the expected costs and considering past research projects, a university and the federal
government may determine that an amount equal to 50 percent of direct research costs is appropriate for the federal
government to contribute toward F&A costs. In that case, if the federal government awards a university $300,000 for the
direct research portion of a grant, then it also awards $150,000 for F&A costs, for a total of $450,000. These overall
institutional F&A cost rates are then applied uniformly to each grant at the university to avoid the very tedious, expensive
and inefficient process of computing the F&A expenses for individual awards — which would add additional costs for both the
government and the university.
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12. Why do F&A cost rates vary between institutions?

Federal agency officials and university administrators predetermine an overall percentage of allowed F&A costs to be paid,
based on documented historical costs and cost analysis studies. The final rates allowed for F&A expenses are established
based on a rigorous review and audit of the actual funds previously spent for such costs, F&A cost rates vary from institution
to institution because construction, maintenance, utilities, and administration costs vary by institution and by region.
Additionally, F&A rates depend upon other factors such as the age and condition of facilities and buildings and the amount of
renovation and construction needed to house certain types of research projects. For example, the F&A costs for a biomedical
research facility built in an urban area that experiences earthquakes is different than an engineering research facility built in
a rural area.

13. How would universities cover F&A costs if the government cut back on the amount it would reimburse?

Universities have a limited number of funding sources. The primary funding sources for research universities to fulfill their
educational missions of teaching, research, and service are: tuition, research grants, cooperative agreements and contracts,
philanthropy, endowment income, and state appropriations.

A reduction of federal F&A payments would result in one or more of the following:

. The inability of universities to accept research awards from, and conduct research on behalf of, federal agencies;

. The deterioration of research facilities as the financial risk to build new facilities or maintain existing ones becomes
t00 great to invest institutional funds;

. The inability to sustain required support staff and infrastructure required to comply with government reguiations;
this could threaten the health and safety of patients, researchers and students;

. A reduction in the pipeline of trained scientists and engineers in the workforce due to reduced research training
opportunities at universities.

. An increase in tuition rates, an action which universities would not want to take.

Bottom Line: Cuts to F&A research costs are cuts to research. If such cuts are made, they will reduce the amount of research
universities and their scientists can conduct on behalf of the federal government to achieve key national goals to improve the
health and welfare of the American people, grow the economy, and enhance our national security.
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Figure1
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Figure 3
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Figure 4
NIH Direct and F&A Awarded (Dollars and Percent)
Direct F&A Total Direct as F&A asa
Fiscal Awarded Awarded Awarded a Percent of Percent of
Year (000s) (000s) (000s) Total Total
FY2002 12,822,068 4,835,456 17,657,524 72.6 274
FY2007 15,387,745 5,876,060 21,263,805 72.4 27.6
FY2012 15,978,032 6,182,900 22,160,932 72.1 279
FY2016 16,899,936 6,407,203 23,307,139 72.5 27.5

Source: Congressional Justification of the NIH FY2017 budget request; Overview of 2017 President’s Budget

1 National Science Foundation, National Center for Science and Engineering Statistics, Higher Education Research and Development Survey. Table 2: Higher
education R&D expenditures, by source of funds: FYs 2010-2015.

2 National Science Foundation, National Center for Science and Engineering Statistics, Higher Education Research and Development Survey. Higher education
R&D expenditures, by highest degree granted, institutional control, and type of cost: FYs 2011-15.

2 National Science Foundation, National Center for Science and Engineering Statistics. 2017. National Patterns of R&D Resources: 2014—15 Data Update. NSF
17-311. Arlington, VA. TABLE 2. U.S. research and development expenditures, by performing sector and source of funds: 1953-2015

4 Congressional Justification of the NIH FY2017 budget request; Overview of 2017 President’s Budget.

> Goldman, Charles A., Traci Williams, David M. Adamson and Kathy Rosenblatt. Paying for University Research Facilities and Administration. Santa Monica, CA:
RAND Corporation, 2000. https://www.rand.org/pubs/monograph _reports/MR1135-1.html.
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February 7, 2022

Dear Chairwoman Eshoo, Ranking Member Guthrie, and Members of the Health Subcommittee,

| am writing to applaud your bipartisan efforts to create a new Advanced Research Projects Agency for
Health (ARPA-H). As the leading biotech platform innovation firm, Flagship Pioneering prides itself on
asking bold and provocative questions that drive our innovative science forward, often in unprecedented
ways. So as we consider the ambitious remit of a proposed new ARPA-H, we would like to pose this
question to the Subcommittee -- What if we could create a future largely free from disease?

Over the past two years, the world has experienced the devastating collision of the “fast” pandemic of
COVID-19 with the “slow” pandemics of obesity, diabetes, cancer, neurodegeneration, and other chronic
disease. The non-elderly with such underlying health issues were most likely to suffer serious illness or
death from COVID-19. Our communities, particularly the underserved, have been hit so hard not only
because we were unprepared for pandemic threats, but also because we suffer from insufficient health
resilience. Too many people were too vulnerable because of their poor health — but it does not have to be
this way.

One lesson? We have been too complacent about disease. Our healthcare and medical product innovation
systems are actually sick care systems: they are almost entirely focused on the diagnosis and treatment of
disease rather than on protecting, maintaining or improving health. By waiting for disease to manifest,
outcomes are worse and costs are higher — for both society and afflicted patients.

We believe that an alternative, proactive paradigm can be built, so that people live disease-free for longer:
adding years to life and life to years. By focusing on the period before sickness manifests, when people are
seemingly healthy, we can preempt disease. During these periods of pre-disease (before we are patients),
we know that underlying physiological changes have begun that indicate that a trajectory toward disease
has commenced. By proactively identifying disease precursors and the novel biomarkers of a pre-disease
state, we can find new ways to intervene earlier to reverse, prevent or postpone disease. We at Flagship
call this preemptive health: the application of leading-edge biological sciences and digital technology to
traditional population-level health goals. This is an urgent problem and requires innovative approaches
that expedite the clinical development and regulatory pathways.

We believe ARPA-H can aid this revolutionary paradigm shift from our current sick care system to a true
healthcare system by spurring development of truly transformational technologies that preempt
progression of disease at much earlier stages. By marshalling its resources, access to large research and
biological datasets, advanced technologies such as Al and machine learning, partnerships with industry,
and risk-taking culture, ARPA-H can help us tackle our most scientifically challenging diseases in novel,
use-driven ways aimed at developing targets and technological strategies for early disease intervention.

Moreover, multidisciplinary efforts could be aimed at creating the scientific foundations for a new
regulatory framework that should be created — one that would provide a transparent roadmap for
facilitating efficient innovation for pre-disease detection and intervention, something the current FDA
regulatory paradigm is not designed to do. This is the type of breakthrough R&D which it is challenging
55 Cambridge Parkway Phone: +1 (617) 868-1888

Suite 800E www.flagshippioneering.com
Cambridge, MA 02142 USA
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for any single company to effectively pursue, but which would be essential to fulfill ARPA-H’s overall
mission to dramatically accelerate the development of game-changing technologies and medicines for
patients.

We do not believe this approach would duplicate or intrude upon the broader basic research function of
the National Institutes of Health. Rather, we believe ARPA-H can and should focus on leveraging this
massive federal investment in basic research to identify and support mechanisms for transformational
change aligned with its ambitious mission.

As the Subcommittee develops authorizing language for ARPA-H, we would encourage you to consider
ways to incorporate this critical concept of preemptive health into the mission of this new agency, and
Flagship stands ready to assist you in any way.

Sincerely,

/

///// T —
e
/

Noubar Afeyan, PhD.

Founder & Chief Executive Officer
Flagship Pioneering

55 Cambridge Parkway Phone: +1 (617) 868-1888

Suite 800E www.flagshippioneering.com
Cambridge, MA 02142 USA
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February 1, 2022

The Honorable Anna G. Eshoo The Honorable Brett Guthrie
Chairwoman Ranking Member

Subcommittee on Health Subcommittee on Health

House Energy and Commerce Committee House Energy and Commerce Committee
272 Cannon House Office Building 2434 Rayburn House Office Building
Washington, DC 20515 Washington, DC 20515

Dear Chairwoman Eshoo and Ranking Member Guthrie,

ARPA-H has the potential to be an extremely impactful undertaking for our Nation and getting
it right is no small matter. The creation and sustainment of any organization tasked with
fostering innovation and leaps forward requires a very deliberate approach, as it is extremely
easy to get the equation wrong.

Innovation in this day-and-age is very much about making advantage of the ever-increasing
speed of technology cycles combined with leveraging the significant investment from the
commercial sector combined with seeding/harvesting research/academics at scale. Translation
of innovation by/with/into government requires the utmost consideration and deliberate
approach in achieving a desired outcome, as institutional government is not currently designed
to be the optimum environment. Success is as much about what should not be done as what
should be done. What should be done is to build a standalone construct directly funded and
insulated from large bureaucratic institutions and politics and recruit proven successful
leadership from a highly competitive part of the economy with autonomy to create an agile and
fast culture by recruiting the best-and-brightest constructive minds who can ultimately produce
the intended results. What should not be done is to subjugate ARPA-H to a large and slow-
moving bureaucratic government structure, like the NIH, or to the leadership of any career
bureaucrats, If NiH is the home of ARPA-H, you would be better off not wasting the money,
time, and opportunity. Likewise, you will want to select your leadership from the ranks of the
fastest evolving part of the nation and economy. Innovation inherently includes some failure,
and, failing-fast and recovering-quickly is important and characteristically intrinsic to successful
leaders operating at competitive speed. Please do it right.

1 am including some of my background/experiences below, to create some context for my
advice above,

As an Entrepreneur | have been building the most advanced healthcare and medical device
ventures over 30 years in the Silicon Valley. | founded and led the first eCommerce system for



165

medical supplies streamlining the healthcare supply chain and saving lives; | founded and led
the earliest Software as a Service (SaaS) company for designing and equipping high tech
hospitals better and faster thereby saving lives; and | led the first breakthrough Artificial
Intelligence software company in medicine saving the lives of stroke patients. 1| have created
both private and public companies, and all these ventures have stood the test of time and
continue to be leaders. | understand innovation in healthcare and medicine and translating
such into constructive production.

As an Academic with multiple advanced degrees in engineering and biomedical physics from
our Nation’s premier institutions and programs, | translate innovation from academics into
commercial ventures. As an Adjunct Professor at the Stanford University School of Medicine.
my primary responsibility is working with clinical and academic faculty to bridge academic
innovation into commercial solution and venture creation. | have been successful and have also
been witness to failures. | understand academic research innovation and translating such into
commercial successes,

As a Citizen | answered the call of the Nation and am currently assisting the Department of
Defense as a Director of the well-known Defense Innovation Unit. | work with the Leaders of
the Department and the Commanders of the Military, and across the chain-of-command to the
warfighters. | have advanced innovative cyber and telecommunications capabilities into the
DoD to strengthen the Nation's security, and | work closely with the teams responsible for
doing the same with artificial intelligence, autonomy, energy, human systems, and space. The
White House and other Cabinet Departments are engaged with my work and approach. | have
been successful and have also been witness to failures. | understand commercial innovation
and translating such into government.

Please feel welcome to contact me directly if you need further detail or color.

Respectfully Submitted for the Congressional Record,

Dr. Jeffrey H. Kleck
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DATE: February 7, 2022
TO: The Honorable Anna Eshoo, Chairwoman

The Honorable Brett Guthrie, Ranking Member
U.S. House Energy and Commerce Committee Subcommittee on Health

FROM: David Arons, Chief Executive Officer
Danielle Leach, Chief of Community and Government Relations
The National Brain Tumor Society

National Brain Tumor Society submits the following statement for the February 8,
2022, U.S. House Energy and Commerce Committee Subcommittee on Health
hearing, "ARPA-H: The Next Frontier of Biomedical Research." We respectfully
request that this statement be entered into the hearing record.

National Brain Tumor Society (NBTS) is the largest patient advocacy organization in
the United States committed to curing brain tumors and improving the lives of brain
tumor patients and their families. Our vision of conquering and curing brain tumors is
powered by our partnerships across science, health care, policy, and the business,
nonprofit, and governmental sectors. We fund treatment-focused research and convene
those most critical to curing brain tumors once and for all.

We support the Committee's work to bring attention to the proposed ARPA-H program
and are pleased that cancer will be one of the primary focuses of the program. The
Committee’s important work will be further supported by President Biden's recently
reignited Cancer Moonshot initiative. NBTS is supportive of both ARPA-H and the
Cancer Moonshot initiative and hopes the concerted effort and collaboration across all
government agencies and research programs can create the cures and quality of life our
brain tumor community urgently needs.

Today, an estimated 700,000 people in the United States live with a primary brain
tumor. More than 88,000 new diagnoses are expected in 2022, and an estimated
150,000 additional cases of metastatic brain cancer are further anticipated. A diagnosis
comes with a severe impact to patients and loved ones, and certain brain tumors are
among the most life-threatening forms of cancer. Brain tumor patients and loved ones
need breakthroughs now.

Brain tumors are an excellent focal point for ARPA-H as solving the challenges
associated with their treatment offers the potential to yield significant progress for
many other disease areas, even beyond cancer. For example, ARPA-H could spearhead
innovation in technologies to open the blood-brain barrier to promising drugs that

55 Chapel Street, Suite 200, Newtcn, MA 02458 | 617 924 9997 www.braintumor.or
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could benefit patients with brain tumors and other neuro-degenerative diseases. It
could also bring forward novel liquid biopsy approaches to evaluating the existence
and growth of brain tumor cells and may someday bring about early detection for brain
tumors that does not exist today. Finally, the new program, through pushing forward
the field of radiographic imaging, could potentially open up new opportunities to know
if investigational treatments are working against brain tumors and other brain related
diseases in less and non-invasive ways. We urge that as ARPA-H is authorized it be
instructed to be inclusive of patient experience and patient advocacy so that the new
program is true and authentic to those it is ultimately serving.

ARPA-H is a bold and timely opportunity to build on and leverage partnerships
between the National Institutes of Health (NIH) including the National Cancer
Institute and industry to launch a portfolio of transformational projects to help brain
cancer patients and many others. We offer to serve as a resource for the Committee as
it addresses ARPA-H and share our thoughts. We look forward to working together,
and if you have any questions or would like additional information, please contact
Danielle Leach, Chief of Community and Government Relations, at
dleach@braintumor.org.

aintumc

or
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STATEMENT FOR THE RECORD

Submitted by
Rajarshi Banerjee, M.D., Ph.D., MSc., MRCP
Chief Executive Officer, Perspectum

“ARPA-H: The Next Frontier of Biomedical Research”
Hearing before the Subcommittee on Health
Committee on Energy and Commerce
February 8, 2022

Chair Eshoo, Ranking Member Guthrie, Chairman Pallone and Ranking Member
McMorris-Rodgers:

Thank you for the opportunity to submit testimony today on the need and opportunities
arising from the United States’ commitment to modernizing biomedical research infrastructure
to keep pace with the astounding and rapid developments which are occurring almost daily in
science. As a scientist, medical doctor, and co-founder of a diagnostics company, Perspectum, |
commend you for your foresight in scheduling this examination of one of the largest issues
facing medicine and our health care delivery system today.

In particular, | appreciate the opportunity to continue our dialog on how research can
improve the diagnosis, treatment and potentially even curative treatments for long-COVID-19,
or as some call it, “long-COVID,” or Post-Acute Sequalae of SARS-CoV-2 infection (“PASC”).

At the outset, | hasten to recognise Oversight Subcommittee Chair Diana DeGette and
former Chair Fred Upton for their vision, foresight and determination in drafting and advancing
the ARPA-H legislation. That there are at last count 80 cosponsors of H.R. 6000 speaks volumes
about it, not only the need for this bill, but also the overwhelming support it is receiving in
Congress.

Indeed, it is important to recognise the landmark achievement of the predecessor law,
and at Perspectum we hail the Committee’s persistence and leadership in drafting, pushing to
enactment, and then monitoring implementation of the landmark 215t Century Cures law (P.L.
114-255), which has done so much to spur innovation in health care research, treatment, and
delivery. Your deep commitment to improving the lives of patients is evident by this substantial
work, and it is even more impressive that you are now advancing the follow-on,
comprehensive, CURES 2.0 bill.

Today, | would like to provide the Subcommittee with the benefit of Perspectum’s views
on long-COVID, a family of diseases to which we have devoted considerable energy from the
start of the pandemic. We are keenly aware, and are especially heartened, that the authors
recognise the importance of advancing knowledge of long-COVID by addressing it in the first
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section of the bill. It is my hope this legislation can be enacted this year and | offer my
continued assistance to members and staff whenever needed.

Who We Are:

A brief mention about my background may help you put my remarks in context. |
studied medicine at Oxford, and became interested in acquired heart and liver disease, which
were alarmingly on the rise driven by obesity and alcohol use, conditions which are
unfortunately all too present in the United States as well. | realized that | wanted to play a role
in improving care for these patients and focused on developing customized solutions to deliver
better outcomes to promote what we call in Britain, “kinder healthcare.” This led me to build a
medical technology company, assemble a highly capable multidisciplinary team with many
great diagnostic scientists, engineers and clinicians, and direct our focus to work on these
challenges, starting first with liver disease.

Perspectum now is a leading commercial-stage, precision health company based in the
United Kingdom with offices in the United States. Our approach to patient care draws on the
expertise of the renowned physicians and scientists who lead our company, and we collaborate
with world-leading experts on metabolic diseases, cancer, diabetes and other chronic diseases
to push forward research. In offering advanced diagnostic solutions to doctors, we can support
better decision-making, personalized care for patients, and better outcomes.

At Perspectum, we are very proud of our flagship product, LiverMultiScan, which has
been cleared by the Food and Drug Administration for the non-invasive assessment and
monitoring of liver disorders that may include nonalcoholic fatty liver disease {NAFLD) and non-
alcoholic steatohepatitis (NASH), a severe form of fatty liver disease. LiverMultiScan is now
being used in over 250 sites in the US, and is part of the Medicare and AlM pathways for the
safer evaluation of liver disease, replacing liver biopsy. We have other FDA-approved products,
including those to support precision surgical decision-making for hepatologists and provide
clinicians with highly-specific tools to monitor biliary diseases, such as primary sclerosing
cholangitis {PSC).

As a company, Perspectum is committed to innovation and matters of public health and
healthcare.

Our Response to the Emerging Covid-19 Pandemic:

The long-term impacts of COVID outside the lungs were not known in the period of
March-April, 2020 when COVID first was discovered and then declared a pandemic. Perspectum
already had many great medical innovation and clinical scientists, so it was only natural to focus
our energies on COVID-19.

We undertook the world’s largest study of mapping organ health in ‘post-COVID’
individuals. We enabled existing mobile MRI scanners on site at our main office with our
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advanced software services to look at multiple organs in the torso, using a single 30-minute
scan to find out if a patient has sustained organ damage by a disease. We became the first to
show that organ damage can occur in COVID patients even if they have not been hospitalized.
Our preliminary figures indicated that, four to five months after infection, almost 70 percent of
COVID patients with persistent symptoms had sustained damage to one organ, and a quarter of
these have two or more organs damaged (Dennis et al. 2021, referenced below).

Compelled by findings of our recently published community-based clinical study
(designed and conducted by a Perspectum team in Oxford and our collaborators entitled,
“Multiorgan impairment in low-risk individuals with post-COVID-19 syndrome: a prospective,
community-based study,” Dennis et al. (2021). BMJ Open, 11(3), e048391%), we are continuing
to explore the possibility that there are unique health issues facing women presenting with
Long-COVID. Of the individuals in our community study, 71% were females and 19% had been
hospitalized with COVID-19. Impairment in the liver, heart or lungs was associated with further
organ impairment in 63%, 62% and 48% of individuals, respectively. | also currently serve as a
team member of the largest clinical long-COVID study to-date called STIMULATE-ICP2
(Symptoms, Trajectory, Inequalities and Management: Understanding Long-COVID to Address
and TransformExisting Integrated Care Pathways), led by University College London Hospitals
NHS Trust and University College London. The 2-year study is designed to deliver the needed
knowledge to scientists and clinicians to improve patient care and to inform policymakers,
while collecting real-world data at scale.

Real-Time Revelations:

The long-COVID communities of researchers, clinicians and patients are extremely
gratified that Congress had the wisdom to provide $1.15 billion in funding to the National
Institutes of Health for grants which will begin to answer the myriad mysteries of PASC,
including whom it affects, for how long, and how they should best be treated.

From our work, we become more and more convinced about the need to devote
additional resources to long-COVID — to help patients, to identify how best to treat the range of
illnesses long-COVID embraces, and to determine the extent and duration of post-COVID illness,
among many issues. Even now in our third-year of the pandemic and despite the best efforts of
researchers and clinical medical experts, we still have not identified sound clinical treatment
pathways for long-COVID patients, do not understand whom it affects and for how long, and
are still addressing the PASC crisis in “real-time,” while many people are also now dealing with
the after effects of COVID-19 infections persisting.

! https:/bmjopen.bmj.com/content/11/3/¢048391

2 hitps:/www.stimulate-icp.org/
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As you may recall, as CEQ, | submitted testimony to the April 28, 2021, Health and the
Environment Subcommittee hearing on Long-COVID in which Perspectum observed five key
points that must be considered in any on-going study of long-COVID:

1) Inthe majority of persons whose COVID does not resolve in three months, there can
be significant organ damage which should be recognised early;

2) Long-COVID is a multi-system illness that must be treated holistically;

3) We have no idea how long it will persist in a patient, and this could engender a
whole new cohort of the disabled, especially among healthcare workers;

4) We are beginning to see signs that the health care delivery system cannot keep up
with the need for patient treatment; and

5) More information needs to be developed about the disproportionate impact of long-
Covid on certain patient populations, be it race, income, age, geography or pre-
existing conditions, to name a few.

These observations largely remain true today and this supports the focus of H.R. 6000.

Comments on Sec. 101, “Further Understanding the Implications of long-COVID":

We are enormously appreciative of the prominent and early long-COVID language you
included in the CURES 2.0 bill; it is to be noted that you obviously understand the importance of
work to help patients in this area because you included as the very first section, Sec. 101,
language on the “Further Understanding the Implications of Long-COVID.” It is that language on
which we wish to make several recommendations as follows.

First, at the outset, we urge that efforts be undertaken to develop a common
understanding of the definition of “long-COVID” — whether in your legislation or by some other
administrative, congressional or other action. It is extremely hard to measure the extent of
PASC or know how long to monitor its progression in patients as well as our success in
addressing it, without a common understanding of what and how “long” long is. Understanding
these things is of the utmost importance from the perspective of patients’ physical and mental
health. We note that the World Health Organization (WHO) recently published a clinical case
definition of post-COVID. Although the WHO definition has been criticized by some as lacking,
we concur with the motivation behind the WHO’s action — that a lack of consensus on the time
of onset and length of symptoms could impede our complete understanding of the extent and
duration of PASC; this undoubtedly affects medical research and the utility of study results.
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Other recommendations on the specific subsections of Sec. 101: “Further Understanding the
Implications of Long-COVID”:

General Comment: As a general comment on the purpose of Sec. 101, we believe that
this is an important and certainly a necessary goal. We also appreciate that the implications of
PASC are far from being identified totally. That said, we urge that you move beyond “study” to
action on long-COVID where possible and especially in clinical settings and care, as there are
published data showing that patients with long-COVID are at higher risk of death, disability and
rehospitalisation.

Perspectum respectfully suggests you have the opportunity to play a leadership role in
strengthening the US government’s response to long-COVID by broadening this language. For
example, this could be accomplished by a sectional title change:

We suggest that the title embrace the notion of encouraging action on the range of
issues associated with long-COVID, beyond the national coverage study. We recommend the
Section 101 title read “Establishing a Framework for Priority Action on Long-COVID.”

While there is substantial funding being devoted to long-COVID research, and more to
come as funding for programs under the ARPA-H entity you authorize gets underway, even so
there is need for us to act now where we can. The job is substantial, spanning all the public
health agencies as well as the Social Security Administration and perhaps the Department of
Labor {e.g., the Office of Disability Employment Policy and the Occupational Safety and Health
Administration) and the Internal Revenue Service among others.

Authority for New Coordinating and Monitoring Bodies: For this reason, we
respectfully request you consider establishing two coordinating and monitoring bodies. The
first would be an inter-agency Task Force which will bring together all of the Federal
government’s myriad agencies who address long-COVID. The second would be a new “Office of
Long-COVID” established under the authority of the Assistant Secretary for Health (ASH) at the
Department of Health and Human Services (HHS).

Virtually every public health agency is involved in PASC in some way, from the Centers
for Disease Control and Prevention to the National Institutes of Health, but also agencies such
as the Health Resources and Services Administration which we believe will play a growing role
as the need for increased service delivery in this population becomes more evident.

Over the years, the ASH has played a leadership role in coordinating the government’s
response to health crises, for example with AIDS in the mid-1980s. So, this would be a natural
home for such an effort. That said, if you determine a broader need exists so that programs in
human services could also be embraced, a new office could be established at secretarial level.

While we understand the natural reluctance to create bureaucratic entities, in this case
there is an urgent need for such a coordinating body, which can both provoke action and
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monitor the range of results. Likewise, such a need exists across government agencies. If there
are concerns about the length of operations of these offices, they could be term-limited with
the possibility for reauthorisation in the future.

Sec. 101{a)

Regardless of who is the lead in Federal governmental long-COVID efforts, we think
there is a need for further understanding the implications of a number of issues associated with
long-COVID beyond what is in your draft legislation.

Sec. 101{a}{1)

Additional requirements for the study: For the Survey, you may want to direct the
Department of Health and Human Services to study current funding and sources for coverage of
long-COVID in both the public and private sectors; this would complement the current language
which surveys patients only. Further, we suggest you consider providing guidance on how
“large” the national survey is — to make certain it adequately reflects a range of geographic
areas, including rural and urban, a range of age groups, young to old, and a range of persons
from varying socio-economic backgrounds, races, and genders. Health inequalities have been
highlighted by COVID-19 and apply to long-COVID patients as well.

Additional topics for the study: We also recommend that your draft go beyond
assessing the broad topics of health care coverage, long-term care coverage, and disability
coverage to address problems more specifically with factors such as:

-Eligibility for coverage in these three areas:
- for primary care visits
- access to diagnostics,
- follow-up with specialists, and
- on-going care and rehabilitation needs, including support to return to
employment,

-Eligibility for services based on issues such as lack of an initial positive COVID test
(discussed much at the April 28 hearing); and,

-The need for a standardized definition of disability to ensure quick access to disability
coverage.

Sec. 101(a}{2)

Survey Report: We agree it is important for Congress to have an expedited report
about the coverage survey; that said, it might be helpful to require that in writing, in the report,
that the Secretary or his designee provide a description of who was surveyed when and where,
and a discussion of the answers to the above questions we suggested you pose.
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Sec. 101(b)(1)

Learning Collaborative: Page 4, lines 1-2, you may want to make clear that the
representatives should be from key sectors of the health care community “who have expertise
in long-COVID.”

Sec. 101 (c)

COVID Scientific Research for Children: We heartily endorse the addition to your
proposal of this authorization for NIH grants to research the long-term effects and treatments
of COVID-19 in children. We are starting to engage in such research in the UK and welcome any
future collaboration.

Sec. 101 (d)

Study on Disparities in Long-COVID: Additionally, we welcome this addition to the
previous draft, which will authorize a National Academy of Medicine study on disparities in
racial and ethnic minority groups on the diagnosis of, severity of symptoms, access to care, and
treatment for long-COVID. As the pandemic progresses, we are finding such disparities more
and more, and their identification can only improve diagnosis and treatment outcomes.

Sec. 101 (e)

Education and Dissemination of Information with Respect to Long-term Symptoms of
COVID-19: As previously cited, we are concerned about the relative lack of attention given to
managing long-COVID clinically, and therefore a public education program at HHS is very
welcome. Likewise, dissemination of information to providers under this program is a welcome
addition to the bill, although we caution any such program must not only be flexible enough to
provide information in as close to “real-time” as possible. The information dissemination must
also embrace the full range of issues associated with PASC, including appropriate diagnostic
tools and treatment options.

Funding for Programs Authorized in Sec.101: We are heartened that H.R. 6000 has now
allocated specific authorizations for programs contained in this section, in contrast to the “such
sums” authorization in the previous draft. This is an improvement. Additionally, we note the
relative lack of public discussion and thus priority devoted to long-COVID compared with COVID
itself. As we watch the real possibility that this pandemic will become endemic, there is not
enough focus on the fact that long-COVID most certainly could linger.

By-Pass Budget: As you know, the National Cancer Act of 1970 provided a special
authority that allows the National Cancer Institute to submit a “bypass” budget directly to The
White House without Department review. The intent was to make certain that cancer research
received what the scientific community felt was necessary, unimpeded by more political
considerations. Given the importance of continuing PASC research, we suggest you might
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consider authorizing the HHS to submit a “bypass budget” for some or all of the long-COVID
programs authorized in H.R. 6000. If there are concerns about this precedent, it could be time-
limited.

Potential Addition to Sec. 101:

NiH Report: Given that the majority of long-COVID activities are currently taking place
at the National Institutes of Health, and recognizing the large appropriation for those activities
you provided to NiH, you may want to consider requesting a brief-but-comprehensive biannual
report {or some other patient-friendly medium) from the agency on its COVID research
activities. While we would not want to divert NIH's work, it is important that the patients know
what research is being undertaken and where should patients and their families wish to
participate or learn more. Clinicaltrials.gov may be too specific and not easily navigable for
these purposes.

Conclusion:

In closing, Madame Chair and members of the Subcommittee, we at Perspectum
commend your foresight in addressing the public health problem that is long-COVID. From our
work over the past two years, it is clear that there is much to be learned about PASC, but we
must ensure doctors and other health care providers recognise and diagnose long-COVID early
in a patient’s illness. We also must develop clear clinical guidelines while simultaneously
developing effective treatment pathways. | am outlining just a few of the many challenges our
heaith care delivery systems face —and | fear we are losing precious time for many patients and
their loved ones already. It is my hope that the benefit of our experience will help direct you as
you move forward, and | remain available to provide the benefit of our expertise to you at any
time.

Thank you for this hearing, and thank you for the opportunity to submit this testimony
today.

Nellie Wild | VP Corporate Affairs
Gemini One, 5520 John Smith Drive, Oxford, OX4 2LL, UK
Mobile: (202) 617-6619 | nellie.wild@perspectum.com | perspectum.com
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Phenome
HEALTH

November 11, 2021

The Honorable Anna G. Eshoo

Chairwoman

Subcommittee on Health

House Committee on Energy and Commerce
2125 Rayburn House Office Building
Washington, DC 20515

Dear Chairwoman Eshoo:

We are writing to express our strong support for the legislation you have introduced, H.R. 5585, to
create the Advanced Research Projects Agency for Health (ARPA-H). It will catalyze innovation,
transform big ideas, advance scientific discovery, and optimize human health.

We have spent our careers on research and clinical investigations into how to provide and
deliver better healthcare to humans. Transformational advances in human understanding over
the past half century, including pioneering new technologies for analyzing human biomolecules
such as the explosive advances of DNA sequencing, the human genome project, a systems
biology approach applied to medicine (precision medicine), and the data-driven analyses of
precision population health medicine where definitive physiological, molecular, imaging, and
clinical information provide fundamental new insights into human health, both for body and
brain. These place us in a unique position to bring all of these technologies, strategies and
computational platforms together in a integrative manner to transform health. We can now
advocate a science of individual human wellness and disease prevention.

ARPA-H appears uniquely positioned to catalyze a fundamental change in medicine that is
predictive, preventive, personalized, and participatory. We are on the cusp of a shift in the
evolution of health care and medicine unlike anything we have seen previously. We believe
ARPA-H will revolutionize the manner which government helps to usher in the era of
individualized care based on a fuller understanding of the human genome and phenome and the
application of these insights to individual humans.

We are particularly pleased to understand that ARPA-H will function as a distinct organization
with independent management following the innovative DARPA approach at the DOE (a director
and program managers who will chose the projects). We endorse the concepts that the new
program managers will be serving independently and without typical peer review timelines, that
up front risk taking will be considered important for projects considered by ARPA-H, and that the
importance of the consolidation of relevant knowledge and diversity, equity and inclusion are
high priorities. We can reach more milestones in health care when we move data from silos and
employ the science of wellness integratively and longitudinally across individual lives. As
designed, ARPA-H can transform how we approach individualized wellness, disease prevention
and treatment over the entire spectrum of acute and chronic diseases.

Phenome Health 401 Terry Ave North Seattle, WA 98109-5234 | phenomehealth.org
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We look forward to further action on H.R. 5585 that will authorize ARPA-H. We will be fully
supportive of funding and have signaled our support to other Members of Congress. It is our
sincere hope to be a part of ARPA-H as we make our way through another paradigm shift in
science and health. We stand ready to assist you and your staff in any way possible.

Sincerely,

Lorog ool

Lee Hood, MD, PhD

Co-Founder and Chief Strategy Officer
ISB, Seattle

CEO, Phenome Health

George Church, PhD
Robert Winthrop Professor of Genetics
Harvard Medical School

CAA

Ed Lazowska

Michelle A. Williams, ScD
Dean of the Faculty
Harvard T.H. Chan School of Public Health

Wap sy bprm

Ralph Snyderman, MD
Chancellor Emeritus, Duke University
Director, Duke Center for Personalized Health Care

Professor and Bill & Melinda Gates Chair Emeritus
Paul G. Allen School of Computer Science & Engineering

University of Washington

cc: Representative Jim Clyburn, Majority Whip
Representative Cathy McMorris Rodgers, Ranking Member

Representative Kim Schrier, MD
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PhysiciansCommitt:

for Responsible Medicine e PCRMORC]
5100 Wisconsin Ave. NW, Suite 400 » Washington, DC 20016 ¢ Tel: 202-686-2210 * Fax: 202-686-2216 ® pcrm@pcrm.org

Statement for the Record
U.S. House Subcommittee on Health of the Committee on Energy and Commerce
February 8, 2022

Submitted by: Catharine E. Krebs, PhD, Medical Research Specialist

On behalf of the Physicians Committee for Responsible Medicine, thank you for the opportunity to submit this
statement for the record regarding the establishment of the Advanced Research Projects Agency for Health (ARPA-
H). We request this statement be included in the record for the Subcommittee on Health’s February 8, 2022 hearing
entitled “ARPA-H: The Next Frontier of Biomedical Research.”

The Physicians Committee is a 501(c)(3) nonprofit organization supported by over 175,000 members nationwide
working for effective, efficient, and ethical medical research and product testing. We collaborate with federal and
state agencies, the private sector, and academia to improve public health and medical practice.

As Congress provides the necessary framework for ARPA-H, the Physician Committee recommends the following
objectives to ensure the new agency’s ability to truly transform medical breakthroughs: (1) establish a strategic
focus on human-specific approaches, (2) establish ARPA-H independently of the National Institutes of Health
(NIH), and (3) commit to public transparency and accountability.

1. Strategic focus and investment in human-specific approaches

To achieve its goals of accelerating innovations and transforming health technologies and cures, ARPA-H must
include a strategic focus on human-specific, nonanimal research. Human-specific research approaches, including
tissue chips, organoids, and in silico models, use human cells, tissues, and data to better predict outcomes for
patients. Not only do these approaches recapitulate human physiology, disease states, and clinical responses to drugs
more closely than animals, they also permit key advantages over comparable animal-based systems, such as
microenvironmental control, longitudinal monitoring, high throughput experimentation, and patient-specific
modelling, all within a shorter time frame and with lower resource and ethical burdens.! Additionally, these
innovative methods can account for complex and diverse human risk factors, helping to advance personalized
medicine and reduce health disparities, a pillar of the ARPA-H concept.? Prioritizing funding for studies involving
human subjects and investigating community and population health and health disparities will help address not only
disparities in health outcomes, but also disparities in investigator award rates.?

! Ingber, Donald E. “Is It Time for Reviewer 3 to Request Human Organ Chip Experiments Instead of Animal Validation
Studies?” Advanced Science 7, no. 22 (2020): 2002030. https://doi.org/10.1002/advs.202002030.

2 The White House. “ARPA-H Concept Paper.” Published online 2021. https://www.whitehouse.gov/wp-
content/uploads/2021/06/ARPA -H-Concept-Paper. pdf.

3 Hoppe TA, Litovitz A, Willis KA, et al. Topic choice contributes to the lower rate of NIH awards to African-
American/black scientists. Sci Adv. 2019;5(10):eaaw7238. doi:10.1126/sciadv.aaw7238.
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In addition to improving success in translating medical discoveries to interventions for patients, a strategic-focus
on human-specific research at ARPA-H would aid animal research reduction and replacement efforts, lead to a
higher return on investment of federal research dollars, and help the U.S. maintain global leadership in medical
research. Medical research currently relies heavily on the biology of other animal species,* with as many as 100
million dogs, cats, monkeys, mice, rats, and other animals being used in U.S. laboratories each ycar.5 However,
analyses of many disease areas, including Alzheimer’s disease,® cancer,” and sepsis,8 demonstrate that information
derived from animal experiments does not translate well to humans due to species differences in anatomy,
physiology, lifespan, and disease characteristics. This lack of translation is costlygz around 95% of drugs fail in
clinical trials after passing extensive animal testing,lo Increasingly, scientists and various stakeholder groups
including the NIH'! acknowledge the shortcomings of animal experiments, concluding that there is a need to

develop and promote methods that are more relevant for humans. 12

The high-risk, high-reward nature of ARPA-H provides a crucial opportunity to shift U.S. medical research away
from animals and ensure global leadership in human-specific research innovation and technology.'® We therefore
recommend that there be an explicit goal in authorizing legislation for ARPA-H to reduce research reliance on
animals by including consideration of translatability to humans and reduction of animal use as explicit criteria for
determining ARPA-H investments.

Experts and scholars in animal ethics and nonanimal methods can provide the ARPA-H director with global context
and detailed input to advance progress in reducing medical research reliance on animals. Congress should ensure
that partnerships with nonprofit organizations, including patient advocacy groups and animal protection groups, are
pursued in the setting of strategic direction at ARPA-H.

4 Veening-Griffioen DH, Ferreira GS, Boon WPC, et al. Tradition, not science, is the basis of animal model selection in
translational and applied research. ALTEX. 2021;38(1):49-62. doi:10.14573/altex.2003301.

SCarbone L. Estimating mouse and rat use in American laboratories by extrapolation from Animal Welfare Act-regulated
species. Sci Rep. 2021;11(1):493. doi:10.1038/s41598-020-79961-0; USDA APHIS | Research Facility Annual Summary &
Archive Reports. Accessed April 24, 2021.
https://www.aphis.usda.gov/aphis/ourfocus/animalwelfare/sa_obtain_research_facility_annual_report/ct_research_facility_an
nual_summary_reports.

6 Pippin JJ, Cavanaugh SE, Pistollato F. Animal Research for Alzheimer Disease: Failures of Science and Ethics. In:
Herrmann K, Jayne K, eds. Animal Experimentation. Vol 22. Working Towards a Paradigm Change. Brill; 2019:480-516.
Accessed February 4, 2022. https://www.jstor.org/stable/10.1163/j.ctvihzq0f.27.

7 Mak IW, Evaniew N, Ghert M. Lost in translation: animal models and clinical trials in cancer treatment. Am J Transl Res.
2014:6(2):114-118. https://www.ncbi.nlm.nih.gov/pmc/articles/PMC3902221/.

8 Seok J. Warren HS, Cuenca AG, et al. Genomic responses in mouse models poorly mimic human inflammatory diseases.
Proc Natl Acad Sci. 2013:110(9):3507-3512. doi:10.1073/pnas.1222878110.

 Animal testing and its alternatives — the most important omics is economics. ALTEX - Altern Anim Exp. 2018:35(3):275-
305. doi:10.14573/altex.1807041.

19 National Center for Advancing Translational Sciences. “About New Therapeutic Uses.” Published March 18, 2015.
https://ncats.nih. gov/ntu/about: Thomas DW. Clinical Development Success Rates 2006-2015. Published online 2016.
https://www.bio.org/sites/default/files/legacy/bioorg/docs/Clinical%20Development%20Success%20Rates %202006 -
2015%20-%20BI0.%20Biomedtracker.%20 Amplion%202016.pdf.

11 National Center for Advancing Translational Sciences. “About Tissue Chip.” Published March 16, 2015. Accessed
February 4, 2022. https://ncats.nih. gov/tissuechip/about.

12U.S. Government Accountability Office. Animal Use in Research: Federal Agencies Should Assess and Report on Their
Efforts to Develop and Promote Alternatives. 2019;(GAO-19-629). Accessed August 20, 2020.
https://www.gao.gov/products/ GAO-19-629

13 “On a 30-Year Mission to Replace Animal Tests with Alternative Methods.” EU Science Hub - European Commission.
Accessed February 4, 2022. https://ec.curopa.cu/jrc/en/news/30-year-mission-replace-animal-tests-alternative-methods.
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Authorizing language for ARPA-H should also establish that Program Managers, as selectors of projects to be
supported by ARPA-H, take into consideration the following criteria, which are absent in currently proposed ARPA-
H authorizing language: (a) the relevance of the project to human biology and disease, (b) the project’s minimization
or elimination of animals, (c) the project’s inclusion of women and minorities as subjects, and (d) the diversity of
perspectives and research modality expertise on the research team. Together, these criteria will help to advance
translation, reduce reliance on animals, promote innovation, and foster workforce diversity.

2. Independence from the NIH

For ARPA-H to be truly transformational, it is crucial that it remains independent from the structure and culture of
the NIH by being housed separately within the Department of Health and Human Services (HHS). Scientist attitudes
toward animal experiments and the human-specific approaches capable of replacing them are key cultural
components driving research trends and model choice.'* NIH culture, through strategic planning documents and
processes, grant review procedures, and ethics policies, upholds the idea that animal experiments are a gold
standard,; this view would hinder the ability of ARPA-H to accelerate innovations and transform health technologies.

A recent NIH Advisory Committee to the Director working group on Enhancing Rigor, Transparency, and
Translatability in Animal Research stated that “tackling the cultural incentives to keeping the status quo™ will be
required to improve the translatability of model systems.'®> While we agree with this sentiment, the working group
and the NIH both fail to understand that the biggest problem with the status quo is not that animal research lacks
certain characteristics like rigor, reproducibility, and validity; it is the continued NIH reliance on animal use and its
unwillingness to move away from this paradigm that stalls progress. ARPA-H must shift away from a culture of
continually prioritizing animal-based methods and toward a culture that supports the development of more ethical
and more translatable nonanimal methods through innovation and risk-taking. To ensure this independent culture,
ARPA-H should be housed independently of the NIH.

Furthermore, housing ARPA-H at HHS would allow more seamless coordination between and collaboration with
agencies other than the NIH that also play a crucial role in the prevention and treatment of disease, such as the
Centers for Disease Control and the Food and Drug Administration. Transforming medical breakthroughs at ARPA-
H will require a diversity of perspectives, tools, and collaborations, as well as a flexibility that are best fostered at
an independent agency built from the ground up, rather than through existing structures.

3. Transparency and accountability

The U.S. commitment to the 3Rs principles of refinement, reduction, and replacement of animals in research is laid
out in the Guide for the Care and Use of Laboratory Animals, the use of which is required by the Public Health
Service Policy.16 Integral to this commitment are the accurate counting of animals used in experiments and the
accurate reporting of federal funding dedicated to projects involving animals. It has been NIH’s policy since 1985
to collect an “average daily inventory™ of vertebrate animals housed in research facilities that wish to receive agency

14 Veening-Griffioen, Désirée H., Guilherme S. Ferreira, Wouter P. C. Boon, Christine C. Gispen-de Wied, Huub
Schellekens, Ellen H. M. Moors, and Peter J. K. Van Meer. “Tradition, Not Science, Is the Basis of Animal Model Selection
in Translational and Applied Research.” ALTEX 38, no. 1 (2021): 49-62. https://doi.org/10.14573/altex.2003301.

15 ACD Working Group on Enhancing Rigor, Transparency. and Translatability in Animal Research. NIH Advisory
Committee to the Director. Accessed December 6, 2021. https://www.acd.od.nih. gov/working-groups/eprar. html.

1 U.S. Government Accountability Office. “Animal Use in Research: Federal Agencies Should Assess and Report on Their
Efforts to Develop and Promote Alternatives,” no. GAO-19-629 (September 24, 2019). https:/www.gao.gov/products/GAO-
19-629.

3
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funding.'” Domestic facilities are required to file such documentation every four years as part of an Animal Welfare
Assurance. However, copies of these documents are available to the public only through Freedom of Information
Act requests, making large-scale tracking and accountability efforts impossible.

Congress should therefore improve the accuracy and transparency of such information at ARPA-H by requiring that
animal information is collected annually and requiring each ARPA-H-funded facility to report the total number of
animals per species bred and used by the facility in the previous year, organized by pain and distress category.
Congress should also require ARPA-H to create a publicly accessible website for dissemination of this information,
including the completed forms.

In addition, Congress should require ARPA-H to implement a system that tracks which agency-funded projects
involve the use of animals and that makes this information publicly accessible. The NIH currently collects such
information with every grant application using the Research & Related Other Project Information form, which asks
applicants to answer “Yes” or “No” to the question “Are Vertebrate Animals Used?”!® Congress should require
ARPA-H to have a similar form and ensure that the answer to that question for each funded project is searchable
via a tool comparable to the NIH’s Research Portfolio Online Reporting Tools website, as many other categories of

information are.”

The public holds a necessary and valuable stakeholder perspective and public comments enable accountability.
Therefore, Congress should require the ARPA-H director to seek advice from members of the public via public
comments during the development of strategic plans and the evaluation of programs and practices. In addition,
Congress should require ARPA-H Advisory Committee meetings to be open to the public and allow for public
comments. Every NIH Advisory Council and other HHS Advisory Councils (¢.g., Advisory Council on Alzheimer's
Research, Care, and Services) hold publicly available meetings to promote transparency and accountability.

Finally, non-federal perspectives will be necessary and valuable to the development of strategic prioritics at ARPA-
H and in the carrying out of its goals. Every NIH Advisory Council and other HHS Advisory Councils (e.g.,
Advisory Council on Alzheimer's Research, Care, and Services) have positions for non-federal members. Congress
should therefore require that ARPA-H advisory committee membership includes non-federal representatives,
including positions for non-federal subject matter experts in areas of clinical and community research, human-
specific methods, and animal protection.

In conclusion, improving the effectiveness and efficiency of medical research, and therefore the health of our entire
nation, requires that research funding, policies, and practices keep pace with scientific and technological advances.
Human-specific approaches have the potential to transform our understanding of disease risks and mechanisms and
to enhance the development of safer and more effective interventions. The Physicians Committee appreciates the
Subcommittee’s efforts to advance human-specific methods at ARPA-H to accelerate innovations and transform
health breakthroughs. Please do not hesitate to reach out with any questions.

17 National Institutes of Health. “PHS Policy on Humane Care and Use of Laboratory Animals | OLAW.” Accessed February
7, 2022. https://olaw.nih. gov/policies-laws/phs-policy.htm.

'® National Institutes of Health. “G.220 - R&R Other Project Information Form.” Accessed August 20, 2020,
https://grants.nih.gov/grants/how-to-apply-application-guide/forms-¢/general/g.220-r&r-other-project-information-form.htm.
19 National Institutes of Health. “RePORTER.” Accessed February 4, 2022. https://reporter.nih.gov/.
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SIEMENS .-
Healthineers -

Statement for the Record
Hearing on "ARPA-H: The Next Frontier of Biomedical Research"
House Committee on Energy and Commerce
February 8, 2022

On behalf of Siemens Healthineers, thank you for holding this important hearing on ARPA-H. As you consider
approaches to authorizating this important new program, our company would like to share with the
subcommittee some of our recent experiences partnering with the federal government and its network of
dedicated grantees to accelerate research concepts into products — not only to maintain our nation’s global
healthcare innovation leadership, but more important to help every American get access to the right care at the
right time. We hope you find them illustrative, and we thank you for your vision and for the drive to bring this
program to reality.

Siemens Healthineers is one of the largest healthcare companies and the largest diagnostics company in the
world. Our solutions, ranging from laboratory diagnostics (including rapid point of care testing), medical imaging
and interventional imaging solutions to radiation therapy, touch 240,000 patients every single hour. In addition
to our tests' very high-volume clinical utilization, we are very focused on research to accelerate developments
from bench to bedside. For this reason, we are collaborating on over 1,500 active research projects with
hundreds of academic medical centers and hospitals across the USA. Additionally, because of our numerous
collaborations and the breakthroughs made by our researchers, we can proudly say that as a company, we
currently hold over 17,500 patents connected to successful research outcomes.

Historically, the research highlighted above was funded solely by Siemens Healthineers, focusing on product-
specific developments; however, we have recently made the decision to bring more focus to government
supported research. In conjunction with our academic collaboration partners, we applied for several NIH -
National Institute of Biomedical Imaging and Bioengineering (NIBIB) grants, some of which were awarded and
are currently active. These grants do not focus on the Siemens-specific development roadmap but do focus on
areas that are of broader significance, ones we might not have explored otherwise. Unfortunately, all these
projects are in the early stages, targeting basic research. This changed with our joint application for a RADx grant.
RADx utilized not only our research strength but placed a heavy focus on our experience of bringing safe and
reliable solutions to the market. Bringing a product to the market requires many process steps and most
academic institutions, hospitals and/or small organizations do not have the experience in-house.

The following comments will hopefully help in achieving the goal to “drive transformational innovation in health
research and speed application and implementation of health breakthroughs:”

e ARPA-H should implement the positive aspects of RADx, such as frequent stakeholder meetings
including the FDA, while removing or limiting some constraints such as ultra-quick turnaround timelines
that were necessary to combat COVID-19. We believe RADx would have led to additional sustainable
solutions if time intervals between milestones would have been slightly longer. The longer intervals
should hopefully be acceptable and sufficient to many future projects.

e Inthe current NIH structure, the majority of Academic Industrial Partnership Grants have an academic
prime awardee and an industry sub awardee. Additionally, funding levels are often capped at $500,000
before indirect costs. While this setup will also work for many ARPA-H grants, one recommendation
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would be to have grants that allow companies to focus on topics such as safety, efficacy, regulatory and
production. The goal is not to fund industries product roadmap, but to make it intriguing for industry to
take a risk. Unfortunately, such projects would require funds north of $500,000 and in many cases
would require industry as prime.

e Based on the outlined “examples of potential projects that ARPA-H could drive,” we could see ARPA-H as
a great home for visionary projects such as the scenarios that follow:

o Health care access, equity, and quality

o Every 40 seconds a United State citizen suffers a stroke. Every 4 minutes, someone dies of
stroke. Unfortunately, survival rates and outcomes do not only depend on the patient, but it
very much depends on where the stroke occurs. In stroke there is the saying, “Time is Brain,”
and every minute makes a difference in the long-term effect. Living in close proximity to a
comprehensive stroke center might allow a patient to be treated within minutes, where some
areas of the country have hours of transportation time - even by helicopter. We are proposing a
revolutionary way to treat stroke throughout the country, using endovascular robots at remote
hospitals that usually could not treat stroke. The aforementioned robots would allow an expert,
highly trained user (e.g neurosurgeon), to perform the procedure from hundreds or even
thousands of miles away from the patient. While we will begin working with the FDA rather soon
for this remote application, this will be a first in healthcare to bring a highly complex, life-saving
procedure closer to the patient. ARPA-H funding would allow Siemens Healthineers to
accelerate the work with practitioners, FDA, States Officials, CMS and other payors. ARPA-H
would have the potential to bring such lifesaving solutions faster to patients independent of
their geographic location.

o Theincreased prevalence and acceptance of smart devices and self-testing has created
opportunities to significantly impact the management of chronic diseases, from onset to the
course of the disease. These devices, such as Al based vitals monitoring, home or self-tests for
chronic kidney diseases, women’s health conditions, infectious diseases etc., coupled with
population health data have given us the ability to envisage a healthcare system where
individuals can be monitored far more precisely for their risk in developing chronic conditions.
And consequently, delay onset of more severe conditions such as End Stage Renal Disease,
significantly improving quality of life. In our more connected world this enables bringing
prevention and management of disease anywhere in the community irrespective of distance
from a clinician. A similar approach on episodic events is also highly impactful, for example a
diagnosis of AMI at the point of occurrence dramatically reduces time to diagnosis and
intervention and therefore, potential for recovery and reduces ER crowding. Siemens
Healthineers is at the forefront of developing an infrastructure and integrated solutions to
enable seamless integration of information across these settings — from the home, to an
outpatient setting through to a hospital. ARPA-H funding would greatly accelerate this
development, which we strongly believe will have a tremendous benefit in keeping people
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healthy independent of access to healthcare and reduce the overall burden on the healthcare
systems.

e Cancer and other chronic diseases

o The knowledge gap between Comprehensive Cancer Centers and a non-specialized hospital
where cancer treatment is limited to chemo- and radiation therapy is significant. We have been
working on a pathway companion approach that pulls all the relevant information about the
patient from the electronic medical record and integrates this data using smart logic. This logic
will provide information about potential treatment options that go beyond chemo- and
radiation therapy. Tools such as this have the potential to inform local physicians about
advanced treatment options such as CAR T Cell Therapy or Proton Therapy. ARPA-H could
support further standardization of such integrated diagnostics tools to ensure that all patients
and practitioners are aware of all applicable treatment options.

o Currently, Radiation or Proton Therapy are lifesaving treatments that require multiple patient
visits over weeks or months and have significant side effects. A potential new technology called
FLASH might have the ability to bundle this lengthy treatment in a sub-second long one-time
treatment. Aside from the convenience, the approach holds the promise to significantly reduce
side effects of the treatment. One of the reasons is that blood will have very, very little exposure
to radiation, unlike in the current method. ARPA-H could significantly accelerate the
introduction of this revolutionary treatment, when compared to normal industry product
development process.

¢ Infectious disease
o Our recent experiences with SARS-COV-2 have demonstrated the critical need for a

comprehensive response strategy for infectious disease screening to monitor and control spread
of infection — allowing treatments and vaccines to be effectively developed. This involves testing
at all levels — from self-test, to decentralized settings to central laboratories — as well as an
intelligent monitoring system using Al to identify areas of concern, increase testing by rapid
deployment of tests and provide reporting to monitor the infection. Through internal
development, access to partners, informatics tools and use of our Al companion pathway,
Healthineers is uniquely poised to realize such a solution. Through our global reach, we are able
to deliver a robust supply chain strategy, as well as adapt to evolving variants or testing
requirements in a timely manner, and with rigor.

As an organization, we are highly motivated by opportunities that allow us to engage in innovative research. We
excel at providing tailored solutions to support routine cases to complex treatments. Our portfolio boasts both
expertise and experience that can bridge the clinical and technical divide. Given these capabilities and the
qualifications mentioned above, we would like to express our interest in assisting with the development of this
program, specifically as it relates to contract structure. We recognize the value and importance of having an
industry representative serve in this capacity to ensure all perspectives are included and taken into
consideration.
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On behalf of Siemens Healthineers, we would like to thank you again for the opportunity to comment on this
very important initiative. ARPA-H has the potential to change the pace of developments and distribution of
healthcare and this initiative has our strong support. Please let us know if we can assist in the development of
ARPA-H.

Best regards,

G~

Christian Eusemann, PhD
VP Research & Innovation
Collaboration Officer
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~——— WHATISCHINAS
THOUSAND TALENTS PLAN?

The nation’s bid to lure back ex-pat scientists and recruit
highly -skilled foreign researchers is now in its tenth year.

announced the Thousand Talents Plan: a

scheme to bring leading Chinese scientists,
academics and entrepreneurs living abroad
back to China. In 2011, the scheme grew to
encompass younger talent and foreign scien-
tists, and a decade later, the Thousand Talents
Plan has attracted more than 7,000 people
overall. For Chinese scientists, the scheme
has given them a strong financial incentive to
return home. For foreigners, it’s an opportunity
to join the Chinese system with major admin-
istrative hurdles removed.

In 2008, China’s central government

How does it work?

Previous programmes to lure back ex-pat sci-
entists elevated postdocs and junior faculty
members to full professorial or equivalent
positions in China, but the Thousand Talents
Plan was more ambitious, aiming to target
professors and chief scientists in the West.
This approach led to tougher recruitment
criteria across all schemes, and high-level
positions became less easy to come by. It’'s well
understood in the research community that
scientists recruited through talent schemes

*1,576

in China

1 MILLION

in the United States

Although China is keen to recruit foreign
scientists, it remains difficult to become a
permanent resident in the country. China
issued 1,576 permanent residencies to
foreigners in 2016, compared with approxi-
mately 1 million in the United States.
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BY HEPENG JIA

will gain access to much higher salaries and
research funding levels than their locally
trained peers.

Where do I begin?

To apply for any of the Thousand Talents
schemes, you must already have a firm job offer
from a Chinese institution. If you are a full pro-
fessor ataleading Western university, you will
more than likely be eligible for a place on the
Thousand Talents scheme for senior academ-
ics, as long as your research record meets the
demands of your field of study in China. The
scheme is open to Chinese scientists under 55
years of age, and foreigners younger than 65.
Allapplicants must have worked at renowned
universities outside China, and have a strong
publication record.

When you’ve confirmed a position with a
Chinese institution, your university will prob-
ably suggest that you apply for the Thousand
Talents programme, and ask for your CV with
alist of published papers, copies of all aca-
demic qualifications (original or certified)
and full-text copies of your highest impact
research papers. Usually, letters of reference
are not required. The university will then apply
on your behalf. The length of the application
process (which includes an interview) can be
amatter of months if the applicant meets all of
the criteria first time around. However, after
signing their employment contract and agree-
ing to the terms of the Thousand Talents Plan,
such as a minimum three to five years of work-
ing in China, scientists may need to wait for
all aspects of their agreed research project to
be realized, as not every financial and admin-
istrative decision is controlled directly by the
university.

‘What are the benefits?

All successful applicants can expect a 1 million
yuan (US$151,000) starting bonus, and the
opportunity to apply for a research fund of 3-5
million yuan. Foreign scientists receive addi-
tional incentives, such as accommodation subsi-
dies, meal allowances, relocation compensation,
paid-for visits home and subsidized education
costs. Employers are also obliged to find jobs

for foreign spouses, or provide an equivalent
local salary. In addition, the Thousand Youth
Talents Plan targets foreign and ex-pat Chi-
nese scientists under the age of 40 — unlike the
main Thousand Talents Plan, Chinese return-
ees receive the same benefits as foreign recruits
under the Thousand Youth Talents Plan. More
details for all programmes can be found on the
official website, 1000plan.org/en/.

“YOUMUST ALREADY
HAVE AFIRM JOB OFFER”

Whether you were born in China or come
from abroad, all applications to the Thousand
Talents scheme go through your Chinese uni-
versity employer. Only one institution can
apply on your behalf, so you cannot make
multiple applications.

‘What makes for a successful Thousand
Talents application?

Your publication record, career record and
communication skills are all important. Chi-
nese institutions pay the greatest attention to
the number of high-impact papers published.
They also prefer scientists who have graduated
from leading universities. Finally, make sure
you establish the value you can add to your
chosen research institution in China, high-
lighting your research ideas and particular
areas of expertise.

A common mistake is to focus on one’s own
research without thinking about the depart-
ment or school’s research conditions and
directions. Another is to stress the signifi-
cance of your work, rather than how it could
attract funding or when it could be published.
In China, it is expected that newly employed
scientists will be productive as quickly as pos-
sible. Creativity and originality are not valued
as highly as publication rate. m

Hepeng Jia is a science writer in Beijing and
Ithaca, New York.

©2018 Macmillan Publishers Limited, part of Springer Nature. All rights reserved
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Attachment—Additional Questions for the Record

Subcommittee on Health
Hearing on
"ARPA-H: The Next Frontier of Biomedical Research"
February 8, 2022

Esther Krofah, Executive Director, FasterCures and Center for Public Health at the Milken

Institute

The Honorable Frank Pallone, Jr. (D-NJ)

1.

The incredible relief provided by COVID-19 vaccines and treatments that were made
possible by biomedical innovation are a testament to the importance of strengthening the
biomedical ecosystem to support future medical breakthroughs.

a.

b.

How do you see ARPA-H playing a role in improving our nation's pandemic
preparedness? Are there any particular technologies or platforms that could lead
to breakthroughs in our ability to prevent or respond to novel threats?

While ARPA-H’s mission should be broader than pandemic preparedness, it would
be ideally situated to leverage learnings from the COVID-19 pandemic and
prioritize investments that will both leave us better prepared for future public
health emergencies and benefit the overall biomedical innovation ecosystem.

e Investment should be prioritized in platform technologies (e.g., mRNA,
prototype pathogens) and research infrastructure. COVID 19 shone a
spotlight on the challenges in our clinical trial infrastructure, particularly the
lack of ability to engage community-level providers that enable greater patient
participation and those impacted disproportionately by the burden of disease.
ARPA-H offers an opportunity to build an infrastructure platform to support a
national community-based clinical trial network.

e A number of high-value platforms and assets were created during the
pandemic that should be sustained and made available to ARPA-H (e.g., RADxX,
the National COVID Cohort Collaborative data platform, NIH's Clinical Trial
Capacity Inventory).

e Collaboration, across and within sectors, was key to accelerating research and
product development during the pandemic, and ARPA-H should be a platform
for continued collaboration among those players.

How do you envision ARPA-H working in a collaborative manner with other
research agencies?

A muiti-agency and multi-stakeholder approach should be employed for setting
priorities and guiding/informing projects. First, ARPA-H must ensure its work is
complementary to and not duplicative of other science-funding agencies such as
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DARPA, NSF, and BARDA. Second, we strongly believe that representatives of
patients, including those from underserved communities, must be part of priority-
setting, defining the problems most important to be solved. And finally, if ARPA-
H’s work is to be truly solutions-oriented, it must be actively and regularly
engaged with and informed by other agencies critical to advancing solutions to
patients, such as FDA and CMS,

c. In what ways can ARPA-H amplify the important work done across HHS and
other federal entities working to improve health?

ARPA-H should work in close coordination with other science-funding agencies to
ensure its work is not duplicative but rather addresses the types of cross-cutting
challenges that other agencies cannot. Because of its focus on problem-solving
and commercialization of products, it should have a strong interest in close
coordination with regulatory and reimbursement agencies like FDA and CMS to
ensure that the projects it funds reach their intended end-users.

d. What metrics should be used to assess the progress of ARPA-H?

In the near term, we should be looking at the agency’s ability to organize quickly;
attract the type of leadership and program managers who are a key to DARPA's
success; get needed and appropriate authorities in place to enable its rapid and
flexible operations; and prioritize problems in areas of high unmet need and low
investment, to be addressed in consuitation with a multi-agency, multi-
stakeholder advisory group.

An important ingredient in DARPA’s success is the ability to “fail fast,” and failure
for technical reasons is not viewed as a negative. This culture must be replicated
at ARPA-H, and any metrics utilized must not create unintended consequences of
penalizing “failure.”

In the medium- to long term, therefore, ARPA-H should be evaluated by its ability
to stimulate the development and commercialization of products and platforms
that benefit the biomedical innovation ecosystem and ultimately patients—or to
fail fast and apply the lessons learned to new approaches.

We also need to ensure the projects selected by ARPA-H improve the lives of
populations that are historically underserved and come from marginalized
minority communities.

2. When we consider DARPA, the model agency for ARPA-H, it is a unique agency that
benefits from numerous special authorities. For example, DARPA is able to capitalize on
flexible hiring and procurement authorities, including grants, contracts, cooperative
agreements and other transaction authorities. These special authorities have in part paved
the way for DARPA’s success.

a. In scenarios where ARPA-H is working with prototype technologies or companies
that don’t typically partner with the government, what special authorities are
needed to ensure successful development of new platform technologies?
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ARPA-H would certainly require Other Transaction Authority, which gives it
flexibility in the contracting and procurement contracting process. It needs to
have a strong focus on technology transfer and commercialization—though that
would not necessarily require different authorities, just skills and prioritization. it
would also require freedom from federal hiring constraints to attract the types of
personnel required to manage these projects and pay them competitively.

b. How can the government ensure that technologies developed through the ARPA-
H pipeline make it into the mainstream and are accessible to all who need them?

The private sector is a critical partner in this work, whether as collaborators in
executing specific projects or as the recipients and amplifiers of any innovation
coming out of the program. Technology transfer and commercialization will be
central considerations in the policies and approach of the new agency.

Another aspect of working with the private sector could be finding ways to
leverage private investment in technologies that might come out of ARPA-H.
BARDA Ventures could be a potential model in this regard, or In-Q-Tel, which
invests in new technologies related to national security.

3. ARPA-H would employ a high-risk, high-reward and fail fast model. ARPA-H would
also collaborate with the private sector and other stakeholders to ensure that the projects
it supports ultimately lead to improvements in health for patients.

a. From your perspective, what would the collaboration between ARPA-H and the
private sector and other stakeholders look like?

As noted above, the private sector is a critical partner in ARPA-H’s work, whether
directly contracted to execute specific projects or through licensing intellectual
property created at academic institutions in pursuit of its goals. Innovative
products do not make it to patients without the involvement of the private sector.

We believe that ARPA-H should have a collaborative priority-setting process that
involves a multi-stakeholder advisory group, inciuding representatives of patients,
to ensure that the agency is aiming its efforts at solving problems in areas of high
unmet need with low investment.

The Honorable Bobbv L. Rush (D-11)

1. Last May, I was proud to introduce the LOANS for Biomedical Research Act (HR.
3437), which would establish a BioBonds Program. The BioBonds Program is a novel
approach to fund biomedical research by leveraging the significant, untapped resources of
private-sector institutional investors, including pension funds.

BioBonds are a package of loans made to researchers at eligible biomedical companies
and universities. Banks would package these loans and then sell them to institutional
investors. BioBonds are similar in structure to green bonds, which generate hundreds of
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billions of dollars in investments for climate and environmental projects. In 2020, the
green bond market reached $1 trillion dollars. Investments generated by BioBonds
would help advance translational research and enable promising research to progress
from the lab to the patient.

In my opinion, BioBonds fits squarely in the overall directive of ARPA-H to use funds to
translate scientific discoveries into technological innovations. This innovative financing
mechanism is consistent with the goals and authorizing legislation for ARPA-H and
could enable meaningful advancements in a wide range of diseases. To say it another
way, 1 believe a BioBonds program, like the one established in my bill, could be
operationalized within ARPA-H.

a. Ms. Krofah: Do you agree that BioBonds fit into the fast-growing ESG (or
Environmental, Social, Governance) arena in which investors look not only at
return, but also at public welfare, as is the case with green bonds? Why or why
not?

We agree that the BioBonds proposal for debt financing is a valuable addition to
the array of options available to support biomedical innovation, engaging a
broader range of investor types. In our view, this seems to fits squarely into the
current interest in investing in companies that create value across the ESG
spectrum. We would like to see more focus on the “Social” elements, and
specifically the health-related benefits, tracked by ESG metrics. We are looking at
how the Milken Institute might play a role in defining such metrics and driving
their adoption.
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Additi Qi i for the Record

Subcommittee on Health
Hearing on
"ARPA-H: The Next Frontier of Biomedical Research”
February 8, 2022

Geoffrey Ling M.D.. Ph.D.. COL (ret), Chief Executive Officer, On Dermand
Pharmaceuticals

The Honorable Frank Pallone, Jr. (D-NJ}

1. Part of the proposed mission of APRA-H is "to make pivota/ investments in
breakthrough technofogies and broadly applicable platforms, capabilities,
resources, and solutions that have the potential to transform impottant areas of
medicine and health.”

This is a broad mission, but the Administration has i ified specific of
projects that ARPA-H is well suited to explore, such as "the devefopment of
accurate, wearable, blood pressure technology; the preparation of mRNA
vaccines against common forms of cancer; and drug or gene therapy delivery
systems that can target any organ, tissue, or celf type.”

a. Could you provide some examples of platforms or technologies that have
enabled transformative progress in biomedical research?

Indeed, platform technologies underly the most important advances in medicine. These
technological advances leverage discoveries made through basic and clinical research
to drive new treatments and cures for human diseases and disorders. This is why the
majority of Nobel prizes are awarded for the development of new technologies.
Examples include the Moderna mRNA vaccine against COVID-19 (Originatlly funded in
2010 by DARPA). mRNA technology will eventually lead to vaccines against other
infections including herpes and malaria, improved flu vaccines, and, if necessary,
updated coronavirus vaccinations. Qthers include targeted cancer theraples, robot-
assisted surgery, the use of artificial intelligence to detect sepsis, the MRI machine and,
of course, the internet (ARPAnet, 1963).

b. Can you provide examples of breakthrough technologies that draw from
atypical disciplines and talk about why the flexibility envisioned by the
ARPA-H model is important?

There are a host of examples, but to name a few: autonomous vehicles, 3D printing,
stealth technotogies, bioprinting, wearable and smart home technologies, and drones ail

drew from atypical disciplines to make advances that have fundamentally changed the
world.




192

The key to the success of ARPA-H will be operating on the same nimble program model
that DARPA has used for decades to advance technologies that draw from atypical
disciplines. Had any of the aforementioned technologies solely relied on traditional grant
programs used by other Federal agencies, we would not have seen them come to
market at the pace they did. Nimble and flexible program decision making by skilled
program managers is key to success because it allows them to pivot based on
experience and dedicate dollars towards the most promising approaches rather than
sticking with bets that are not panning out. For example, if ARPA-H was to rely on
traditional peer reviewed granting mechanisms, review committees would rarely provide
funding for high-risk high-reward projects necessary to swing for the fences. Instead, we
would see incremental progress stretched over many more years. These funding
mechanisms are great for discovery-based research that build slowly on the advances
of others but are not well suited for invention and creation of new capabilities.

2. There is an ongoing and heaithy debate on the appropriate placement of ARPA-
H. Generally, there is a consensus that ARPA-H will need an independent
structure and novel culture, compared to traditional NiH Institutes and Centers, fo
deliver innovative ideas in health and medicine. After all, the success of DARPA,
the model for ARPA-H, is in part due to its independent structure and innovative
culture.

a. In your testimony, you discuss the importance of independence for ARPA-
H. What do you mean by that?

independence is essential {o the success of ARPA-H. When Fresident Eisenhower
established DARPA, he was under pressure from the Departments of Army and Navy to
place the agency inside one of those structures fo avoid duplication of administrative,
legal and operational functions. He resisted this pressure, recognizing that such
institutional constraints would run counter to the core principles of DARPA’s modus
operandi. a culture of urgency, innovation and efficiency. Arguably, it was the most
consequential decision Eisenhower made in setting DARPA up for success. His
rationale and Congress' support for that decision are as important to ARPA-H's success
as the rest of the DARPA model.

The inabifity of the NiH Common Fund and the Nationaf Center for Advancing
Transtational Research to reach their potential and yield life-saving innovations are the
best examples of how unrealistic it Is to locate a new priority initiative within the NiH —
the largest biomedical research agency in the world — with the expectation it will operate
with “independence” and “its own culture.” With nearly $1B in annual budget and stated
funding criteria for programs that are “Transformative; Catalytic; Synergistic; Cross-
cutting and Unique,” the Common Fund has not made progress in the development of
technologies or capabilities that address critical gaps in diagnostics, therapeutics and
curative freatments. Further, NCATS has been bogged down with bureaucratic burden
that has limited their ability to use other transactional authorities with the kind of speed
and efficiency required fo drive rapid innovation.

it is not just about the research. Atthe very beginning of a project, DARPA demands
that its performers address how they will transition their technology. Important
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questions must be identified and addressed up front such as (1) regulatory strategy, {2)
commercialization approach — who will make this, who will distribute if, who will service
it and {3) how will providers and patients adopt it?

b. If ARPA-H is placed at NIH, would it be able to develop a distinct cuiture?

Placing ARPA-H within the NIH sends a message that this new agency Is merely more
of the same, with a different name and some new funding. ARPA-H must be free to
develop its own culfure of innovation, with its focus on gefting advancements out of labs
and into patients. The purpose of having ARPA-H independent of the NiH is fo remove it
from NIH bureaucracy. Placing ARPA-H in the NIH potentially subjects it to stow
processes that are not designed for the purpose of running a DARPA-like agency.
Operationally, ARPA-H needs the ability to eliminate bureaucratic processes so funds
can be efficiently distributed to performers with the rigorous funding oversight and
accountability that is a halimark of DARPA’s culture. Without this independence, ARPA-
H would be subsumed by the NiH.

Additionally, it is important to note that DARPA doesn’'t own or operate its own research
labs. It oversees and manages research conducted at universities, government labs,
established industry R&D facilities and start-up companies. Netably, it is often the start-
ups that innovate and work at the pace and focus needed fo achieve meaningful timely
advances in clinical care. For ARPA-H to succeed, industry must be highly engaged.
The processes of manufacturing and distribution are critical to advancing these
innovations into the clinical setting at facilities across the country. To facilitate this type
of effort, ARPA-H should be independent and free.

¢. How do we ensure accountability and transparency while also providing
for this autonomy and independence that is so important to the success of
ARPA-H?

Accountability and transparency need to be embedded in the operating policles and
structure of the Agency, just as they are for DARPA. ARPA-H program managers must
have control and responsibility for their projects and their performers. At DARPA, there
is a contract clause that gives the government full rights fo terminate funding for any
reason without prior notice. This ensures that the performers execute their milestones
within budget and on time. Additionally, DARPA typically executes milestone payable
contracts. This means that the performers are not paid until they successiully achieve
goals, which further ensures accountability.

ARPA-H must be accountable and transparent with the Congress as well. Because
each program will have clear contractual milestones, timefines and budget, the
Congress should be able to gauge each and every program’s progress and success in
real time. This kind of transparency and accountability is unheard of in the NiH world.
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3. Two key actors within DARPA, the model for ARPA-H, are the Director and
program managers. Generally, the responsibility of the Director is to approve
funding and programs, while program managers are expected to oversee project
execution and performance. The Biden Administration’s proposed structure for
ARPA-H also includes a Director and program managers.

a. Finding the right inaugural Director for ARPA-H will be critical fo building a
distinct culture and ultimately ensuring its success. What do you see as
the key qualities for this individual? What type of track record and
qualifications should they have and how will those be helpful in leading
ARPA-H?

The inaugural Director for ARPA-H must be an established leader with a track record of
success using nimble contract-based models for research funding. Most importantly, the
candidate must lead with the attitude and principles at the core of ARPA-H: innovation,
efficiency, and accountability. The Director's ability fo inspire inaugural program
managers and all players in the ecosystem is essential. | believe that looking to an
individual with previous experience at DARPA is a solid starting point for the new
agency.

it is logical that if ARPA-H is modeled on DARPA that the inaugural leader would have
senior DARPA leadership experience. Other qualifications should include a doctorate
(PhD) in a technical area and, optionally, medical training {(MD or DO). The Director
must have experience in both government and private sector, with previous
organizationa! leadership experience at equivalent levels to the ARPA-H Director. :
Background and strong working knowledge of the FDA regulatory process is also critical
since many of the medical interventions developed through ARPA-H funding will be
headed to regulatory review and should be designed and tested with that in mind. They
shotild also have familiarity with medical product manufacturing and distribution, as well
as clinical care operations to ensure that they have a firm understanding of the barriers
to adoption by providers and patients.

b. The Director will need to be surrounded by the right team of program
managers. What qualities are important for these program managers?
How will ARPA-H recruit and retain these talented individuals?

Under exceptional leadership, ARPA-H should attract the highest quality talent.
DARPA's reputation as “the gold standard of innovation” will serve this agency’s
recruiting efforts if the leadership model and operating structure are the same. Program
managers need to have deep experience leading teams (ideally across multiple
disciplines), operating with accountability, meeting deliverables, and executing projects
on time and on budget. They must be resilient and open-minded. For that reason,
DARPA, and thus ARPA-H should be constantly recruiting new talent because it takes &
special individual with an unusual set of skills, knowledge, and creativity to succesd in
these roles. !t is not just a matter of bringing in smart people.
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c. Can you talk about the diversity of scientific disciplines and backgrounds
that program managers will need to approach heaith in new ways?

Program Managers are talented and innovative thinkers who come from a broad range
of backgrounds. ARPA-H program managers will necessarily have to have diverse
expertise because the problems they will be tackling require a diverse set of
approaches. For that reason, we are going to want people with backgrounds that range
from medicine, to medical device experts, to data scientists, PH.D. biologists, physicists,
engineers, chemists, mathematicians, social scientists, psychologists and technologists.
The diversity of program directors must reflect the diversity of challenges that they are
going to attack

4. The Office of Science and Technology Policy (OSTP) and NIH held a series of
fifteen listening sessions with stakeholders across the biomedical ecosystem to
seek input on ARPA-H. More than 5,000 individuals registered for these
sessions, providing nearly 1,000 suggestions, ideas, and questions across the 15
sessions

a. What input can or should stakeholders have in the selection of ARPA-H
projects?

One of the most critical distinctions between DARPA and the NIH is the process for
project selection. Following the DARPA model, ARPA-H will not solicit ideas for
funding the way NIH operates and funds proposals. Projects will be defined by
“Solving for X." — Identifying a gap in a capability (whose innovation could have broad
application) and solving for it. ARPA-H will not focus on disease specific issues, but
rather will identify what capability could be built that addresses the greatest challenges.
The investments made by ARPA-H should reflect real healthcare needs and
technological opportunity to address them.

b. How should that input be incorporated and by who?

5. Since DARPA is considered to be the model for ARPA-H, it might be helpful to
hear more about its budget while keeping in mind that biomedical research tends
to be expensive relative to other areas of technology R&D.

a. Can you shed light on DARPA’s operating budget? Are you aware of
DARPA displacing any funds from other existing DoD capacities?

DARPA's operating budget is about 4% of the total DoD research and development
(R&D budget). DARPA's annual budget has remained relatively steady. The President's
FY2022 budget request for DARPA is $3.528 billion. The FY2021 enacted budget was
$3.500 billion. DARPA-funded research has made important science and technology
contributions that have led to the development of both military and commercial
technologies, such as precision guided missiles, stealth, the internet, and personal
electronics. Nearly all of DARPA's funding falls under the budget categories of basic
research, applied research, and advanced technology development 6.1, 6.2, and 6.3

3

{{commented [MS1]: This number is not correat. Is it 8%? |
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Funding under these categories is referred to by DOD as the science and technology
{8&T) and research and development {R&D) budgst

DARPA is a separate line item in the President's DoD Budget that is proposed to the
Congress every year. To my knowledge, | am unaware of DARPA displacing any funds
from any other existing Dol capacities.

b. Do you think the Biden’s Administration’s proposal of $6.5 biflion over three
years is an appropriate figure?

Yes, | think that President Biden's proposed $6.5 billion over 3 years is an appropriate :
figure. DARPA’s budget of $3.5 billion is relatively small compared to the total DoD R&D ¢
budget of $112 Blllion. This funding ratio should exist for ARPA-H vis a vis the total HHS
R&D budget. Once ARPA-H is well established, the congress will want to grow it
substantially. Each doliar spent at ARPA-H, if it is functioning independently from the
NiH, is a healthcare and economic bargain because the return on investment for the
public will dwarf the expenditures.

6. The ARPA-H praoposal put forth by the Biden Administration identifies the
Defense Advanced Research Frojects Agency, or DARPA, as the model for
ARPA-H. Since its founding in 1958 DARPA has supported crucial technological
advancements in the interest of national security. And as you noted in your
testimony, DARPA is the gold standard for innovation.

a. Having served at DARPA for 11 years, could you help the Committes
understand what you see as the key aspects of DARPA culture that mads
it successful?

The key aspects of DARPA's culture that makes it successful are (1) risk taking attitude,
{2) program manager empowerment, {3) strict oversight and accountability and (4)
milestone driven timeline limited process of R&D execution, and (8) complete
independence from traditional DOD bureaucracy.

A critical element of the DARPA culture is attention to the Hellmeler catechism. Dr.
Heitmeier was a DARPA Director who developed a series of questions that every PM
had to address when developing each new program. The Heilmeier catechism is: {1}
What are you trying to do? Articulate your objectives using absolutely no jargon, (2)
How is it done today, and what are the limits of current practice? {3} What is new in your
approach and why do you think i will be successful? (4) Who cares? (8) If you are
successiul, what difference will it make? (8) What are the risks? (7) How much will it
cost? {8) How tong will it take? and (9) What are the mid-term and final “exams” to
check for success?

Risk-taking cuiture. At DARPA, the culture is not only about risk taking but how that
risk is managed. DARPA has a culture of risk-taking and folerance for failure that

6
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encourages radical innovation to solve a problem. DARPA focuses on high-risk, high-
reward research. The goal is to discover how far the Ametican scientific community can
go. When a performer is unable to achieve a desired outcome, it is fypically because
the fimits of current knowledge have been met. So by "failure” there has been important
success: where the limit is and how to go beyond it. It is common knowledge that
failure is often the best teacher. Risk is managed by the DARPA process itself, which at
its heart is the program manager.

Program manager {PM) empowerment. The DARPA model is characterized by a flat
organization that empowers is tenure-limited PMs with trust, autonomy, and the ability
to take risks on innovative ideas. The PM is the scurce of the program idea. Itis the PM
who is responsible for program execution. it is the PM who has authority to “hire and
fire" and to reallocate funding so as to ensure that the program is completed in an
efficient and timely manner.

Congress has aided DARPA's efforts by granting the agency cerfain flexible acquisition
and personnel hiring authorities, which have allowed DARPA fo engage with people and
entities that may have otherwise been refuctant to interact and do business with DOD.
This model allows DARPA to avoid internal processes and rules that slow action in
other federal agencies.

Since tenure is limited for each program manager, they have an impatience to
accomplish their program's goals while they are still at the Agency. This ensures timely
execution of the work by the performers.

Program managers play a key role in the technical direction of each project. Unlike most
program managers in federal R&D agencies, DARPA program managers are tasked
with creating new programs and projects and quickly funding innovative ideas. DARPA
program managers are responsible for project selection and, if milestones aren’t met,
the termination of a project. In contrast, program managers from other federal programs
such as NSF and NiH inherit existing programs and select projects based primarily on
the peer review rankings

Strict oversight. Because every program has clearly identified milestones and is on a
strict timeline, program managers and the Congress can ascertain how well each
program is progressing — in real time. The PMs typically meet remotely with performers
on a weekly basis, in person every month, and have formal reviews quarterly.

Milestone driven and timeline limited process. DARPA awards contracts to
performers. These contracts have mutually agreed upon milestones and timelines for
the work. DARPA's culture is to adequately resource performers so they can execute
the work in as short a time as possible. Of all resources, time is the maost precious and
is thus the one resource to be used sparingly.

ind di from DOD burd y. If DARPA was part of the traditional DOD
decision making bureaucracy, it would fall apart. it is independence from troublesome
bureaucracy that allows the agency to remain nimble and take risks.

b. How can ARPA-H apply those lessons to its distinct health-focused
mission?
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DARPA attributes its long history of successful innovation to four factors: (1) Trust and
autonomy; (2) Limited tenure and the urgency it promotes; (3) A sense of mission; and
(4) Risk-taking and tolerance for failure. ARPA-H can apply these same factors to
address critical health system issues that other Federal agencies cannot due to the
nature of their funding mechanisms, investment management strategies, and major
institutional and cultural barriers

c. How would ARPA-H need to differ from DARPA and why?

DARPA is responsible for catalyzing the development of technologies that maintain and
advance the capabilities and technical superiority of the U.S. military. ARPA-H will
achieve medical breakthroughs by building new platform technologies to support
research that directly affirms, refutes, or otherwise changes current clinical practice
Like DARPA, it would do this using milestone-driven, time-limited contracts as the
central mechanism for driving innovation. The main difference is in the mission and
focus of the agency. ARPA-H will transform healthcare and medicine as we know it, the
same way that DARPA transformed the way we fight wars.

7. In your testimony, you talked about how the Administration would evaluate
ARPA-H.

a. Based on your experience at DARPA, what metrics should be used to
assess the progress of ARPA-H?

DARPA has maximum control over the conduct of its programs. Program Managers
meet with performers regularly, sometimes weekly. Performers are often placed on a
milestone-based contract where they must meet each milestone to be paid. The
program funds are paid out incrementally with demonstrated success. DARPA contracts
state that the government may terminate the contract at any time without prior notice
and at the government's discretion, meaning failure to perform can result in termination
of contract. Because the Administration has decided to place ARPA-H into the NIH
structure, ARPA-H independence is at serious risk. The Congress should look carefully
at the make-up of its program managers, time for decision making, time for contract
implementation, time for execution of Broad Agency Announcements, etc. Since the
agency has been placed within a massive bureaucracy, the Congress will want to make
sure that it does not succumb to it.

b. Additionally, what regulatory agencies or processes are best positioned to
evaluate this progress and success?

It is critical that ARPA-H evaluates the progress and success of each program regularly.
At DARPA, the Office Directors meet with each program manager on a quarterly basis
and the Agency Director on an annual basis.

Other government agencies are included in reviews. For example, while serving at
DARPA, my Revolutionizing Prosthetics program routinely included federal officers from
FDA, NIH, VA and NSF at proposal selection and then every quarterly review thereafter.
By involving these federal agencies, the program was able to execute more efficiently
and deliver the most advanced prosthetic arm/hand to patients in history. In fact, the
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prosthetic arm entered clinical trials with the VA collaboration within 2 years, submitted
the required new device application for FDA review in 4 years and received full FDA
approval by 8 years. We should expect the same efficiency and collaboration of ARPA-
H

The Honorable Tony Cardenas {D-CA)

1. ARPA-H is meant to drive transformational innovation in health research and
speed application and implementation of heaith breakthroughs. Emerging
human-specific innovations, like organ and fissue chips. organcids, and patient-
derived sampjes, can increase predictiveness of basic biomedical research and
nonclinical studies because these methods leverage human biology to produce
results that are relevant to humans. Despite the biomedical advancements
atising from human-spacific innovations, these methods are not priofitized
agency-wide. It is also known that animal studies have serious problems in
translating to effective heaith breakthroughs. How might leadership at ARPA-H
ensure strategic focus and funding for the development and use of advanced
human-specific research approaches to reach the medical breakthroughs we
need?

I will use an exampile to answer Congressman Cardenas’s question. A potentiat
candidate ARPA-H program will be new medical imaging technology.

In 1972, the first CT scanner was made available. In 1977, the MRI scanner was
infroduced. Since then,45 years later, we have not had another equivalent
advancement in medical imaging. Although clinically useful, the current MR! is based
on a high strength magnet. That magnet in turn requires a super conducting quantum
interference device (SQUID) and thus has high energy requirements and need for
specially shielded rooms. This is of course very expensive. Finally, the limit of
resolution 0f 0.8 X 0.8 X 1.6mm for a 1.5T MRL For reference a cancer cell is
0.001mm.

ARPA-H's objective would be the development of the next-generation medical imaging
to have better diagnostic capabilities, be small and lighter, more energy efficient and
cost less.

Image resolution and processing could be dramatically improved through a combination
of.

k) Application of different physics instead of using superconducting magnets and
2) Advanced signal processing algorithms coupled with Al (artificial intelligence) to
increase scan speed and diagnostic accuracy

The ARPA-H process is modeled on DARPA’s process.

ARPA-H would foliow the DARPA project selection and management process and, in
particutar as noted above, follow the Heilmeier Catechism. For the advanced imaging
diagnostic program, the catechism would be applied as follows:
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1) What are you trying to do? Articulate your objectives using absolutely no jargon.

Develop a diagnostic imaging system that detects disease at the earliest stage of
development. it will achieve this by having image resolution that is at least 2-3 orders of
magnitude superior to MR, L.e. allow pathology to be detected when it is very early and
very small. This new system will be smaller in size, less expensive and more energy
efficient than current MRI systems. Finally, it will use technology that is low-risk to
patients.

2} How is it done today, and what are the limits of current practice?

MRI technology relies on a very strong magnet to hyperpolarize the hydrogen ions in
the patient's body. The image is created by the different orientations the hydrogen ions
take when exposed to the magnetic field. However, using a strong magnetic field for
medical imaging is inefficient. A very strong magnet is required, which must be
supercooled. As a result, MRIs are cumbersome, costly and require tremendous
energy.

The most commen clinical magnet used in hospitals is 1.57, generating a magnetic field
that is 1.5 times the strength of Earth’s gravitational field. Engineers and doctors now
use 7T magnets and greater to capture better images. Due to the inherent inefficiency
of using magnetic fields, the performance of these large magnets is only marginally
better for detecting smaller disease states, The technology has reached its limit.

3} What's new in your approach and why do you think it wilt be successful?
Apply an entirely different type of physics for medical imaging. Leading options include:

* Quantum Orbital Resonance Spectroscopy (QORS) is a promising physics area
to hyperpolarize hydrogen ions. In iaboratory studies, QORS has been shown to
hyperpolarize hydrogen ions at an efficiency that is 100X better than a magnetic
field. it does not require super coeling.

o Ultrasound and Near infrared {IR) with Compression Imaging combines older
techniques with a few novel improvements. Light is scattered when it is
transmitted into the body. By coupling this with ultrasound and using time
reversed light, the light and sound energles can be optically focused on specific
body areas fo be studied. Then, new compression imaging techniques can be
used. Compression imaging works better when information is sparser and
scrambled, making the scattered light of body tissue ideal for measurement.
Compression imaging uses these features in a way that reduces the number of
required measurements, thus achieving a much greater resolution.

43y Who cares?

According to the Centers for Medicare & Medicaid Services (CMS), the National Health
Expenditure grew 3.9% to $3.5 tritlion in 2017 and accounted for 17.9% of Gross
Domestic Product (GDP). Everyone cares about saving lives and saving money.
Beneficiaries of advanced imaging diagnostics would include patients, doctors,
insurance companies, pharmaceutical companies and CMS/the U.S. Government, who
stands to gain the most.

5) If you're successful, what difference will it make?

0o
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An imaging systemn with greater resolution, that is smaller, lighter and less-expensive
than the current MR will result in: Earlier detection of diseases like cancer and
atherosclerosis greatly improving the chances of existing therapies to work; Greater
access for small clinics, rural and critical access hospitals and combat zones; Lower
operating and patient costs. The cost differential between early and late stage detection
of disease supports strengthening our investment in diagnostic programs for early
disease detection. Treating advanced versus early-stage breast cancer, for example, is
assoclated with a higher death rate and significant cost increases. in a 2019 analysis,
the average costs per patient allowed by the insurance company in the year after
diagnosis were $80,637, $82,121, $129,387 and $134,682 for disease stage 0, A, ili,
and [V, respectively. The survival rate for women with stage 0 or stage | breast cancer
is close to 100% but drops to just 22% once the cancer metastasizes.

8) What are the risks and payoffs?

The technical risks involved are related to the maturity of the science. A great deal of
the physics is understood, but its application to medical imaging is not. The scientific
rationale underpinning the various physics approaches will need to be carefulty
considered. The physicists and technologists working in this space primarily use these
techniques for non-medical purposes. Thus, a new community of scholars will need to
be formed. From a financial standpoint, this will be disruptive to the current business
model of large MR! manufacturers and providers. Finally, there is the cpportunity cost if
this is not pursued, The benefits are clear. The impact to society is immense.

7} How much will it cost?

Time is the most expensive resource. To mitigate this, sufficient resources must be
made available to the performers, A well-managed program will cost about $50-100M
over a 4-year period. There must be close supervision by an expert government team
working across the technological and medical communities as well. This team will work
across government agencies to include DOE, FDA, NiH, NSL, NIST and CMS.

8} How long will it take?

Program execution should be 4 years: Three phases, spanning 4 years, with clear
deliverables in each phase. An aggressive timeline with clear milestones and metrics for
both success and failure will be required.

9) What are the midterm and final “exams” to check for success?
“Go” and "No-Go" phases can run simuitaneously:

Phase 1: Explore and validate potential candidate approaches.
e Duration: 18 months
+ Three Technical Goals Need fo be Met.
(1) investigate non-traditional approaches for high resolution local and fow resolution
global functional imaging, and high resclution structural imaging;
(2) Demonstrate spatiotemporal resolution and imaging depth and FOV compatible
with focus area;
(3) include concepts to stitch together images at different scales.
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Phase 2: Develop the most promising technologies.
* Duration: 18 months
* Two Technical Goals Need fo be Met:
{1)  Mature the leading technofogies to overcome the challenges in the focus areas;
and
{2)  Demonstrate spatiotemporal resolution goals in appropriate preclinical biological
models.

Phase 3: integrate the best technologies to result in a working prototype ready for
advanced validation in humans.

+ Duration: 12 months

* One Technical Goal is Needed:
(1) Vaiidate the techniques to register low- and high-resolution images.

Program managers must be able to terminate underperforming areas and shift those
resources to welf performing ones. Regular reviews are necessary and may be as
frequent as phone calfls every week, short visits every month and semiannual formal
reviews. Such an approach requires a small efficient bureaucracy. ARPA-H will be
based on the DARPA model of an agency director, office directors and program
managers. Authority and responsibility will be hierarchical with the Agency Director
having final approval authority. Office managers will have authority over their program
managers and programs. The program manager will have the authority to hireffire
performing teams and redirect monies within the program.  To stay relevant, the
Director, office directors and program managers must serve under term limits, on the
order of 3-6 year tenures.
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Attachment—Additional Questions for the Record

Subcommittee on Health
Hearing on
"ARPA-H: The Next Frontier of Biomedical Research"
February 8§, 2022

Admiral Brett P. Giroir, M.D., Former Assistant Secretary for Health, U.S. Department of Health

and Human Services

The Honorable Michael C. Burgess, M.D, (R-TX)

1. You have one of the strongest understandings of the DARPA program. You have worked

with the program both on the private research and development side, and on the
administrative side while serving as the Director of the Defense Sciences Office. What
did you learn about the structure of DARPA during this time and involvement with the
program, and do you believe any of these qualities should be applied to ARPA-H?

ANSWER

The structure of ARPA-H, like that of DARPA, must be one that promotes innovation,
speed, agility, and boldness without fear of failure. In order to achieve this, the
organization must be small (DARPA has only ~100 technical staff), flat (few layers of
command and control), and unencumbered by bureaucratic processes. The program
managers and leadership should not have to answer to external officials who do not
understand the culture and mission of DARPA/ARPA-H. Funding for small highly
innovative proposals should be provided within weeks, and the agency must be allowed
to design a balanced and risk-adjusted portfolio in order to achieve national objectives.
The structure must also support frequent and transparent communication to Congress,
industry, academy, NGOs, and patient advocacy support groups. My last year at DARPA
as an office director, 1 did 113 formal briefings, and about one-quarter of those were to
Members of Congress or professional staff.

The Honorable Gus Bilirakis (R-F1)

1.

Dr. Giroir, Operation Warp Speed proved that with the proper agency coordination,
funding, and partnership with the private sector, we can accomplish an acceleration of
biomedical research and development, ultimately leading to approval of treatments — and
this was done all under the existing federal agency framework. Can you tell me how you
believe ARPA-H could replicate this success, if at all, instead of bogging down our
existing infrastructure?

ANSWER
OWS was a tremendous success, but its success was acceleration and financial de-risking
of relatively standard processes based on science that was funded 8 years earlier by
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DARPA. ARPA-H must be designed to innovate, perhaps radically, and then transition
those innovations either to the private sector or to public-private-partnerships (like OWS)
to perform the final implementation. DARPA invented the internet (ARPA-net), but
DARPA did not need to implement the internet to make it successful. DARPA invented
stealth, but never operationalized or weaponized the actual combat aircraft (the Air Force
did that). ARPA-H will operate at a different level of innovation, far upstream in the
pipeline from programs like OWS.

Dr. Giroir, your testimony goes at length about the key importance of program managers
at DARPA, and how it could make or break ARPA-H. Can you expand on this need for
regulatory flexibility, where the private sector fits into the equation, and what challenges
you would foresee if we decided to add this to the existing framework of bureaucracy?

ANSWER

Program managers are the entrepreneurs in the public’s interest. They will come from all
sectors, including the private sector, academia, and other government agencies. The
private sector (and academia) will be benefitted substantially by the high risk- high
reward research and development fostered by ARPA-H, as it has been by DARPA. Far
from it, ARPA-H must cut through the typical bureaucracies of the federal government in
general, and NIH in particular. It is anti-bureaucracy by its nature.

Dr. Giroir, you mention in your testimony that it’s important that ARPA-H’s director
should be “strategic, visionary, and able to recruit the best and brightest program
managers...”. How would this work if ARPA-H is under the umbrella of the NIH as
proposed by the White House?

ANSWER

The ARPA-H director must report to the Secretary. For the director to report anywhere
within the NIH, or be encumbered by NIH processes, would guarantee failure of the new
agency.

Considering the NIH is limited by statute to 27 institutes and centers, how would the
White House proposal ensure that ARPA-H doesn’t serve as an additional layer of
bureaucracy, and where would this put the work of NCATS, whose mission is to
transform scientific discoveries into new treatments and cures?

ANSWER

ARPA-H, if positioned within NIH, could indeed become just another layer of stagnation
and fail to achieve its stated mission. As former NCATS director Dr. Christopher Austin
described, NCATS is important but has a different mission and focus; and its inability to
innovate in the way DARPA has (or ARPA-H should) is itself a testament for why
ARPA-H should not be organized within the NIH, nor report to anyone except the
Secretary of HHS.
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Attachment—Additional Questions for the Record

Subcommittee on Health
Hearing on
"ARPA-H: The Next Frontier of Biomedical Research"
February 8, 2022

Brian J. Miller, MD., M B A, M.P.H., Assistant Professor of Medicine, The John Hopkins

University School of Medicine

The Honorable Michael C. Burgess, M.D. (R-TX)

1.

ARPA-H is looking to accomplish what many private companies are already investing in.
While I don’t think any of us disagree that investment in research and development to
find a cure for the “uncurable” diseases is important, the investment in ARPA-H is far
less that what the private industry is currently investing. What could ARPA-H do that is
not, or cannot, currently be accomplished at other agencies or within the private sector?

It would be challenging for ARPA-H to accomplish that which is currently being
accomplished at other agencies and in the private sector. The National Institutes of
Health Extramural Grant Program invests $31 billion annually in biomedical research,
representing nearly half of the over 870 billion in annual federal biomedical research
expenditures. The life sciences investment community puts forth over $36 billion annually
into life sciences startups.

Despite convening 10 listening sessions with over 3,100 stakeholders, the White House
Office of Science and Technology Policy has not published a list of specific scientific and
medical research priorities for ARPA-H. Thus, it is unclear exactly what mission gap
ARPA-H will be filling that other entities, public and private, are not already fulfilling or
could otherwise be re-tasked (or otherwise incentivized with existing mechanisms) to
address.

Regardless, the principles of ARPA-H should be deployed: an independent professional
staff, time-based milestones for research outcomes, and a target of revolutionary ideas.
Policymakers would be well-served by empowering existing federal research programs to
better execute on these principles. If we are fo use taxpayer dollars for research, we
should seek the projects that are “high risk, high return.”

a. What do you believe the most efficient way to structure ARPA-H would be, and
what do you believe the goals of this agency should be?

Instead of structuring ARPA-H as an independent agency (where it would incur all
the structural and management costs associated thereof) or as an institute at the
National Institutes of Health (and thus face similar chailenges), policymakers should
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consider restructuring part of pre-existing extramural grant program along the
proposed aims of ARPA-H. This could either be part of each area study section
funding being “partitioned” out for a more aggressive, high-risk high-return
program; a repurposing of existing programs such as NCATS; or a combination of
the aforementioned.

Using a DARPA-like program-manager model or FDA “professional staff reviewer”
model in place of study sections could promote more rapid decision-making, increase
flexibility, and allow for positive idea risk in project selection.

Such a program should invest in areas currently not being covered by other
programs, focusing on high-risk, high-reward research. Accordingly, a program
should not be initiated until clear medical and scientific gaps are elucidated, and
policymakers ensure that there is not overlap with pre-existing public and private
research efforts.

2. Our country has a long history of looking for ways to accelerate innovation. Do you
agree that before committing to a fully new program, that there are reforms that can be
made to other government programs intended to spur innovation, such as the Centers for
Medicare and Medicaid Innovation Center?

Before funding, authorizing, and executing a new healthcare innovation program,
policymakers should examine prior federal health innovation programs, characterizing
success and failures. Created in 2010, the Centers for Medicare and Medicaid Innovation
Center, was authorized with a $10 billion budget over a decade with a handful of
statutorily-specified models with the rest left to agency discretion. Afier a decade of
conducting experiments in health finance, the Chief Actuary of CMS has only certified
Jfour of over fifty models for national scaling,’ with only two — the Diabetes Prevention
Program?3 and components of the Pioneer ACO model — scaled nationally within the
Medicare program.* Market impact of the CMS Innovation Center has been limited:
despite over 16.4 million beneficiaries estimated to meet eligibility criteria for the
Diabetes Prevention Program,® by 2019 only 200 beneficiaries had enrolled.® The
Pioneer ACO model exhibited similar challenges during its trial period, with

! Berwick DM, Gilfillan R. “Reinventing the Center for Medicare and Medicaid Innovation.” JAMA 325(13):1247-
1248.

2 Independent experts confirm that diabetes prevention model supported by the Affordable Care Act saves money
and improves health. (2016) Retrieved from https://wayback.archive-
it.0rg/3926/201701271835647/https:/www.hhs.gov/about/news/2016/03/23/independent-experts-confirm-diabetes-

prevention-model-supported-affordable-care-act-saves-money.html
3 Medicare Diabetes Prevention Program Expansion. Centers for Medicare & Medicaid Services (2016). Available

from: https://www.cms.gov/newsroom/fact-sheets/medicare-diabetes-prevention-program-expansion

4 Berwick, DM., Gilfillan, R. (2021) Reinventing the Center for Medicaid and Medicare Innovation. JAMA.
2021;325(13):1247-1248. doi:10.1001/jama.2021.3203

> Meyer H. (2021). Medicare Diabetes Prevention: Enrollment Short Of Projections. Health Affairs (Project
Hope), 40(11), 1682-1687. https://doi.org/10.1377/hlthaff.2021.01292

6 Tahir, D. (2019). Medicare diabetes prevention program helps a few hundred instead of hundreds of thousands.

Politico. Retrieved from https://www.politico.com/news/2019/10/22/medicare-diabetes-hhs-055006
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approximately one-third of providers remaining enrolled during the initial three-year
performance period.” The achieved (i.e. executed) value of scale CMS Innovation Center
programs for taxpayers is a source of debate, albeit is likely less than the initial
programmatic investment and even smaller when ignoring the opportunity cost of human
capital deployed. Before undertaking any similar program for further funding biomedical
innovation, a neutral third party such as the National Academy of Medicine (in
consultation with relevant private sector stakeholders) should undertake a thorough
assessment of the successes and failures of CMS so as to avoid repeating prior mistakes
in another innovation policy arena.

a. What are some suggestions you have for reforms to these programs, and could
dollars saved from reforming these programs be reinvested in efforts like an
ARPA-H?

Specifically, existing program funding focused on translational research could be
redirected to this purpose. Promoting transparency and appropriateness of
indirect costs at existing institutions participating in federal research would allow
for identification of specific savings. Some institutions may need high indirect
costs (e.g. maintenance of a BSL-4 laboratory), while others may not.

The Honorable Gus Bilirakis (R-FL)

1. Dr. Miller, Operation Warp Speed proved that with the proper agency coordination,
funding, and partnership with the private sector, we can accomplish an acceleration of
biomedical research and development, ultimately leading to approval of treatments — and
this was done all under the existing federal agency framework. Can you tell me how you
believe ARPA-H could replicate this success, if at all, instead of bogging down our
existing infrastructure?

Existing as an independent agency or as part of the NIH, ARPA-H would struggle to
replicate the effects of Operation Warp Speed. In record time with a focus on achieving a
scientific and operational outcome — development and mass product of vaccines,
therapeutics, and diagnostics — Operation Warp Speed promoted across government
coordination and elimination of regulatory barriers all driven by a sense of urgency if
not emergency. It is unlikely that a single agency would be able to replicate this success.
Consumers would be better served by examining regulatory policy barriers to lower the
cost and increase the speed of drug and device development, given the massive existing
public and private infrastructure already spent on biomedical research.

7 “Evaluation of CMMI Accountable Care Organization Initiatives: Pioneer ACO 2016 Final Report.” L&M Health
Policy Research 2016. Retrieved from https://innovation.cms.gov/files/reports/pioneeraco-finalevalrpt.pdf
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