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The CHAIR. This hearing will come to order.

As this hearing is fully virtual, we must address a few house-
keeping matters.

For today’s meeting, the Chair or staff designated by the Chair
may mute participants’ microphones when they are not under rec-
ognition for the purposes of eliminating inadvertent background
noise.

Members are responsible for muting and unmuting themselves.
If T notice that you have not unmuted yourself, I will ask you if
you would like the staff to unmute you. If you indicate approval by
nodding, staff will unmute your microphone.

I remind all members and witnesses that the 5-minute clock still
applies. If there is a technology issue, we will move to the next
member until the issue is resolved, and you will retain the balance
of your time.

You will notice a clock on your screen that will show how much
time is remaining. At 1 minute remaining, the clock will turn yel-
low. At 30 seconds remaining, I will gently tap the gavel to remind
members that their time is almost expired. When your time has ex-
pired, the clock will turn red, and I will begin to recognize the next
member.

In terms of the speaking order, we will begin with the chair and
ranking member. Then members present at the time the hearing
is called to order will be recognized in order of their seniority, and
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fir(lially, members not present at the time the hearing is called to
order.

Finally, House rules require me to remind you that we have set
up an email address to which members can send anything they
wish to submit in writing at any of our hearings or markups. That
email address has been provided in advance to your staff.

And with that, I want to acknowledge Ranking Member Cole and
all of our colleagues for joining this morning, and I want to thank
our witnesses for testifying.

Good morning to Dr. Collins. Welcome back to the Labor, HHS,
Education Appropriations Subcommittee.

I would also like to welcome the five institute directors joining
Dr. Collins today: Dr. Diana Bianchi, Director of the Eunice Ken-
nedy Shriver National Institute of Child Health and Human Devel-
opment; Dr. Anthony Fauci, Director of the National Institute of
Allergy and Infectious Diseases; Dr. Gary Gibbons, Director of the
National Heart, Lung, and Blood Institute; Dr. Ned Sharpless, Di-
rector of the National Cancer Institute; and Dr. Nora Volkow, Di-
rector of the National Institute on Drug Abuse.

I want to note that I intend to invite an additional panel of insti-
tute and center directors to testify in front of the subcommittee
later this year. We were not able to hold a second panel last year
due to the pandemic, but I want to make sure the subcommittee
hears from every institute about its promising research.

The last time Dr. Collins and the IC directors were here to tes-
tify on the National Institutes of Health budget was March 4, 2020.
There were 128 newly reported COVID cases that day in the
United States, which more than doubled the total number of cases
that had been identified to date.

Later that day, the House would pass the first COVID supple-
mental bill, which included over $800 million to support NIH on
basic research, diagnostics, treatments, and vaccines for COVID-
19.

Today, over 14 months later, the Congress has provided over $4.8
billion to support NIH research related to COVID.

Based in part on these investments and the partnerships with
other agencies and the private sector, three COVID-19 vaccines
were developed in record time and are now widely available in the
United States, and nearly 300 million vaccine doses have been ad-
ministered, including nearly 4 million in my home State of Con-
necticut.

In my view, this is a remarkable achievement made possible not
only by targeted investment in COVID research, but also by the
annual sustained investment in biomedical research made by this
committee in recent years.

In the 20 years before the COVID-19 pandemic, the National In-
stitute of Allergy and Infectious Diseases, NIAID, invested over
$650 million in basic research on coronavirus, and in particular on
the spike protein that is the target of coronavirus vaccines. This
crucial breakthrough allowed researchers at the NIAID Vaccine Re-
search Center to rapidly generate a stabilized spike protein for use
in developing the COVID-19 vaccines in use today.

In addition, NIH has also made substantial investments into
mRNA technology and its potential use in vaccines and thera-
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peutics, which was essential to the rapid development of COVID
vaccines.

I call your attention to an article that was November of 2020,
and I will just give you the title: “Government-Funded Scientists
Laid the Groundwork for Billion-Dollar Vaccines.” And I mention
this because I think it is critical in what this committee is able to
accomplish and also what our scientists at the NIH, with the funds,
Federal funds, are able to accomplish.

Quite frankly, it is such a relief to millions of Americans to fi-
nally have access to the COVID vaccine.

In Connecticut a couple of weeks ago we had a FEMA mobile
vaccination clinic open on the New Haven Green. A family with
two teenagers was there to get their vaccines. Their father, Ro-
berto, said that he wanted his daughter, Sophia, and his son,
Diego, to get vaccinated as soon as possible to avoid the risk of
their contracting COVID and spreading it to the youngest of their
younger sisters, who is only 4 years old.

After receiving her shot, Sophia, who is 16, said, and I quote,
“Now I am vaccinated. It means I won’t be afraid to get COVID-
19 as much as I was before,” end quote.

Can you imagine being a l6-year-old and fearing for your life
and the health of your family? Thanks to the vaccine, Sophia and
her brother can finally stop living in fear and get back to being nor-
mal teenagers.

This is just one of the many stories of how the COVID vaccine
has made such an immeasurable difference in our lives.

None of it would have been possible without the increased fund-
ing that Congress has consistently provided for the NIH. And I am
proud that we have increased NIH funding by $12.9 billion, 42 per-
cent, over the past 6 years. And this support has been bipartisan
from this subcommittee. Last year, the Congress provided an addi-
tional $1.25 billion increase over the fiscal year 2020 level for the
NIH.

I am pleased to see President Biden’s budget request to continue
the momentum in fiscal year 2022. The request proposes an in-
crease of about $2.5 billion to expand funding for NIH’s core activi-
ties, such as research grants, clinical trials, and infrastructure sup-
port. The request also proposes to establish a new Advanced Re-
search Projects Agency for Health, or ARPA-H, to accelerate the
development of treatments and cures.

I am especially glad to see that the budget proposes increased in-
vestment in research on maternal health to address the crisis of
maternal mortality. In the U.S., maternal mortality is such a major
problem and an issue that I have been working on for quite some
time, as have so many of my colleagues.

I also look forward to further details about how the budget pro-
posal will support research on how to reduce racial and ethnic dis-
parities in maternal health outcomes and improve maternal mental
health.

In that vein, I am grateful that this budget proposes increased
funding for research into other health and mental health dispari-
ties that are disproportionately affecting underrepresented commu-
nities.
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As I have often said, these issues have been further exposed and
exacerbated by the COVID-19 pandemic. And as Dr. Collins says
so eloquently in his written testimony, it is, and I quote, “forcing
a recognition that our country is still suffering the consequences of
centuries of racism.”

I was also glad to see that the budget doubles funding for re-
search on gun violence prevention at the NIH, building off the in-
vestments the subcommittee has made over the past 2 years. I am
interested in getting a progress report on the funded projects and
any potential evaluation that you may have. I know it may be too
early, but I hope you can let us know a little more about the status
of this program.

I might add that I am intrigued by the proposal to establish
ARPA-H as it appears to be a novel approach to supporting inno-
vation to address problems in health and medical research. I look
forward to learning more about this proposal.

And I want to emphasize that it is critical that we strike a bal-
ance between this new approach and investments in basic research
and fundamental discovery at NIH.

As I noted earlier, the Congress and this subcommittee have con-
sistently provided funding for basic research at NIH that was inte-
gral in setting the stage for the rapid development of COVID-19
vaccines.

As we move forward, I think it will be important to balance the
promise of this new approach with a continued commitment to
basic research.

One of my priorities on a Labor-HHS bill has been to ensure a
strong across-the-board increase for NIH research so that we con-
tinue to invest in all areas of research instead of limiting new in-
vestments to a few of the most high profile diseases.

I am disappointed that research on amyotrophic lateral sclerosis,
ALS, has not been mentioned as a potential area of focus for
ARPA-H and hope to learn more about how NIH proposes to make
decisions about how best to target ARPA-H funding.

I am also curious to hear more about how ARPA-H would differ
from existing NIH centers and programs that support high risk,
high reward research, such as the National Center for Advancing
Translational Sciences, NCATS.

I realize that because the administration’s full budget has not yet
been released, Dr. Collins, you cannot provide all of the details on
the NIH request today. But I believe we can have a good discussion
on the priorities that have been announced, and we look forward
to receiving the full NIH request in a few days.

Now let me turn to my friend from Oklahoma, the ranking mem-
ber, Congressman Cole, for any opening remarks that he may have.

Mr. CoLE. Well, thank you very much, Madam Chair. And I
could probably just say “amen” and dispense with my remarks be-
cause there is essentially nothing in your opening statement that
I don’t agree with wholeheartedly.

I have enjoyed all the hearings held by the subcommittee this
year, and that is a compliment to you, Madam Chair. I think we
have had a succession of really terrific hearings on a variety of top-
ics.
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But, I must admit, welcoming the scientific leaders from the Na-
tional Institutes of Health is the hearing I most look forward to
every year.

I am pleased to once again welcome Director Francis Collins. As
I often say, clearly the best politician in Washington, DC, having
been appointed by President Obama, President Trump, and now
President Biden. I challenge anybody to match that record. But I
think it is a clear indication of how much regard the Director is
held in, and, frankly, the NIH itself.

Each year brings new and exciting innovations in medicine and
treatment and a glimpse into the world and the possibilities of our
future. I am always encouraged when we learn about these sci-
entific advancements.

And I know I have said this numerous times, but it bears repeat-
ing: Increasing funding for the NIH is one of the best bipartisan
accomplishments of this subcommittee, Madam Chair, as you noted
in your opening statement.

Let me break from my prepared statement to make a point that
I think is important to make here.

I have made the point repeatedly in previous hearings that I
think the administration’s budget is pretty heavy on domestic
spending, it goes up 18 percent, pretty light on defense spending,
which is flat and actually has an inflation adjusted cut. And I have
said that that needs to change, that the defense number needs to
come up and the domestic number, in my opinion, needs to come
down, or we run the risk of a CR.

Having said that, I want to make it crystal clear, I support the
President’s topline budget number for the NIH, and I would throw
in the CDC and the Strategic Stockpile as well. I think those are
areas of critical national investment that we can all work together
on and see the benefit of.

And I say that just to make it clear to my friends, while I haven’t
changed my view on the overall budget in this area, I doubt there
is much daylight between the chairman and me as to the impor-
tance of this investment for our future. I think we have dem-
onstrated that together over the last 6 years. I am comfortable and
confident we will demonstrate that again going forward.

The sustained commitment to increasing funding for the NIH is
a vital step in preserving our status as the world’s leader in bio-
medical research and to finding novel treatments and cures for the
many diseases burdening our strained healthcare system.

The funding also does far more. Several studies have shown
funding for the NIH has a multiplier effect, contributing to overall
U.S. economic growth.

The investments made at NIH over the past few years, and, even
further back, over the past decades, as our chair pointed out, laid
the groundwork for our response to the COVID pandemic.

The National Cancer Institute stepped in with advanced lab ca-
pacity.

The National Institute of Allergy and Infectious Diseases led the
way with expertise related to infectious disease.

The Office of the Director supported efforts to make rapid ad-
vancements in therapeutics and diagnostics.
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And of course, last but certainly not least, with NIH support, Op-
eration Warp Speed provided enough doses of vaccine for every
adult in America.

The NIH is a shining example of what can be achieved when we
put our best minds together and work to accomplish bold and chal-
lenging goals.

Much attention in the past year has gone to COVID and the as-
sociated scientific discoveries, and rightly so. But I hope in the
coming years we can also continue our conversations and scientific
advancements in Alzheimer’s disease and cancer treatment.

These two areas have seen strong congressional interest and rep-
resent a foundational shift in how we treat diseases responsible for
the loss of most Americans each year.

I also hope that the promises of precision medicine can be experi-
enced by more patients and believe that the All Of Us Program can
improve how we use genetic information in routine medical care.

Dr. Collins, you have once again brought an excellent team rep-
resenting some of the largest institutes and most promising fron-
tiers of new discoveries. I look forward to hearing from all of you.

I also want to recognize that the NIH is composed of 27 insti-
tutes and centers, most of whom are not able to be with us today.
Even though we are not able to have each director come before us,
our offices continuously hear about the groundbreaking work and
collaborative partnerships at all of the NIH components. We know
that work is done across the NIH and that each institute or center
is a contributor.

In closing, I want to stress that each dollar invested in the NIH
is a down payment on our future. This work has in the past, and
will in the future, continue to improve the course of disease detec-
tion, treatment, and even cures in the years and generations to
come. I know congressional commitment to advancing these shared
objectives has been unwavering.

And I want to thank you, Madam Chair, for holding the hearing.
And, frankly, more importantly, thank you for your long record of
support for the NIH and dealing with the issues of disease. It has
been an area where you have led throughout your career, and you
continue to lead today. And you certainly have all of our support
on this committee in that effort.

With that, Madam Chair, I yield back.

The CHAIR. Thank you for your comments, but again, most im-
portantly, the friendship, but working together on this issue, which
is so critically important. And it has been really a team effort, and
I am most appreciative of that.

Before I turn to Dr. Collins, I want to ask unanimous consent to
put into the record the article I referenced, “Government-Funded
Scientists Laid the Groundwork for Billion-Dollar Vaccines.”

[The information follows:]
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COVID-19

Government-Funded Scientists Laid the Groundwork for
Billion-Dollar Vaccines

By Arthur Allen « NOVEMBER 18, 2020

Dr. Barney Graham, deputy director at the Vaccine Research Center at the National institutes of Health, gives President

Donald Trump a tour of the Virat Pathogenesis Laboratory at NiH on March 3 In Bethesda, Maryland. (AP Photo/Evan Vueci)
When he started researching a troublesome childhood infection nearly four decades
ago, virologist Dr. Barney Graham, then at Vanderbilt University, had no inkling his
federally funded work might be key to deliverance from a global pandemic.

Yet nearly all the vaccines advancing toward possible FDA approval this fall or winter
are based on a design developed by Graham and his colleagues, a concept that

emerged from a scientific quest to understand a disastrous 1966 vaccine trial.

Basic research conducted by Graham and others at the National Institutes of Health,

1ofé 5/19/2021, 9:12 AM
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Defense Department and federally funded academic laboratories has been the
essential ingredient in the rapid development of vaccines in response to COVID-19,
The government has poured an additional $10.5 billion into vaccine companies since
the pandemic began to accelerate the delivery of their products.

The Moderna vaccine, whose remarkable effectiveness in a late-stage trial was
announced Monday morning, emerged directly out of a partnership between
Modema and Graham’s NIH laboratory.

Coronavirus vaccines are fikely to be worth billions to the drug industry if they prove
safe and effective. As many as 14 billion vaccines would be required to immunize
everyone in the world against COVID-19. If, as many scientists anticipate, vaccine-
produced immunity wanes, billions more doses could be sold as booster shots in
years to come. And the technology and production laboratories seeded with the help
of all this federal largesse could give rise to other profitable vaccines and drugs.

The vaccines made by Pfizer and Moderna, which are likely to be the first to win FDA
approval, in particular rely heavily on two fundamental discoveries that emerged from
federally funded research: the viral protein designed by Graham and his colleagues,
and the concept of RNA modification, first developed by Drew Weissman and Katalin
Kariké at the University of Pennsylvania. In fact, Moderna’s founders in 2010 named
the company after this concept: “Modified” + "RNA” = Moderna, according to co-
founder Robert Langer.

“This is the people’s vaccine,” said corporate critic Peter Maybarduk, director of
Public Citizen’s Access to Medicines program. “Federal scientists helped invent it
and taxpayers are funding its development. ... It shouid belong to humanity.”

Moderna, through spokesperson Ray Jordan, acknowledged its partnership with NIH
throughout the COVID-18 development process and earlier. Pfizer spokesperson
Jerica Pitts noted the company had not received development and manufacturing
support from the U.8. government, unlike Moderna and other companies.

The idea of creating a vaccine with messenger RNA, or mRNA — the substance that
converts DNA into proteins — goes back decades. Early efforis to create mRNA
vaccines failed, however, because the raw RNA was destroyed before it could
generate the desired response. Our innate immune systems evolved to kill RNA
strands because that's what many viruses are.

20f6 5/19/2021, 9:12 AM
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Kariké came up with the idea of modifying the elements of RNA to enable it to slip
past the immune system undetected. The modifications she and Weissman
developed aflowed RNA to become a promising delivery system for both vaccines
and drugs. To be sure, their work was enhanced by scientists at Moderna, BioNTech
and other laboratories over the past decade.

Another key element in the mRNA vaccine is the lipid nanoparticle — a tiny,
ingeniously designed bit of fat that encioses the RNA in a sort of invisibility cloak,
ferrying it safely through the blood and into cells and then dissolving, thereby
allowing the RNA to do its work of coding a protein that will serve as the vaccine’s
main active ingredient. The idea of enclosing drugs or vaccines in lipid nanoparticles
arose first in the 1960s and was developed by Langer and others at the
Massachusetts Institute of Technology and various academic and industry
laboratories.

Kariké began investigating RNA In 1978 in her native Hungary and wrote her first
NIH grant proposal to use mRNA as a therapeutic in 1989. She and Weissman
achieved successes starting in 2004, but the path to recognition was often
discouraging.

“I keep writing and doing experiments, things are getting better and better, but |
never get any money for the work,” she recalled in an interview. “The critics said it
will never be a drug. When [ did these discoveries, my salary was lower than the
technicians working next to me.”

Eventually, the University of Pennsylvania sublicensed the patent fo Cellscript, a
biotech company in Wisconsin, much to the dismay of Weissman and Kariké, who
had started their own company to try to commercialize the discovery. Moderna and
BioNTech later would each pay $75 million to Cellscript for the RNA modification
patent, Kariko said. Though unhappy with her treatment at Penn, she remained there
until 2013 — partly because her daughter, Susan Francia, was making a name for
herself on the school’s rowing team. Francia would go on to win two Olympic gold
medals in the sport. Kariké is now a senior officer at BioNTech.

In addition to RNA modification and the lipid nanoparticle, the third key contribution
to the mRNA vaccines — as well as those made by Novavax, Sanofi and Johnson &
Johnson — is the bioengineered protein developed by Graham and his
collaborators. It has proved in tests so far to elicit an immune response that could

30f6 5/19/2021, 9:12 AM
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prevent the virus from causing infections and disease.

The protein design was based on the observation that so-called fusion proteins —
the pieces of the virus that enable if to invade a cell — are shape-shifters, presenting
different surfaces to the immune system after the virus fuses with and infects cells.
Graham and his colleagues learned that antibodies against the post-fusion protein
are far less effective at stopping an infection.

The discovery arose in part through Graham's studies of a 54-year-old tragedy —
the failed 1966 trial of an NiH vaccine against respiratory syncytial virus, or R8V. Ina
clinical trial, not only did that vaccine fail to protect against the common childhood
disease, but most of the 21 children who received it were hospitalized with acute
allergic reactions, and two died.

About a decade ago, Graham, now deputy director of NIH's Vaccine Research
Center, took a new stab at the RSV problem with a postdoctoral fellow, Jason
McLellan. After isolating and obtaining three-dimensional models of the RSV's fusion
protein, they worked with Chinese scientists to identify an appropriate neutralizing
antibody against it.

“We were sitting in Xiamen, China, when Jason got the first image up on his laptop,
and | was like, oh my God, it’s coming together,” Graham recalled. The prefusion
antibodies they discovered were 16 times more potent than the post-fusion form
contained in the faulty 1960s vaccine.

Two 2013 papers the team published in Science earned them a runner-up prize in
the prestigious journal's Breakthrough of the Year award. Their papers, which
showed it was possible to plan and create a vaccine at the microscopic structural
level, set the NiH's Vaccine Research Center on a path toward creating a
generalizable, rapid way fo design vaccines against emerging pandemic viruses,
Graham said.

In 2018, Graham, McLellan and other scientists, including Andrew Ward at the
Scripps Research Institute, advanced their concept further by publishing the
prefusion structure of a coronavirus that causes the common cold and a patent was
fited for its design by NIH, Scripps and Dartmouth — where Mclellan had set up his
own lab. NiH and the University of Texas — where McLellan now works — filed an
additional patent this year for a similar design change in the virus that causes

4of6 5/19/2021, 9112 AM
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COoVID-19,

Graham’s NIH lab, meanwhile, had started working with Moderna in 2017 to design a
rapid manufacturing system for vaccines. In January, they were preparing a
demonstration project, a clinical trial to test whether Graham'’s protein design and
Moderna’'s mRNA platform could be used to create a vaccine against Nipah, a
deadly virus spread by bats in Asia.

Their plans changed rapidly when they learned on Jan. 7 that the epidemic of
respiratory disease in China was being caused by a coronavirus.

“We agreed immediately that the demonstration project would focus on this virus”
instead of Nipah, Graham said. Moderna produced a vaccine within six weeks. The
first patient was vaccinated in an NiH-led clinical study on March 16; early resuits
from Moderna’s 30,000-volunteer late-stage trial showed it was nearly 95% effective
at preventing COVID-19.

Although other scientists have advanced proposals for what may be even more
potent vaccing antigens, Graham is confident that carefully designed vaccines using
nucleic acids like RNA reflect the future of new vaccines. Already, two major drug
companies are doing advanced clinical trials for RSV vaccines based on the designs
his lab discovered, he said.

In a larger sense, the pandemic could be the event that paves the way for befter,
perhaps cheaper and more plentiful vaccines.

“It's a silver lining, but I think we are definitely pushing forward the way everyone is
thinking about vaccines,” said Michael Farzan, chair of the department of
immunology and microbiology at Scripps Research’s Fiorida campus. “Certain
techniques that have been waiting in the wings, under development but never -
achieving the kind of funding they needed for major tests, will finally get their chance
fo shine.”

Under a 1980 law, the NIH will obtain no money from the coronavirus vaccine patent.
How much money will eventually go fo the discoverers or their institutions isn't clear.
Any existing licensing agreements haven’t been publicized; patent disputes among
some of the companies will likely last years. HHS' big contracts with the vaccine
companies are not transparent, and Freedom of Information Act requests have been

5of6 5/19/2021, 9:12 AM
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slow-walked and heavily redacted, said Duke University law professor Arti Rai.

Some basic scientists involved in the enterprise seem to accept the potentially
lopsided financial rewards.

“Having public-private partnerships is how things get done,” Graham said. “During
this crisis, everything is focused on how can we do the best we can as fast as we
can for the public health. All this other stuff is going to have to be figured out later.”

“It's not a good look to become extremely wealthy off a pandemic,” McLelian said,
noting the big stock sales by some vaccine company executives after they received
hundreds of millions of dollars in government assistance. Still, “the companies
should be able fo make some money.”

For Graham, the lesson of the coronavirus vaccine response is that a few billion
dollars a year spent on additional basic research could prevent a thousand times as

much loss in death, iliness and economic destruction.

“Basic research informs what we do, and planning and preparedness can make such
a difference in how we get ahead of these epidemics,” he said.

This story was produced by KHN, which publishes California Healthline, an editorially
independent service of the California Health Care Foundation.

Arthur Allen: ArthurA@kff.org, @ArthurAllen202

60f6 5/19/2021, 9112 AM
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The CHAIR. Dr. Collins, your full testimony will be included in
the record. You are now recognized for 5 minutes for your opening
statement.

Dr. CoLLINS. Well, thank you, Chair DeLauro, Ranking Member
Cole, and distinguished members of this subcommittee. I am hon-
ored to be here today with my colleagues representing the National
Institutes of Health, the NIH.

I could spend hours describing the exciting work that the Presi-
dent’s budget is proposing for NIH, including major investments to
address impacts of the COVID-19 pandemic, reduce health dispari-
ties in maternal mortality and morbidity, improve mental health,
broaden approaches to pain and opioid addiction, and establish a
bold new agency within NIH called ARPA-H.

But in our brief time together it is also important to emphasize
how the steady funding increases that you have provided to NIH,
starting well before the pandemic, made it possible for the NIH to
meet the challenges of the pandemic and to prepare for what comes
next.

You know, often at these hearings I share the story of a patient
whose life has been saved by NIH research. But in this uniquely
challenging year, it is hard to single out any one person. In fact,
all of the more than 160 million Americans who have received
COVID-19 vaccines are success stories made possible by the sus-
tained investment that this committee made years ago to basic bio-
medical research.

The road to these mRNA vaccines that Pfizer and Moderna now
are distributing around this country and around the world actually
started in the 1960s when the function of messenger RNA was first
understood. These messengers carry instructions from the cell’s
DNA manual to produce the proteins that do the work.

For vaccines, we knew that certain proteins, like the spike pro-
teins on this coronavirus, could spur an immune response. But
might it be safer and just as effective to use RNA to instruct the
patient’s own body to produce these proteins?

Though it took surmounting numerous obstacles to get there, we
are blown away by how well it works.

In parallel, other scientists, including some in our Vaccine Re-
search Center, learned that locking that spike protein into the
right configuration could make an even better vaccine.

So when COVID hit, we knew exactly what to do. As the serious-
ness of the pandemic became clear, research institutions and drug
companies started off in multiple directions, competing over trial
gapacity, duplicating efforts, and flooding the FDA with disparate

ata.

NIH was prepared to step in with a coordinated playbook. Work-
ing with other agencies and industry partners, we stood up some-
thing called ACTIV, A-C-T-I-V, the Accelerating Covid-19 Thera-
peutic Interventions and Vaccines Partnership, and we stood it up
in just 2 weeks. ACTIV’s teams of public and private sector vision-
aries implemented objective prioritization of therapeutic can-
didates, knitted together clinical trial networks, and wrote master
protocols to streamline approvals.

Another vital partnership NIH was able to build on was one we
have with underserved communities. As we pushed to enroll pa-
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tients in phase 3 vaccine trials, NIH opened a dialogue with com-
munities disproportionately affected by COVID.

The Community Engagement Alliance, or CEAL, initiative built
on existing long-term partnerships with trusted leaders in under-
served communities to encourage trial participation. We were able
to use the enrollment techniques we learned in large longitudinal
studies, such as All of Us, that you have championed.

The result is that all Americans can look at the major vaccine
trials and see that people like them were included, and CEAL has
now moved on to help with vaccine hesitancy in these same com-
munities.

Now the President’s budget proposes a major investment to build
on this momentum, the Advanced Research Project Agency for
Health, or ARPA-H. This new agency within NIH will catalyze
novel strategies to speed transformational and innovative ideas.
Ideas like simple blood tests to detect free-floating DNA or protein
markers that signal a cancer is growing somewhere in the body.
Maybe a micro needle patch that delivers a vaccine to hard-to-
reach communities in the mail. Or using an innovation funnel to
recruit, test, and scale up new technologies for ambulatory blood
pressure measurement with the potential to transform the manage-
ment of hypertension.

Those are just three of the bold ideas that ARPA-H could tackle.
But they are not science fiction. With standard approaches, they
might happen in a decade or two. With ARPA-H, it could take half
that time.

The President believes that, with your help, we can learn from
the lessons of the pandemic and transfer this scientific momentum
into big improvements in the health of all Americans. I do, too.

My colleagues and I would be pleased to answer your questions.

[The information follows:]
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Good morning, Chairwoman DeLauro, Ranking Member Cole, and distinguished
Members of the Subcommittee. I am Francis S. Collins, M.D., Ph.D., and I have served as the
Director of the National Institutes of Health (NIH) since 2009. It is an honor to appear before
you today.

First, I want to thank this Subcommittee for your commitment to NIH, which allowed the
biomedical research enterprise to respond quickly to the greatest public health crisis in our
generation over the past year. We mounted vigorous research efforts to understand the viral
biology and pathogenesis of the coronavirus disease 2019 (COVID-19), develop vaceines in
record time, support and commercialize diagnostics at the point of care, and test therapeutics for
both outpatient and inpatient settings. This work is far from finished.

The President’s Discretionary Request proposes budget authority of $51 billion for NIH
in fiscal year (FY) 2022. The Biden Administration places great emphasis on research and
development in general. At NIH in particular, the Request proposes to build on the successes
of pandemic era research and to put the research enterprise to work on some of our Nation’s
most persistent and perplexing health challenges, including cancer, Alzheimer’s disease, opioid
use disorder, health disparities, maternal mortality, HIV/AIDS, gun violence, climate change,

and other areas with major implications for our nation’s health.

First and foremost, the President’s Request proposes $6.5 billion to establish the
Advanced Research Projects Agency for Health — ARPA-H to drive transformational
innovation in health research and speed application and implementation of health
breakthroughs. ARPA-H will tackle bold challenges requiring large scale, cross-sector
coordination, employing a non-traditional and nimble approach to high risk research,

modeled after DARPA in the Department of Defense. To achieve this, ARPA-H will invest
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in emergent opportunities by conducting advanced systematic horizon scans of academic
and industry efforts, leveraging novel public-private partnerships, recruiting visionary
program managers, and using directive approaches that provide quick funding decisions to
support projects that are results-driven and time-limited. Potential areas of transformative
research driven by ARPA-H include: the use of the mRNA vaccines to teach the immune
system to recognize any of the 50 common genetic mutations that drive cancer; development
of a universal vaccine that protects against the 10 most common infectious diseases in a
single shot; development of wearable sensors to measure blood pressure accurately 24/7;
and leveraging of artificial intelligence technology to advance care for individual patients
and improve detection of early predictors of disease.

ARPA-H represents the kind of transformative idea for biomedical research that only
comes along once in a long while. Our confidence that NTH is ready has been greatly
advanced by our experience in addressing the COVID-19 pandemic — developing vaccines
in record time, establishing an unprecedented public-private partnership on therapeutics that
has made it possible to test more than a dozen possible therapeutics in rigorous trials, and
building a venture capital model for assessing SARS-CoV-2 diagnostic technologies that
has yielded millions of daily tests in just months.

But while we begin to imagine a life after COVID-19, we must acknowledge that
there are COVID-related impacts that we have yet to understand and address, including the
full impact of the pandemic on children. Children were largely spared from COVID-19 but
for some children, exposure to the COVID-19 virus led to Multisystem Inflammatory
Syndrome in Children (MIS-C), a severe and sometimes fatal inflammation of organs and

tissnes. The Eunice Kennedy Shriver National Institute of Child Health and Human
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Development (NICHD) is leading a multi-institute initiative known as the Collaboration to
Assess Risk and Identify loNG-term outcomes for Children with COVID (CARING for
Children with COVID), which will assess both short-term and long-term effects of MIS-C and
other severe illness related to COVID-19 in children, including cardiovascular and
neurodevelopmental complications.

For many Americans, this pandemic and its related socioeconomic effects have had an
overwhelming impact on their mental health. Prior research on disasters and epidemics has
shown that in the immediate wake of a traumatic experience, large numbers of affected people
report distress, including new or worsening symptoms of depression, anxiety, and insomnia.
To aid in mental health recovery from the COVID-19 pandemic, NIH will continue to focus
on research in this area. This will be done, in part, by utilizing participants in existing cohort
studies, who will be surveyed on the effect of the pandemic and various mitigation measures
on their physical and mental health,

The COVID-19 pandemic has brought into sharp focus the dramatic health disparities
that exist across the American population. In addition, the Nation has been shaken by the
killing of George Floyd and other attacks on people of color, forcing a recognition that our
country is still suffering the consequences of centuries of racism. NIH will continue to
address these disparities, specifically through research managed by the National Institute on
Minority Health and Health Disparities (NIMHD), the National Heart, Lung, and Blood
Institute (NHLBI), the National Institute of Nursing Research (NINR) and the Fogarty
International Center (Fogarty).

NIMHD 1o‘oks to better understand the human biological and behavioral mechanisms

and pathways that affect disparity populations, better understand the long-term effects of
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disasters on health care systems caring for populations with health disparities and research
focusing on the societal-level mechanisms and pathways that influence disease risk, resilience,
morbidity and mortality. NINR and Fogarty both look to better understand and reduce rural
health disparities in low-income counties in the southern United States, support nursing
science focused on racial, ethnic, and socioeconomic health disparities, with the goal of
closing the gap in health inequities and increase health disparity research in low and middle
income countries.

In addition to the core health disparities research, the President’s Request puts an
additional specific focus on maternal morbidity and mortality (MMM), which disproportionately
affect specific racial and ethnic minority populations. Black and American Indian/Alaska Native
individuals are two to four times more likely to die from pregnancy-related or pregnancy-
associated causes compared to white individuals. Furthermore, Black, Hispanic and Latina
Anmericans, Asian, Pacific Islander, and American Indian/Alaska Native individuals all have
higher incidence of severe maternal morbidity (SMM) compared to white individuals. The
Implementing a Maternal Health and Pregnancy Outcomes Vision for Everyone (IMPROVE)
initiative supports resea;ch on how to mitigate preventable MMM, decrease SMM, and promote
health equity in maternal health in the United States.

As the climate continues to change, the risks to human health will grow, exacerbating
existing health threats and creating new public health challenges. Major scientific
assessments document a wide range of human health outcomes associated with climate
change. While all Americans will be affected by climate change, underserved populations are
disproportionately vulnerable. These populations of concern include children, the elderly,

outdoor workers, and those living in disadvantaged communities. NIH is poised to lead new
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research efforts to investigate the impact of climate on human health, with the goal to
understand all aspects of héalth-related climate vulnerability, Therefore, the President’s
Request includes a $100 million increase for research on the human health impacts of climate
change.

The FY 2022 President’s Discretionary Request makes a major additional investment
to address the opioid crisis. The crisis of opioid misuse, addiction, and overdose in the United
States is a rapidly evolving and urgent public health emergency that has been exacerbated by
the coronavirus pandemic. Since the declaration of a public health emergency for COVID,
illicit fentanyl use and heroin use have increased, and overdoses in May 2020 were 42 percent
higher than in May 2019.

The use of opioids together with stimulants, such as methamphetamine, is increasing; and
deaths attributed to using these combinations are likewise increasing. Taking note of these
trends, FY 2021 appropriation language expanded allowable use of Helping to End Addiction
Long-term (HEAL) funds to include research related to stimulant misuse and addiction.
Identifying how opioids and stimulants interact in combination to produce increased toxicity will
enhance our ability to develop medications to prevent and treat comorbid opioid and stimulant
use disorders and overdoses associated with this combination of drugs.

Finally, I’d like to take a moment to thank this Subcommittee for its recognition over
the last two years that America’s continuing leadership in biomedical research requires
infrastructure and facilities that are conducive to cufting-edge research. With your support,
we will break ground in the near future on a new Surgical, Radiological, and Laboratory
Medicine division of our Clinical Center, which will replace severely outdated and

deteriorating operating suites and lab space with state-of-the-art facilities. NIH
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continuously works to ensure that the buildings and infrastructure on its campuses are safe
and reliable, and that these real property assets evolve in support of science — but NIH’s
backlog of maintenance and repair is now nearly $2.5 billion. The President’s FY 2022
Discretionary Request includes $250 million to make progress on reducing this backlog and
requests flexibility for Institutes and Centers to fund construction, repair, and improvement
projects.
COVID-19 compelled us to perform a stress test on biomedical research enterprise.
The enterprise performed nobly. We found what worked, and also identified barriers we
hadn’t fully appreciated before, and invented new ways around them. The President’s FY
2022 Discretionary Request is a roadmap for how to build on the successes of research, address
our gaps, and apply our insights to the most important problems we face as a nation.
With your support, the future is filled with opportunity. My colleagues and I look forward to

answering your questions.
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The CHAIR. Thank you. Thank you very much, Dr. Collins.

I just want to say, I sometimes make reference to this panel
when you come up, and I use the Yankee baseball team, talking
about the power and the hitting power of Murderers Row. But
today I just want to talk about Healers Row and really extraor-
dinary work that has translated to the benefit of so many and have
3lready saved so many lives. So thank you for the work that you

0.

I know that you can’t share so many details about the structure
of ARPA-H. That will be, I understand, in the President’s budget.
You just started to talk about some of the things. I have kind of
three questions in this area.

Again, share some examples of the kind of research that this
might support and how it differs from the types of research typi-
cally supported by the NIH.

How is ARPA-H different than NCATS, which was established
a decade ago, and that was about promising medical research into
treatments and cures that are available, and how is this approach
different?

And then I just wanted to ask about how ALS research could
benefit from the high risk, high reward accelerated approach pro-
posed by ARPA-H.

Dr. CorLLINS. Well, thank you. That is a wonderful set of ques-
tions. And I want to tell you that my colleagues and I are really
excited about the potential that ARPA-H offers for us to move bio-
medical research even more nimbly and aggressively forward to
make the kinds of discoveries that the public is waiting for.

We learned a lot in the space of our experience with COVID-19
about how it is possible when there is an urgent sense of the need
for clinical advances to happen at unprecedented speed. And that
happened with vaccines. That happened with diagnostics. That
happened with setting up therapeutic trials. And from that, we
have gathered the general sense that this momentum ought not to
be lost.

In talking with all of the 27 institutes and centers, the notion of
taking the DARPA approach to biomedical research has gathered
a lot of enthusiasm. DARPA, as you know, as part of DOD, has had
that experience of moving things in a very bold and risk-taking
way. And that is why we ended up with the internet and with GPS
and with self-driving cars and a long list of other things.

And we think there is a subset of biomedical research that would
also be amenable to this kind of approach. This would involve pro-
gram managers who are given the flexibility to identify in an area
of opportunity ways that you could bring together partners who
might not normally write an NIH grant—those might be aca-
demics, they might be small businesses—and figure out how to cre-
ate the kind of momentum with appropriate financial support to
move things forward at unprecedented speed.

You could think, for instance, taking what we have learned about
messenger RNA for COVID-19, and speeding up the process of can-
cer vaccines, which are showing a lot of promise but could go fast-
er.
What about something such as a new approach to hearing aid de-
velopment, which has been a little stuck in one place and might
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greaﬁlz be advanced by this kind of innovation funnel or “Shark
Tank™?

Such things as using the technologies we now have to learn ZIP
Codes of all of the human cell types so that you could deliver drugs
or gene therapies an appropriate and rapid fashion.

Those are all ideas that are coming up. Every one of the 27 insti-
tutes and centers is hitting me with lots of great ideas.

The CHAIR. So tell me how this differs from NCATS.

Dr. CoLLINS. So I am very much proud of NCATS, having had
a lot to do with nurturing that idea, coming up with something
that would provide translational efforts, and they have in things
like tissue chips, in terms of making high-throughput screening
available.

But it is on a modest scale. Most of NCATS is supporting the
CTSAs, a very important part of our clinical research effort.

This basically takes the NCATS model and puts it on steroids,
takes the kinds of things that have been in the Cure Acceleration
Network and makes it possible to do so at a much more rapid pace
and across all diseases in a way that all the institutes at NIH can
join in on and very much want to.

So, yeah, I think it is building on that experience, but taking it
to the next level.

The CHAIR. I understand that, but just let me ask you this then.
What happens with NCATS? If we are going to build on that, do
we then fold in this? Do we then have one area that we are looking
at here rather than two, ARPA-H and NCATS, and then we just
create one effort?

Dr. CoLLINS. It is a very good question, Madam Chair. I don’t
think we have a completely clear best option at the present time.
It might be possible, for instance, for the CTSAs to move into
ARPA-H or potentially to stay where they are with NCATS. We
might take the Cures Acceleration Network model and move that
into ARPA-H.

Those are all issues that need to be worked out. We need a lot
more input now that we can talk more publicly about this, or we
can in a couple of days, to get input from stakeholders.

The CHAIR. It would appear to me that when you talked about
Alzheimer’s, diabetes, and cancer with regard to ARPA-H, I don’t
know where ALS fits in that and was that left out for some reason.
And it is a devastating neurological disease, as you know.

Dr. COLLINS. Yes.

The CHAIR. And there are no current effective treatments to stop
or even slow the progression, as I understand it, and you know I
am not a scientist.

Dr. COLLINS. So, if I may, I know the clock has run out, but just
very quickly.

Cancer, Alzheimer’s, and diabetes were put forward as examples
of common diseases that ARPA-H could work on. But the intention
is for this model to be applied to all of the diseases that are ready
for this scientifically.

And I think ALS is a great example. Already had conversations
with the Neurology Institute about an ARPA-H project specifically
focused on ALS, recognizing that we are learning some funda-
mental things about what happens to the motor neurons in the spi-
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nal cord that could, with a crash program, be advanced much more
quickly to understand the pathogenesis and ultimately new ap-
proaches to therapy using such things as RNA approaches.

So I think it is a great example, Madam Chair, of what we could
do that we currently can’t quite do with this new mechanism.

The CHAIR. Thank you. And I will have questions for Dr. Fauci
and Dr. Gibbons.

But with that, let me yield to the distinguished ranking member
of the committee, Congressman Cole.

Mr. CoLE. Thank you very much, Madam Chair. And I want to
build on your line of questioning because, as I said in my opening
remarks, look, I am very supportive of the President’s topline pro-
posal here.

As a matter of fact, I am pleased to have a President who set
out a marker. With all due respect to the last two, this committee
went well beyond what was proposed here.

And so it 1s nice to have a partner at the other end of Pennsyl-
vania Avenue who sees this, the value of this investment, I think
the same way the chairman and I do.

Having said that, I am wondering, I look at the $6 billion-plus
investment in ARPA-H, and as you said, Dr. Collins, we still have
unresolved questions and procedures.

Would it be better to start with a more modest investment—
DARPA itself is about $3.8 billion—and plow the rest of that
money into our normal research? Again, I am not arguing for a re-
duction in total spending. I am just arguing for we are going a lit-
tle fast here before we actually have this thing worked through.

So I would love your thoughts on that, with the recognition that
you work for the President of the United States, so your job is to
defend his proposal.

Dr. CoLLINS. Thank you for pointing that out.

Mr. COLE. May be a little bit more aggressive here, although I
like the instinct that he is showing.

Dr. CoLLINS. Well, thank you, Congressman Cole, and I appre-
ciate your thoughtfulness in this regard in terms of what is the
right balance here.

Let me point out, though, that ARPA-H is not intended to be a
freestanding entity that is sort of over here somewhere, and then
you have the 27 institutes and centers over there doing something
different.

This is an engine for discovery that is going to be tapped into by
every one of those 27 institutes and centers, extending their reach
beyond what they could do with their current budget line. So we
shouldn’t think of these as competitive, but rather as synergistic.

Yeah, it is a big deal to start something up with a $6.5 billion
budget. Fortunately, this has been put forward by the President as
3}-1year money, which would help a lot as we are sort of ramping
this up.

But I believe, based upon the experience we have had with
COVID-19—and again, thank you, Congress, for providing us dur-
ing this crisis with, as Chairman DeLauro said a little bit ago, over
$4 billion of additional funds to help. We had no difficulty figuring
out how to invest those in vaccines, in therapeutics, and in
diagnostics.
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And T believe, if funds are available, there are enough ideas and
enough science and enough scientists out there to do the work that
we could very well utilize what has been proposed by the President.

Mr. CoLE. Well, good. Well, I look forward to working with you
on that. I still have some concerns, but we can resolve those in dia-
logue because we don’t have any differences on the top line here.

Let me turn to Dr. Sharpless, if I may.

One of the more both impressive and challenging problems we
have had is there have been so many wonderful proposals in the
area of cancer research in recent years. And while we steadily
pushed up the number of money at NIH, it seems to me we have
had a hard time funding all the good proposals in front of us in
terms of cancer. There seems to be a lower percentage of grants
funded than in most of the other areas.

So could you sort of bring us up to date where we are in funding
good science and give us your thoughts as to what else we ought
to be doing to make sure that we are not leaving good ideas on the
table in terms of cancer research?

Dr. SHARPLESS. Thank you, Representative Cole. It is a really im-
portant topic.

I think the good news to start off with is that, thanks to the sup-
port of this Appropriations subcommittee, we have had the ability
to increase our pay lines and success rates, these metrics we follow,
which had gone down to very low levels because of the dramatic in-
crease in applications to the National Cancer Institute. So applica-
tiorils were up 47 percent since 2013, and that is hard to keep up
with.

So I think our pay line, one metric we follow, nadired at 8 per-
cent, but is now up to 11 percent, so that is a 35 percent increase
in the last 2 years, which I think is good progress, but that is still
a pretty low support rate.

I think we would like to get to a number that would be more like
15th percentile, which would match sort of the rest of the NIH a
little more closely. As you know, there are a lot of important things
we support outside of that pool that we have to fund as well.

So I think that this is a good problem in some ways. It says there
are a lot of scientists coming to NCI with ideas that are very, very
valuable, and we need to be able to get to them all. And the sup-
port of this subcommittee has been very important in the past, but
I think that is still an area where our pay lines are still too low.

Mr. CoLE. Well, we don’t have a lot of time left, so I am not
going to use all mine. But I want to say I am glad you are back
at the NCI after your stint at the FDA. I know you did a great job
there, but we really like you where you are at and appreciate the
job that you have done.

I have got a lot of questions, like you do, Madam Chair, but I
will hold them for the next round, and I yield back.

The CHAIR. I thank the chair, and I appreciate that question to
Dr. Sharpless. It is a question that I had as well. So thank you
very, very much. I say that to the ranking member.

Now, Congresswoman Roybal-Allard.

Ms. ROYBAL-ALLARD. Thank you, Madam Chair.

Let me begin, Dr. Collins, first of all, by joining my colleagues
in thanking you for the incredible work that you do. However, I
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would like to address my questions with regards to the ECHO pro-
gram.

It has been 6 years since the congressionally directed National
Children’s Study was prematurely canceled, despite an investment
of approximately $1.5 billion over its 14 years of planning and im-
plementation.

At the time of its termination, without informing Congress, this
subcommittee was guaranteed that newly developed environmental
influence on child health outcomes, quote, “would make use of the
existing maternal pediatric cohorts that were recruited through the
National Children’s Study.”

We were further reassured that the ECHO program would at-
tempt to answer many of the original seven critical research ques-
tions about the environment’s influence on child development and
health.

We are now 6 years into what was designed to be a 7—year pro-
gram, and it is my understanding that over 67,000 children are
being followed in longitudinal core study factors affecting child
health in the areas of [inaudible] Child development and well-
being.

Which of the original NCS study questions are being addressed
through the ECHO program? And can you give us some examples
of the research that is being done utilizing these cohorts?

Dr. CoLLINS. Thank you very much, Congresswoman, for the
question. I am going to turn to Dr. Diana Bianchi, Director of the
National Institute of Child Health and Human Development, who
has been quite engaged as one of the advisers for the ECHO pro-
gram, which is managed by Dr. Matthew Gillman.

Dr. Bianchi.

Dr. BiaNcHI. Thank you, Dr. Collins and Representative Roybal-
Allard.

As you know, the ECHO program brings together 72 different co-
horts, and they are currently doing observational studies of over
50,000 children.

One of the most impactful studies that has recently been com-
pleted has looked at women entering pregnancy and looking at the
connection between a healthy weight in the mother or the pregnant
woman and eating a healthy diet during pregnancy, and that has
resulted in a statistically significant decrease in the rate of pre-
term birth.

And, interestingly, it was significant in both Black and White
women, because Black women do have a higher incidence of pre-
term birth. So that is quite impactful.

In addition, NICHD is working with the ECHO program on an
interventional study using the IDeA States Pediatric Clinical Trials
Network, which is part of the ECHO program, and we are working
together to provide comparative effectiveness studies to determine
how best to treat neonatal opioid withdrawal syndrome.

So these include pharmacology-free intervention, which is eat,
sleep, and console the babies, as well as a weaning trial, and we
have trials planned for the future to look at buprenorphine in in-
fants.
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Mrs. ROYBAL-ALLARD. Okay. I have several questions regarding
this program, but I will just go to my last question because time
is running short.

Is the NIH considering extending the ECHO program, given that
the original NCS study was designed to follow children from birth
through age 21, and the cohorts, as I understand it, have not yet
reached the age of 21?7

Dr. BiancHI. Dr. Collins, do you want to answer that since the
program sits in the Office of the Director?

Dr. COLLINS. Sure.

No, I think that is a very important question, and we do want
to fully realize the potential of this very important cohort of over
50,000 kids. And, obviously, the time is about right in the course
of the next year to figure out exactly what that future course will
be.

We have engaged internally in some deeper discussions about
that, and we would like to get back to you, Congresswoman, about
possible paths that we might take this forward.

But I do want to endorse how critical we see the ECHO program
is for answering all those questions that you and we are quite con-
cerned about.

Mrs. ROYBAL-ALLARD. Okay. Well, I hope it will continue be-
cause, as you know, the purpose was to evaluate the effects of
chronic and intermittent exposures on child health and human de-
velopment in the United States. And it would actually be the first
study to collect this broad range of environmental exposure meas-
ures for a national probability sample of 100,000 children followed
from birth or before birth at age 21.

And this is extremely important for communities such as the one
that I represent because it looks at the disparities of children in
rural and underserved communities which often have greater
health issues and problems. So I am hoping that you will find a
way to continue this program because, as you said, it is extremely
important.

I yield back the balance of my time.

The CHAIR. Congressman Harris.

Mr. HARRIS. Thank you very much.

And thank you all for being here again this year.

One of the things that we have to do is provide some oversight
of the moneys that have been appropriated to NIH. For instance,
this morning’s front page story in The Wall Street Journal is the
Wuhan lab leak debate. So this continues to be discussed. And I
just would like, Dr. Collins, maybe just a couple of clarifications.

I understand we did not directly fund the Wuhan Institute of Vi-
rology, but my understanding is we did send about $3.7 million in
grants to EcoHealth Alliance, of which $600,000 went to the
Wuhan Institute of Virology to various studies there. Is that true?

Dr. CoLLINS. That is correct. I am going to ask Dr. Fauci
also

Mr. HARRIS. No, I only have 5 minutes. I just need that is true,
okay, because I read it. That is true.

Do we know whether the Wuhan Institute of Virology does gain
of function research?




28

Dr. CoLLINS. They were not approved by NIH for doing gain of
function research. We do not—and that is the official governmental
identification of that term, by the way. We are, of course, not
aware of other sources of funds or other activities they might have
undertaken outside of what our approved grant allowed.

Mr. HARRIS. Okay. So we could have sent money through
EcoHealth Alliance. Money could have ended up in the Wuhan In-
stitute of Virology, which might be doing gain of function research.
And, in fact, since they sent a general of the Communist Party
Army to take over the lab in February 2020, it is not out of the
realm of possibility they are doing that.

So because I do know that money is somewhat fungible once you
send money to institutes, it bothers me a little bit that we would
send money to an institute that might be doing gain of function re-
search, especially China.

Do we send any money to any sub-agencies or sub-grantees that
could be sending money to Russia?

Dr. CorLLINS. I don’t know the specific answer to that. I think we
have in the past, and I don’t know whether we currently do or not.

Mr. HARRIS. Okay. And we will submit it as a QFR, if you could
get back to us about that.

Now, in Nature.Com, a publication occurred in last September
about the development of humanized mouse and rat models with
full thickness human skin and autologous immune cells.

Dr. Fauci, this was funded out of the NIAID. It involved scalp
skin transplants from 18- to 20-week aborted fetuses.

And what I want to know is, does the NIH ever follow up on how
these specimens are obtained on a mid-second level—mid-second
trimester aborted fetuses for studies like this?

Dr. Fauct. Well, Dr. Harris, that grant and that study you are
referring to was gone through all the appropriate guidelines and
oversight. So I am not sure exactly what you are asking, but all
of the research that comes out of that was done with the appro-
priat% oversight and guidelines that have to do with fetal tissue re-
search.

Mr. HARRIS. Okay. So I will—again, I will submit a QFR. Per-
haps if you could send me what the NIH knows about how these
tissues were obtained.

You know, I don’t know, the idea of taking 18- to 20-week human
fetus scalps, obviously, this would have to result from decapitation
because you have to harvest the scalp, implanting it on the backs
of rats. I am just not sure that is something we should be involved
with to any significant level.

Now, one issue that has come up is the question of research on
the immunology of COVID. And the immune response T cells, I
think, are going to be found to be fairly important, and I think
most people recognize they are pretty important in determining im-
mune response.

Would measuring T cells and T cell immunity, especially in peo-
ple who have had the disease, would that be of interest? And if so,
is the NIH urging the FDA to promote the EU, emergency use au-
thorization, for T cell testing, which is not widely available but
may be very useful in informing us about the immune response?

Dr. Collins.
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Dr. CoLLINs. I think, yes, FDA is intensely interested in this. I
don’t know that we have to particularly urge them. They have ap-
proved one T cell test from adaptive technologies, and I know they
are interested in looking at others. And I agree with you, this is
a very important part of understanding immune response to
COVID.

Mr. HARRIS. Dr. Collins, I will have to inform you that they are
not, and they have, in fact, informed other companies that this is
not a priority for FDA and they are not actively looking at further
EUAs.

But my time is up. I yield back.

The CHAIR. Congresswoman Lee.

Ms. LEE. Thank you very much. Thank you, Madam Chair and
Ranking Member.

Thank you to Dr. Collins and all of our directors for your tremen-
dous leadership.

And thank you, Dr. Collins and all of you, for really fighting so
hard to crush this virus, and all of the work that you have done,
you said for the last 30 years, in just getting us prepared to save
lives and to address the coronavirus. So thank you so much.

Let me ask you, Dr. Collins, we have talked a little bit about the
continued commitment to address disparities of Black men and
women in science and medicine. And I would like for you to share
how NIH has incorporated the findings of the recommendations of
the National Academies of Sciences’ Roundtable on Black Men and
Women in Science, Engineering, and Medicine to address really
the—and it is a major, alarming underrepresentation of Black men
in the medical schools and in the medical profession.

That is the first question. I am going to do a couple of questions
at one time.

Also, just in terms of health disparities, Dr. Collins, let me ask
you, what specifically—and I know NIH is committed to this—but
specifically to address the health disparities stemming from struc-
tural racism and more research and resources into behavioral
health, trauma-related informed mental healthcare, diversity in
clinical trials, diversified workforce, all of the major issues that ad-
dress African Americans, people of color, within the whole—within
the health space, the National Institutes of Health, as it relates to
dismantling structural racism and building systems which include
equity and justice.

Dr. CoLLINS. Well, thank you, Congresswoman Lee. I think those
questions actually I can fold into a synthesized response, because
we at NIH are deeply invested in taking a very fresh and aggres-
sive look at what we can do about the problem of structural racism
in the United States, which we have come to recognize is some-
thing that affects all institutions, and that includes the biomedical
research institutions that we support.

And I have to recognize this is the one-year anniversary of the
killing of George Floyd, which I think was a very significant event
for many people who had somehow imagined that we were past the
point where racism existed in this country. And we at NIH took
that and other episodes like that very seriously and have formed
together an effort called UNITE, U-N-I-T-E.
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There are five groups in UNITE, each of which has a specific
focus. One is on the workforce. And you specifically have high-
lighted the problem about the diminishing numbers of Black men
going into medicine and medical research, and that is a concern.

But, frankly, we have a much broader set of concerns. When you
look at the diversity of our workforce, it does not look like our
country.

We have worked hard on that, Congresswoman, and we have
made some progress, if you look at the numbers of those who are
applying for grants and getting funded, but we are still well short
of where we need to be.

We aim with this UNITE initiative to make a much stronger
push in that direction, both in terms of recruiting and retaining.
Because it is one thing to recruit Black men into medical research.
It is another if they find an environment that is not welcoming,
and then they don’t stay. We have to work on that part as well in
terms of our whole culture, our whole environment.

And then, when it comes to health disparities, we are aware of
the facts that health disparities are oftentimes based upon deep-
seated structural racism in our environment, in our culture. And
it is not sufficient for us to categorize the various factors. We need
to invest more in interventions to see how those can be changed.

We have announced a Common Fund program of $24 million, it
is already out there, to do transformative research on health dis-
parities. And we have a joint funding announcement that now in-
volves a whole bunch of institutes, led by the Minority Health and
Health Disparities Institute, that is putting another $30 million
into research in fiscal year 2022 on this very topic.

We will be publishing in the fairly near future a broad descrip-
tion of this UNITE initiative that I think all of the members of the
subcommittee will be interested in.

I just want to tell you, personally, of the things that happened
in 2020, COVID-19, well, yeah, we will all remember that. But I
think we also had this wakeup call that we have to address this
issue of structural racism. And my colleagues and I are determined
to do so in a bold, energetic, and determined way.

Ms. LEE. Thank you so much, Dr. Collins. And we will follow up
on the specifics in terms of the budget.

Very quickly, Dr. Fauci, good to see you. HIV and AIDS. We
know you recently were addressing the COVID-19 virus, but you
played such an important role in HIV and AIDS early on. How far
backwards have we gone now as a result of the COVID virus, and
will we achieve an AIDS-free generation?

Dr. Fauct. I don’t think we have gone—thank you for that ques-
tion, Congresswoman Lee. I don’t think that we have gone back-
wards. Obviously, when you shut down a society, the accessibility
for testing and for the chain of drug availability can be disrupted,
the way everything is disrupted in this very terrible time, including
vaccinations for children and things like that.

However, there have been a number of really important advances
that have been under the radar screen with regard to HIV and
AIDS. For example, the demonstration that cabotegravir, the long-
acting injectable, can be very adequately used for pre-exposure pro-
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phylaxis, which I think is going to increase dramatically the adher-
ence to that.

And as I have discussed with you in the past, the PrEP, pre-ex-
posure prophylaxis, is an important ingredient in our attempt over
the 10 years from 2020 to 2030 to end the epidemic in the United
States. And I believe, notwithstanding COVID-19, that we will
achieve that goal as trying to implement many of the things that
we are doing.

So although it appears that things have been under the radar
screen, they have, in fact, been going on I believe at a good pace.
But thank you for that question.

Ms. LEE. Thank you. Thank you, Dr. Fauci.

Thank you, Madam Chair.

The CHAIR. Thank you.

Congresswoman Herrera Beutler.

Ms. HERRERA BEUTLER. Thank you, Madam Chair. And like ev-
eryone else, this is probably my favorite hearing of the year, just
getting a chance to talk with really the world class experts on just
about everything.

I have a few different questions. The first one, Dr. Collins, I
think would be for you.

Last year I requested that NIH develop a comprehensive pedi-
atric research agenda to study the impacts of COVID-19 on chil-
dren and to report to this committee in 120 days. And I wanted to
ask about the status of that report, and what are the NIH’s maybe
preliminary findings and plans for this research agenda.

Dr. CoLLINS. Well, it was a very appropriate assignment to give
us, because we know that children have been affected significantly
by COVID-19. They can get the illness. They can have this strange
and somewhat unusual outcome of MIS-C, Multi-System Inflam-
matory Syndrome of Children. They also can get long COVID
where they don’t seem to recover. And we have a big effort on this.

Actually, if I may, I would like to call on Dr. Bianchi, our pedia-
‘arician, who can tell you a bit more about what we have been

oing.

Ms. HERRERA BEUTLER. Great. And I apologize. I have a couple
of questions I am going to fit in here, so

Dr. BiancHI. Okay. I will try to be brief.

But, as you know, almost 4 million children have had positivity
for SARS-CoV-2. The critical question is, of those children, most
of them are going to be mildly affected, but who is the one in a
thousand who is going to get very sick with Multi-System Inflam-
matory Syndrome in Children, requiring perhaps an ICU stay and
perhaps serious illness and death?

To address this through the RADx-rad program, which is devel-
oping radical approaches to testing, we are leading a program, a
trans-NIH program called PreVAIL kids, which comprises eight dif-
ferent programs that are all taking a different piece of the pie and
are looking at children who, for example, come into the emergency
room with a fever. Do they have COVID? Are they going to be at
risk for MIS-C?

And all of these different programs are taking biospecimens and
using bioinformatics to predict who is going to get sick with MIS—
C and then possibly the long COVID.
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Ms. HERRERA BEUTLER. Do we have that preliminary informa-
tion? Do we have some answers on that?

Dr. BiANCHI. No. The program has started within the last few
months.

Ms. HERRERA BEUTLER. Okay. Okay. I am interested to be kept
abreast of that. Thank you, Dr. Bianchi.

Dr. BiaNCHI. Absolutely.

Ms. HERRERA BEUTLER. You know, I read something earlier this
week about how 16-year-olds, I think it was with Moderna’s shot,
after 4 days show an enlarged heart. I have seen other things
about different kids and how it impacts them. And I cannot stress
enough how important I think it is that we turn our attention to
the children as it relates to the pandemic.

One of the things I do have some challenges with—my 2-year-old
just hopped on my lap, and she hopped off—the mental health and
developmental issues that these kids have been through in the last
year.

Like, I took my kid, my youngest, to Costco. She hadn’t been in
a big box store. It kind of flipped her out, seeing that many people.
That is a small thing, right?

I think about telling a 2-year-old who maybe is in daycare, you
have to wear a mask now all day long, and all the other kids have
masks. There is learning and speech developmental issues. There
is interaction.

So my 2-year-old doesn’t speak very much yet. We read a ton to
her. But so much of what we do is nonverbal. In fact, most commu-
nication is nonverbal anyway.

I am really concerned that now that we have reached this point
where you can get a vaccination if you want one, that we are fur-
ther putting the burden on children to keep the adult population
safe by telling young children, “Indoors, outdoors, you are going to
mask.”

While everybody else is now feeling this sense of freedom, we are
putting more of the burden on kids—who have, I believe, borne the
disproportionate share of this, whether it is school and learning
loss, mental health, possibly domestic violence, all these different
things that we are not going to know for the next—we are going
to know in the next 10 years.

I was hoping someone could speak to that. The mask mandate
for children that age at this point, I need to be convinced that that
is appropriate.

Dr. CoLLINS. Thank you for that question and those observa-
tions.

I think we are all really concerned about this. People sort of
shrug and say, “Well, kids are resilient.” But, wait a minute, this
is really an incredible, unprecedented challenge to their life experi-
ence.

The National Institute of Mental Health has recently issued that
we are asking for grant applications to look specifically at the men-
tal health consequences of COVID-19 for children.

What has it meant for them to be out of school, which is nor-
mally the place where a lot of socialization and education happens
for this prolonged period.
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And what about this issue of being fearful of an illness that
might actually affect your families, might suddenly be blamed on
you if you were the one who happened to bring the illness in?

I totally am with you here. There are a lot of unanswered ques-
tions. We are going to be studying that, I think, with some consid-
erable intensity, and hopefully we can provide some better answers
about how best to help.

Ms. HERRERA BEUTLER. Can we be kept abreast?

Dr. CoLLINS. Absolutely.

Ms. HERRERA BEUTLER. Thank you, Madam Chair.

The CHAIR. Congressman Pocan.

Mr. PocaN. Thank you very much, Madam Chair. And thanks to
everyone for being here. I completely agree with Representative
Herrera Beutler. This is my favorite hearing of the year as well.
I have tremendous respect for every single one of the witnesses
here.

And thank you for all of the incredible work you do every single
day for all of us. I just wish we could direct more of the Depart-
ment of Defense funds to the defense that you are doing for this
country and the defense that we needed to do so much in the last
year, things like COVID-19.

I have lots of questions, but I do want to give you a chance, Dr.
Collins. I think you were trying to pass a question to Dr. Fauci
about the Wuhan lab. I heard lots of things like “could,” “might,”
and “not out of the realm of possibility” is really hard evidence
there. I believe there is some white whale narrative changing try-
ing to occur. But if you wanted to have Dr. Fauci answer that brief-
ly, because I do have a lot of questions, I would be glad to give
some time out for that.

Dr. CoLLINS. Dr. Fauci, please.

Dr. FAucCI. So, what is the question, Congressman Pocan, please?
What specific question do you want me to answer?

Mr. Pocan. Well, I believe the question Dr. Harris was asking
is did we fund COVID-19, my bad? I am paraphrasing it because
we have 5 minutes. But that seems to be the new narrative that
is out there that somehow, let’s not worry about vaccinating people
and getting the economy going. Let’s figure out how to somehow
say there is a different way this all started. And I am just kind of
curious because I know you have had some interviews on this, but
you were asked the question but not given the opportunity to an-
swer.

Dr. Faucrt. Well, thank you, Congressman Pocan. Let me first say
that I think one of the things that was perhaps was a subtext of
Dr. Harris’ question is, why do any research in collaboration with
our Chinese colleagues? Well, the underlying reason for that is that
we had a big scare with SARS-CoV-1 back in 2002, 2003, where
that particular virus unquestionably went from a bat to an inter-
mediate host to start an epidemic and a pandemic that resulted in
8,000 cases and close to 800 deaths. It would have been almost a
dereliction of our duty if we didn’t study this. And the only way you
can study these things is you have got to go where the action is.
So I often say somewhat tongue in cheek, you don’t want to study
bats in Fairfax County, Virginia, to find out what the animal/
human interface is that might lead to a jumping of species.
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So we had a modest collaboration with very respectable Chinese
scientists who are world experts on coronavirus, and we did that
through a sub grant from a larger grant to EcoHealth. The sub
grant was about $600,000 over a period of 5 years. So it was a
modest amount. And the purpose of it was to study the animal/
human interface to do surveillance and to determine if these bad
viruses were even capable of transmitting infection to humans.

And the question of, well, did you do gain of function research?
And, as Dr. Collins clearly articulated, there was nothing in the
grant application and/or granting of the purpose of the grant and
the description of the grant that would call for what is referred to
as gain of function, gain of function meaning taking the virus that
could infect humans and making it either more transmissible and/
or pathogenic to humans. That categorically was not done. So that
is the answer to that question.

Mr. PocaN. Thank you. So I have got minute and a half left, and
I know there is going to be a second round. But in the minute and
a half, I am very concerned about, I think, the more important
issues of making sure we get more people vaccinated. Is there any-
thing, initiatives or funding, that you might need from this com-
mittee to enhance vaccinations? Are you concerned of where we are
at? Then a very specific question that I have had, if someone can
ask—someone was concerned about spike proteins and the long-
term consequences and their potential health effects on cold and flu
season. So, if you can answer all of those, I will keep the rest of
my subjects for the next round.

Dr. CoLLINS. This goes to Dr. Fauci again.

Dr. FAuct. I am sorry, Congressman Pocan, specifically, your
question?

Mr. PocaN. Specifically, how are we doing on vaccinations? Is
there anything else we need to get funding or initiatives to do that?
And then, very specifically, a question about spike proteins, long-
term consequences. I think there is a concern about potential
health effects during cold and flu season. Some of the people who
are reluctant right now that I am talking to, that was an issue on
vaccinations.

Dr. Fauct. Well, we are doing extremely well with vaccinations,
as you well know. We have now more than 60 percent of the adult
population has been vaccinated. The toxicities adverse events are
remarkably low in this when you look at the denominator of the
literally tens if not hundreds of millions of vaccine doses that have
been given.

However, whenever you get adverse events, even though they are
very, very rare, we obviously are interested in whether or not there
is anything about the spike protein that would trigger something,
such as an autoimmune reaction, that might give you a deleterious
effect. Again, these things are extremely rare. We don’t see any-
thing that we can directly relate to the spike protein, but we are
certainly looking for that. And there are immunologists who are
right now looking to see if there is any connection there. But,
again, to underscore, Congressman, these are really extraordinarily
rare events.

Mr. PocaN. Thank you very much, Madam Chair. I will be ready
for the second round.
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The CHAIR. Thank you. Congressman Moolenaar.

Mr. MOOLENAAR. Thank you, Madam Chair. And I want to thank
everybody for their participation today.

Dr. Collins, Dr. Fauci, I first of all want to congratulate you on
Operation Warp Speed and the record timing to get this out, to get
this working in America. I think it has been a tremendous success.

Because of the nature of, you know, how quickly the vaccines
were developed, I know there is some percentage of the population
that has hesitancy, kind of viewing it as somewhat experimental,
kind of seeing how it all works out. And especially women of child-
bearing age who would like to have children in the future, I know
there have been some concerns about whether or not the vaccine
would in any way affect them in a negative way. I wonder if you
could talk to that and just mention if there is any evidence of any
risk or concern to women who might be considering that in the fu-
ture.

Dr. CoLLINS. I think the evidence is actually quite reassuring,
but let me ask Dr. Fauci to give a specific answer to your question.

Dr. Fauct. Yes, thank you very much, Congressman, for that
very important question. So, if you look at—the vaccine trials did
not include pregnant women in the trials. There are now trials that
are looking at vaccines specifically for effects in pregnant women
and in lactating women. Those are ongoing right now.

However, if one looks at post-EUA, the number of pregnant
women who elected to get vaccinated because of the clear indication
that the effect of COVID-19 disease on the pregnant woman and
the fetus is really something to be concerned about. So many, many
women elected after the EUA to get vaccinated. There have been
about 115,000 to 120,000 of these pregnancies, and there have been
5,000 to 6,000 of the births that have now been followed by the
CDC and by the FDA. And as alluded to by Dr. Collins, there is
no red flag signal at all that there is any concern about deleterious
effects of the vaccine on pregnant women. This is really important
because the one thing we do know for sure is that when pregnant
women get infected with COVID-19, they can have a serious dele-
terious outcome.

Mr. MOOLENAAR. Thank you for that. And I just, I think that
that message is really important to get that out there, and I appre-
ciate hearing that directly from you.

I wanted to talk a little bit about the patent protection. And, you
know, Dr. Collins, maybe you can answer this question. There has
been some discussion, and I believe the Biden administration re-
cently announced it will support waiving intellectual property pro-
tections for COVID-19 vaccines. I think everyone wants to see
these vaccines readily available and the supply. But I am con-
cerned about waiving the patent rights for these biopharmaceutical
companies and how that might impact their willingness and their
ability to partner with the Federal Government in the future when
addressing pandemics because we are taking away significant pro-
tections for their investment in research.

Dr. COLLINS. So it is a very important question, and it is a com-
plicated issue that no one should just assume can be superficially
understood. I think all of us, companies, government, and aca-
demics, just citizens of the world believe we need to do everything
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we can to get vaccinations made available to all the people who
need them, and especially so in low- and middle-income countries,
where the need is great and the availability in terms of the supply
is low.

But it should not be assumed that it would be possible just by
a quick effort over the course of a couple of months to establish
vaccine manufacturing capacity in lots of other parts of the world
that don’t have it. These are very complicated biochemical proc-
esses, biotechnology processes that require—if you start from basi-
cally no previous experience, more than just a few months, more
like years.

And so, while this, I think, is in the long term, what we need
to see is this expansion of manufacturing capability, in the short
term, we are going to depend on the companies that have that ca-
pacity to do as much as they can to expand their capabilities. And,
certainly, I think all of us would agree that is what we need to see
happen.

So it is going to have to play out over the course of time to see
whether this opening up of intellectual property can help with low-
and middle-income countries. But we should not assume that, in
the short run, that this is going to be an immediate solution.

Mr. MOOLENAAR. Are you concerned about the long-term impact,
though, and the message that sends to, you know, private sector
investment and research?

Dr. CoLLINS. I don’t think industry is terribly concerned about
that. Stephane Bancel, the CEO of Moderna, said he didn’t lose a
minute of sleep the night after this announcement was made by
the White House. Moderna had already announced they were going
to make their intellectual property available to manufacturing ca-
pabilities in low-income countries.

What is really more necessary than just the IP is the technology
transfer capabilities, the skills that have to be transferred, the
training that has to be done. And that is where we are going to
ne%d industry to participate, and I think they are ready and willing
to do so.

Mr. MOOLENAAR. Okay. Thank you very much.

And I yield back, Madam Chair.

The CHAIR. Thank you.

Congresswoman Clark.

Ms. CLARK. Thank you so much, Madam Chair. And I share the
enthusiasm over having this incredible group of panelists here
today. And we have all witnessed the incredible benefits of R&D
investments at the NIH, which have produced lifesaving vaccines
during this pandemic. And I am encouraged by the President’s vow
to end cancer through proposals like ARPA-H, but I have heard
some concerns that a new agency may diminish your base funding.

I know that we are eagerly awaiting the President’s budget this
week, but, Dr. Collins, can you do anything to assure us that this
new agency can maximize its effectiveness without supplanting any
funding from existing budgets at NIH?

Dr. CoLLINS. I would very much like to reassure you about that.
And, again, there will be more details available in a couple of days.
The proposal, though, is for ARPA-H to provide an opportunity for
all of the institutes to be able to take on this DARPA-like approach
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to the projects that could move much more swiftly with the kind
of flexibility and nimbleness and risk-taking that ARPA-H will
provide. So it augments the capabilities of the rest of what NIH is
about. It is not detracting from the base; it is adding a layer of
translation of clinical application that can now go faster.

I would also say the way the President’s budget rolls out, it pro-
poses a $2,500,000,000 increase for all of the rest of NIH, which is
a pretty reasonable number as well. So when you put that together,
I think for cancer, diabetes, heart disease, and everything else, in-
cluding ALS, Chair DeLauro, we are going to have an opportunity,
through all of these mechanisms, to do more. And the proposal of
this total of an increment of $9,000,000,000 is going to open up all
kind of vistas of opportunity.

Ms. CLARK. Thank you. And to Dr. Sharpless, we have also heard
reports that grant funding has gone down [inaudible].

Dr. SHARPLESS. Uh-oh. I think I lost Representative Clark.

The CHAIR. Let’s try to find out if we can get Congressman
Clark. Can anybody tell me anything? Well, maybe what we will
do is to—we will come back to Congresswoman Clark.

Congressman Cline.

Mr. CLINE. Thank you, Madam Chair, and I want to thank our
witnesses for being here and for their diligent work in developing
the vaccine for COVID and for working with its distribution.

I want to first start by quoting from a 2011 opinion piece that
Dr. Fauci and Dr. Collins wrote for The Washington Post, “A flu
virus risk worth taking,” where it includes that—you conclude:
Along with support for this research comes a responsibility to en-
sure that the information is used for good. Safeguarding against
the potential accidental release or deliberate misuse of laboratory
pathogens is imperative. The engineered virus developed in the fer-
ret experiments—in your column—are maintained in high-security
laboratories. The scientists, journal editors, and funding agencies
involved are working together to ensure that access to specific in-
formation that could be used to create dangerous pathogens is lim-
ited to those with an established and legitimate need to know.

So, when I am looking at a letter that Congressman Mike Galla-
gher sent to you back in early May, it says that funding for the—
sorry, let me find this here—that funding was about $17,000,000
was directed to EcoHealth Alliance, and rather than $600,000,
much of that was sent to the Wuhan lab.

Can you account for the $17,000,000 that was allocated to Eco
lab, and speak to the disparity and the amounts that you are dis-
cussing, Dr. Fauci.

Dr. FAuct. Yeah, Congressman Cline, it is absolutely correct that
about $600,000, about $800,000 was allocated, and about $600,000
was spent over a 5-year period, no more than that. That comes
through between $125,000 and $150,000 per year that went to col-
laboration with Wuhan. So the number of hundreds of thousands,
as opposed to millions, is correct. The millions number is incorrect.
EcoHealth had several millions. I don’t know the exact amount
that went to EcoHealth, but would be happy to get you that precise
number.

Mr. CLINE. I see it now: 13.7 that was allocated to EcoHealth; 17
projects sponsored by NIAID, providing over $7,900,000 in Federal
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rewards for the research of viral emergence from bats in Southeast
Asia. EcoHealth Alliance passed some of its funding to WIV, the
Wuhan lab. And in 2020, NIH made efforts to obtain information
from EcoHealth Alliance about Wuhan lab related to concerns
about the origins of COVID-19.

It says that in your letter to EcoHealth: It is our understanding
that one of the sub recipients is Wuhan lab. It is our under-
standing that WIV studies the interaction of coronavirus in bats.
And there are now allegations that the current crisis was precip-
itated by the release of—from WIV of the coronavirus responsible
for COVID-19. Given these concerns, we are pursuing suspension
of WIV from participation in Federal programs. It is in the public
interest that the NIH ensure that a subrecipient has taken all ap-
propriate precautions to prevent the release of pathogens that it is
studying.

Would you say it has come to your conclusion that the Wuhan
lab was not engaged in a safe—ensuring the safety of its facility,
as you wrote back in 2011? Is that your conclusion?

Dr. Fauct. I didn’t—I am sorry, Congressman Cline. I am not
sure what you are reading from. I didn’t write anything in, I don’t
believe, in 2011. You are reading from something that I don’t have
in front of me. Was that something that I signed?

Mr. CLINE. This is an April 2020 NIH letter to EcoHealth Alli-
ance.

Dr. Fauct. I think that was from Building One perhaps, but that
is not from me.

Mr. CLINE. Okay. Let me just go ahead and ask real quick, have
you responded to the letter to Congressman Gallagher, dated May
25, Dr. Collins?

Dr. CoLLINS. There is a draft of that letter that is in the process
of going through appropriate clearance and should be received by
Congressman Gallagher fairly soon.

Mr. CLINE. Have you responded to the letter from House Com-
merce Ranking Committee Member Cathy McMorris Rodgers? She
has written two, one dated March 18, one dated May 6. Have you
responded to either of those?

Dr. COLLINS. Again, those responses are in the works. Those
were very detailed with some 29 questions of 11 pages and 40 foot-
notes. So it is taking us a little while.

Mr. CLINE. All right. And you have a May 20th letter from sev-
eral Senators that is waiting for an answer as well?

Dr. CoLLINS. We do indeed on similar topics from Senator John-
son and others, and that is also in the works.

Mr. CLINE. All right. Thank you.

The CHAIR. Let me ask, is Congresswoman Clark back on yet?

Okay.

Congresswoman Frankel.

Ms. FRANKEL. Good morning. Thank you, Madam Chair.

And thank you to the panel for your great work, for saving so
many lives.

I am going to start with two questions, somewhat personal. I am
the grandmother of a newborn nursing grandson. I would like to
know where we are in terms of implementing any findings that will
include pregnant and lactating women in clinical trials?
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Dr. CoLLINS. Dr. Bianchi.

Dr. BiancHI. Thank you, Congresswoman Frankel, and congratu-
lations on the birth of your grandson.

As you know, one of the goals of the PRGLAC Task Force was
to create recommendations and then create a plan as to how to im-
plement them. And we have already shown a big effect in our insti-
tute’s priorities because we have established a maternal and pedi-
atric precision therapeutics hub that is going to take the rec-
ommendations to the next level and create a center for knowledge
around medications that lactating women can take safely and what
are the effects on the newborn. So that is coming up. But also the
PRGLAC recommendations influence our institute’s strategic Plan,
where we have a whole team dedicated to safe therapeutics and de-
vices for pregnant women, lactating women, children, and people
with disabilities.

Ms. FRANKEL. Thank you very much. If you can keep us posted
on that.

Dr. BiancHI. Absolutely.

Ms. FRANKEL. Then, of course, I have another personal question
because I had a really lousy night’s sleep like a lot of Americans.
And, you know, I read—I have read many times that a lack of sleep
is related to all kinds of health problems, cognitive impairment.
And I am just curious—and that most Americans are not getting
the recommended amount to sleep. I am just curious, what kind of
research is being done in order to help us sleep better?

Dr. CoLLINS. It is a great question, Congresswoman. As one of
those who is not getting enough sleep, I resonate with your ques-
tion very personally. And I bet a lot of the other people I am look-
ing at on this screen are in the same boat trying to wrestle with
all of our responsibilities, especially with COVID-19.

Yeah, we have a whole program on sleep research. It is part of
the National Heart, Lung, and Blood Institutes. And Dr. Gibbons,
as the director of that institute, might want to take a quick shot
at your question about sleep research.

Dr. GIBBONS. Sure.

Thank you, Congresswoman Frankel. And as you say, it is a com-
mon challenge we all face, but it is clear that sleep and its restora-
tive power are really important to our functionality. And, indeed,
disturbances of sleep appear to affect almost every organ in the
body. The body has its own natural rhythm. It affects your blood
pressure, and your body’s temperature. In fact, every cell in your
body has a clock that has a rhythm that aligns with the clock. And
when it is perturbed, it can promote diseases; a number of them
related to obesity, diabetes, heart disease. When you have a heart
attack, it is all influenced by sleep and circadian rhythms.

In fact, one of the studies we have been doing in collaboration
with NIH’s child health institute relates to, again, women in preg-
nancy. And what we have learned is that many women develop a
sleep disturbance during pregnancy. That is surprising to men,
well-known by women. And, indeed, those sleep disturbances in
which you stop breathing can impair and have an influence on the
course of the pregnancy and on the child. In fact, we are doing an
intervention study after making that observation to see whether
interventions that reduce sleep apnea, which is stopped breathing
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d}lluiidng sleep, can actually improve outcomes of both mom and
child.

Ms. FRANKEL. Dr. Gibbons, sorry to interrupt, but now you are
really getting me nervous about this. But what is the cure for us
that are—for people who are not sleeping? What are you sug-
gesting, or what are you researching?

Dr. GIBBONS. There are simple things that you can do. As it
turns out, a lot of them are probably what your grandmother told
you is, when you get good exercise, you tend to have a better sleep.
When you have a healthy diet and when you watch your screen
time, particularly at night, and when you avoid all those dis-
tracting noises or eating late and you actually rest and start to cool
down before you go to sleep, all those sleep hygiene habits are non-
pharmacologic and can help you get a better sleep.

Ms. HERRERA BEUTLER. So, basically, we are all toast. Like none
of that is going to happen. We are all toast. Excuse my language.

Ms. FRANKEL. I just want to know if there is a pill.

Dr. GIBBONS. Well, our hope, is that, in fact, lifestyle and even
nonpharmacologic things as well as medication can help. Certainly,
in the disease context, we are looking at sleep medications that can
be nonaddictive. A key part of it is in the NIH common fund where
we are looking at, how can we figure out biomarkers of sleepiness
as well as understand the restorative, refreshing parts of sleep in
ways that might be manipulated therapeutically?

Ms. FRANKEL. Thank you. I am going to follow up with you.

And I will share the research, folks.

I yield back.

The CHAIR. Thank you very much, Lois, for opening up the Pan-
dora’s box here for all of us here.

I understand that Congresswoman Clark is back on. So let me
yield to Congresswoman Clark.

Ms. CLARK. Well, thank you, Madam Chair. I hope this is a more
successful outing.

I had a brief question for Dr. Sharpless about NCI. I just wanted
see if he can review for us why the National Cancer Institute needs
more funding while we are seeing a decline in grants being award-
ed at the same time?

Dr. SHARPLESS. Sure. So, Congresswoman Clark, our grant appli-
cations are up 47 percent. So we have got this massive influx of
new ideas to the NCI. What has gone down is our ability to fund
a large percentage of them because with that many coming in, it
is hard to—the pay lines and success rates are on the decline.

So, you know, they nadired at about 8 percent 2 years ago, which
the success rates are a little higher than that. But that is an im-
portant metric. They have now come up to 11 percent, which is
progress, but it is still too low. You know, this is one of the things
that is keeping me up at night, frankly, is the idea that there is
this great investigator-initiated science and these pools of grants
that we are not able to get to. So, for example, that pool of money
has funded things like checkpoint inhibitors to cure melanoma, the
CAR-T cells to cure the leukemia and drugs, problems like that,
and then, you know, things like PROTACs, this new invention to
do medicinal chemistry that is all the rage in the pharmaceutical
industry presently. All of this came out of this pool of moneys. So
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it really drives progress in cancer research. And if 89 percent of
them are not getting funded, that makes me very anxious.

So I think that that is our problem is that we need further sup-
port to reach these great ideas because there may be a cure for
pancreatic cancer in there. And that is why we really need to sup-
port them.

Ms. CLARK. Well, thank you. Thank you for that explanation.
And Doctors Volkow and Fauci, I want to talk a little bit about
COVID survivors who have long-term symptoms. It has come to my
attention that patients that have different symptoms, fatigue, de-
pression, brain fog, also can have significant muscle and bone pain.
And we are seeing [inaudible].

The CHAIR. We will get back for a final question.

Congresswoman Bustos.

Mrs. BusTos Thank you, Madam Chair.

And, obviously, if Katherine comes back on, I am happy to either
yield time to her or——

The CHAIR. Sure.

Mrs. BUSTOS [continuing]. I can start all over as well.

Dr. Fauci, I would like to talk to you a little bit about vaccine
hesitancy. We have seen the polls out there, the research out there
that talks about the top reasons why people aren’t taking the vac-
cine. They want more evidence that it is safe. They don’t think
COVID will seriously impact them. They already had COVID and
have antibodies. I think those are the top three reasons that we are
hearing about. This is more prevalent in rural America, much like
the congressional district that I serve, very, very rural.

I saw also a poll that found that it is 21 percent of rural resi-
dents are saying now that they definitely would not get a vaccine
as compared with about 10 percent of those who live in more of our
bigger cities.

So what we are seeing on the ground here in the State of Illinois,
we have 102 counties altogether. So we have got of the 15 least
populated counties, 8 of them are overall the least vaccinated coun-
ties. And then, of the most populated counties, we have got 11 of
those 15 that are doing the best. So, again, we are seeing this di-
vide on the ground. We are certainly seeing it in the district that
I serve.

I am wondering, Dr. Fauci, as a trusted voice in all of this, what
do you have to say to the folks who are holding off getting vac-
cinated for the reasons that I just listed?

Dr. Fauct. Well, thank you for that question, Congresswoman
Bustos. The answer is the first thing we have got to do is make
sure we don’t point fingers at them to do that and make them feel
guilty about that. But you try to explain to them each and every
one of the potential reasons why they feel they don’t want to get
vaccinated. One of the most common is that “this was done so
quickly that I am not sure that it is safe. And that you have got
to get trusted messengers out there to interact with them. And
when I say “trusted messengers,” what we put together is a
COVID-19 community corps where there have been thousands of
trusted messengers. They could be sports figures, celebrities in the
entertainment business, clergymen, we find and women, we find
are having an important role in getting out and extending them-
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selves to address each and every one of the reasons because if you
just take the time to examine those reasons, there is a really log-
ical firm scientifically sound counter to each of those concerns, in-
cluding the safety, including the quickness that it was done, et
cetera.

The other thing that we have found interesting that if you make
the capability of getting vaccines to the hesitant people as easy as
you possibly can, that mitigates some of the concern. For example,
right now, in 40,000 pharmacies, including pharmacies that are lo-
cated in areas that are the rural areas that you are talking about,
that anyone can get to a pharmacy within 5 miles of where they
are no matter where they live, that you can go now, walk into a
pharmacy, you don’t need a computer, you don’t need an appoint-
ment, you don’t need anything, you just go in and get vaccinated.
The same things for mobile units to going into the rural areas
when people don’t have the transportation capability to get to a
place. So there are a lot of things that we are doing.

Obviously, we are concerned about vaccine hesitancy because we
want to get as many people vaccinated as quickly as we possibly
can. But there are many things going on now to try to address
that, particularly in those areas that you correctly indicated are
more likely to not want to get vaccinated.

Mrs. Bustos. Dr. Fauci, in addition to—I am thinking of, we
have got one county in this congressional district that I represent,
which is pretty much the entire northwestern corner of the State
of Illinois, we have one county where the entire population of the
county is a little more than 6,000 people. The vaccination as of this
morning—I get a daily report on this—is 19 percent. And so I ap-
preciate—here was part of the problem too. They have one phone
line to sign up to get the vaccine. That grown now to two. The
high-speed internet is a problem in a very, very rural county; this
is along the Mississippi River. Is there—I don’t know. I am just
trying to—I want to do everything that I can to help get those
numbers up. But you have got pharmacies. You have got
validators. Anything else when you think about a very rural part
of the country that we might be able to help as Members of Con-
gress, or any other ideas you have in a county like I just spelled
out.

Dr. Fauci. Yeah, I think mobile units would likely be one of the
most important things to do because you are describing people who
don’t have real ready access to the kinds of things that would make
it really easy.

Let me get back to the medical unit at the White House and see
if there is anything that could be done. Because I believe mobile
units to bring the vaccines to those rural areas are probably the
best way to do that.

Mrs. BusTos. Okay. All right. Well, we would welcome any of
that. I am out of time. I am sorry. But I can’t ask my second ques-
tion that I was going to ask Dr. Collins about Down syndrome.
Maybe we will revisit that another time.

Thank you very much, Dr. Fauci.

And, again, Dr. Collins, to you and your entire time, thank you
for all you are doing to help people.

With that, Madam Chair, I yield back.
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The CHAIR. We will have a second round, Congresswoman
Bustos. So, if you can stay, you know, I would be happy to get your
question on Down syndrome.

I am going to ask again if Congresswoman Clark is——

Ms. CLARK. I am here. Can you hear me?

The CHAIR. Yes, go for the last bit here with your second—and
then we are going to have another round, Katherine.

Ms. CLARK. Okay. Super quick, I am concerned about the rise in
prescriptions for COVID long-haulers to address some of the bone
pain and other medical pain they are experiencing. I wonder if this
concern is shared by Dr. Fauci and Dr. Volkow, and if we are look-
ing at nonopioid treatments for the neurological effects.

Dr. CoLLINS. Dr. Volkow.

Dr. VoLKOW. Opioids are quite addictive, and this highlights ac-
tually why it is so important that we continue training on the prop-
er use of opioid medications but also on the proper management of
pain many instances not requiring opioids, which of course trig-
gered that whole opioid crisis. But this is also why one of the prior-
ities of the HEAL Initiative for which we got specific funds by Con-
gress allocated to address the challenges of the opioid crisis. One
of the main initiatives is to accelerate the development of effective
pain medications that are nonaddictive.

Cﬁ\/Is. CLARK. Thank you. And thank you for your patience, Madam
air.

The CHAIR. Thank you.

Congresswoman Watson Coleman.

Mrs. WATSON COLEMAN. Thank you, Madam Chair.

And thank you Dr. Collins and to all of your colleagues, this has
been so helpful, and it is so good to talk to you scientists about the
value of science.

Dr. Fauci, I have a quick question for you. I am like Lois; I have
got a personal issue here. I have got an 8—year-old granddaughter
that I don’t want to go back to school until she is vaccinated. How
close are we to getting children vaccinated from that age?

Dr. Fauct. Yeah, you know, unfortunately, Congresswoman, I
don’t believe that they are going to be able to be vaccinated by the
time the fall term comes. We certainly will get high school adoles-
cent individuals vaccinated then. But the age de-escalation studies
that we are doing to get to an 8—year-old would likely not be avail-
able towards the end of this calendar year, but at the latest the
first quarter of 2022. I would imagine late fall, early winter.

Mrs. WATSON COLEMAN. So does that concern you about sending
your granddaughter back to school under those conditions? Should
we be seeking virtual, continue virtual educating?

Dr. FAuct. Well, what the CDC and other organizations, but cer-
tainly the CDC is trying to do is, given the number of and the per-
centage of teachers that will be vaccinated that are already vac-
cinated, that there should be no reason not to get children of any
age back to in-person school by the time we get to the fall term.
I myself would likely, would not be—I don’t have children that
young, but I would not be concerned when we get to the fall.

The reason I say that, Congresswoman, because if you look at the
rate of vaccinations now, what is an important factor in the safety
of the children is the degree of infection that is ongoing in the com-
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munity. And if you look at the last few weeks, the number of infec-
tions per day have gone down in a very steady encouraging man-
ner, from 60,000 a day to 50 to 40 to now we are well into lower
than 30.

If we get to the President’s goal of getting 70 percent of adults
vaccinated with at least one dose by July 4, I believe by the time
we get to the fall, that even though young children might not be
vaccinated, it will be really rather safe in school. I do believe that.

Mrs. WATSON COLEMAN. I pray so. I pray so. And I thank you
for being such a stand-up person throughout all of this.

Dr. Collins, I am very interested in NIH as it relates to all of the
space that it could improve in terms of diversity, whether it is the
researchers, the clinical participants, whether it is the individuals
or the groups of or the work groups that review these grants. I am
interested in all of that. And in last year’s funding bill, I added the
language that I would ask the NIH to develop a strategic plan and
establish the working group to address the lack of diversity among
researchers and staff and among those who are reviewing the
grants. And I realize that you had initiated the UNITE Program
since March. But I really would like to know some of the specific
strategies that you all are employing to get at and overcome these
barriers. And I would like to know what have you been actually fo-
cusing on in these initiatives, and what is your intention with re-
gard to continued reporting back to us on the progress which is
made? I am really interested in some of the strategies that you are
employing to this extent.

Dr. CoLLINS. Congresswoman, those are great questions, and we
appreciate your asking us for the strategic plan. I appreciate Con-
gress also giving us a little bit more time because we are in the
midst of this groundbreaking UNITE initiative, which touches on
all the areas you have just mentioned.

Time is short, but I will give you one example of how we are
seeking to really improve the diversity of our workforce. Most of
our workforce, of course, is out there in our grantee institutions; 85
percent of our money goes to those academic institutions where the
science gets done. And yet their workforce is not as diverse as it
could be. And when they go to try to recruit individuals of diverse
backgrounds, oftentimes they are not successful. If they are suc-
cessful, individuals are recruited, but they are not retained.

A new model where we would encourage them, and this is now
possible to do with an additional common-fund program to recruit
not just single individuals from underrepresented groups but a co-
hort, and to bring them on board collectively together. Something
that we have piloted in our intramural program with considerable
success. And then they are not like the only person of color in their
community of researchers. They have this kind of opportunity to
arrive together to be mentored, to be encouraged. This is a program
called FIRST, F-I-R-S-T. And I think we are going to watch closely
to see what this does in terms of the expanding the capabilities of
our workforce to be more diverse. And this is not just something
we are doing because it is a nice idea. We know that diversity
equals productivity, and we want to be sure we are not missing out
on that productivity by the lack of our diversity in many of our in-
stitutions. We are going to work really hard on that.
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Mrs. WATSON COLEMAN. And I thank you. I am going to want to
hear about the use of HBCUs in this. And I am also going to want
to understand the sort of contractual relationship you have with
the grantees that are expected to bring on this diversity and
whether or not their mechanism success is connected to the sta-
bility of these diverse researchers and professionals. So those are
some of the areas I am very interested in.

I have run out of time unfortunately, but I yield back, and I
thank you very much.

Dr. CoLLINS. Thank you.

The CHAIR. Thank you.

Congressman Harder.
hMr. HARDER. Thank you so much, Chair DeLauro, for hosting
this.

And thank you so much to all of our witnesses for taking the
time to be here and sharing their testimonies.

I want to take this in a little bit of a different direction than
what we have been doing so far and talk about asthma and air
quality, which are two interconnected issues in our district. Many
of the cities in the California Central Valley are classified as the
most polluted cities in the U.S. for both particulate matter and
ozone pollution that have a lot of the direct impacts on the health
of folks in our communities, especially for kids. One in six children
in the San Joaquin Valley have asthma, the highest in the State,
and I believe among the highest in the country. And asthma preva-
lence across the valley has reached as high as 20 percent in school-
aged kids.

I had childhood asthma as a kid. My brother had it. It is incred-
ibly and heartbreakingly common in our area. We, of course, have
seen that in the health data even afterwards. We have among the
highest emergency room visits for asthma in California. And add
in the devastating wildfires in California, as well as the respiratory
impacts of COVID-19, and it really creates a lot of impact for our
healthcare system, and some of the costs are high. And yet it seems
like we haven’t necessarily made major breakthroughs in asthma
research in recent decades. And many Americans are resistant to
current asthma therapies.

Dr. Gibbons, I would love to hear from you as the director of the
National Heart, Lung, and Blood Institute, what can you tell us
about the use of Federal funds to research and develop program-
ming to address childhood asthma? And is there more that this
committee can be doing to assist in this program?

Dr. GiBBONS. Thank you for that important question, Congress-
man Harder. As you point out, asthma is one of the leading chronic
conditions of children, in general. It certainly affects certain com-
munities disproportionately. You recognize the rural health chal-
lenges. In addition, we are seeing similar patterns in communities
of color, inner city, underserved communities where, again, these
exposures can be concentrated. Indeed, that is an area of research
in part related to the ECHO Program. It is a children’s study
where we have been assessing that.

We have learned through those studies that exposure to air pol-
lution, particularly early in life, actually, has influence on lung de-
velopment. We have learned that lung development actually con-
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tinues all through childhood, even into early adulthood. It is driv-
ing the overall reserve and structure of the lungs over time. And
that is why it is so important, as you indicate, to mitigate those
exposures that are happening both in these rural communities and
some of the inner city communities that also occur in these hot
spots or pockets of high air pollution.

We also are making progress in further defining the mechanisms
of the disease, to advance therapeutics beyond the drugs that cur-
rently exist and have been used for the last decade or so. Indeed,
we have been engaged in a program called TOPMed in precision
medicine in which we have gathered together cohorts of children
and adults with asthma in a large sequencing study to identify new
mediators of asthma as a part or means of developing new targets
and new therapeutics.

Similarly, we have developed a platform in which we are starting
to engage in precision medicine for asthma. We call it PrecISE,
where we are recognizing asthma as kind of a catch-all and recog-
nizing that there are certain subsets of patients that may respond
to particular interventions that have a certain biological impact.

Mr. HARDER. That research, I am sure—I want to make sure I
have a chance to ask a second question as well. I appreciate that.

I think that is great segue to my question for Dr. Collins, which
is: In the President’s budget, there is proposed $110 million for the
Climate Change and Human Health Program. Can you describe
some of the research projects that you expect to come from that,
especially any projects that focus on health outcomes related in
poor air quality and how it impacts underserved communities like
ours? Do you have a big piece of where this might then go or not?

Dr. CoLLINS. Absolutely. And it does tie in very nicely to the
question you just posed to Dr. Gibbons. Climate change affects
human health in numerous ways. People tend to think about it as
perhaps it is more in the area of infectious disease. And there is
a lot to be concerned about there as well as climate makes different
opportunities for different pathogens to find their way into the
human population.

But it also affects, as you have just pointed out, air quality, the
issues that are going to relate to such things as asthma, as well
as heart disease, as well as cancer. All of those are wrapped up in
what we think is now an appropriate moment for an enhanced and
eﬁpanded effort to understand the health consequences of climate
change.

Our National Institute of Environmental Health Sciences,
NIEHS, will be taking the lead on this. But already they have
reached out to numerous other institutes at NIH so that we can
come forward with a really exciting, very broad holistic approach
to how we could tackle this issue of environmental science related
to health and the effects of the climate. So I am glad you high-
lighted it. We are excited about the opportunity here.

Mr. HARDER. Thank you. Thank you, Dr. Collins.

I yield back, Madam Chair.

The CHAIR. Congresswoman Lawrence.

Mrs. LAWRENCE. Good morning. Thank you, Chairman DeLauro.
I represent a majority-minority district in Michigan, and the past
year has exposed the alarming disparities for communities of color.
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I believe it is absolutely critical that we act on these disparities to
develop a plan for research.

Dr. Collins, it was heartbreaking when I saw the dispropor-
tionate number of African Americans being hospitalized and dying
from this past pandemic. And it is almost as if in unison the re-
sponse was, well, it is expected because they have underlying con-
ditions.

When are we going to start planning? And what is the plan to
address these underlying conditions in the Black community, which
I know are multiple? We have—access to healthcare is an issue,
food deserts, lack of proper nutrition, obesity. We were the highest
in heart disease, in cancer. And so I want us as a country to move
from “Yes, this is the problem” to “This is what we are going to
do.” So can you please talk to me how the Minority Health and
Health Disparities Institute, when will we start see a plan and re-
sults of that?

Dr. CoLLINS. Well, your question is incredibly well-articulated.
And it certainly resonates with myself and my colleagues, as we
really have to look at what has happened with COVID-19 as an-
other example of just how devastating health disparities are in the
United States and that those same populations that have suffered
from disparities, like obesity, diabetes, hypertension, got hit ex-
tremely harder by COVID-19. And nobody can look at that and not
say, “We have got a serious issue here.”

If your ZIP Code is a stronger predictor of your longevity than
your DNA code—and it certainly is—there is something serious
awry here in terms of the way in which structural racism, which
undergirds so much of what is happening institutionally and across
the country, has played out in terms of health effects.

We at NIH have been studying minority health and health dis-
parities intensively over the course of many years. I think we are
energized by these observations and again by this UNITE initiative
that I have mentioned already to go deeper, to really understand
not just what are the causes of health disparities—some people
have cynically called that admiring the problem—but actually to
intervene and to come up with studies that would involve those
kind of interventions to see if they work.

We can’t fix the healthcare system in the United States. As the
NIH, we are a research organization, but we can understand stud-
ies to see what would happen if you changed certain approaches to
health and other aspects that are contributing to this. And we aim
to do that with a new common fund program that is more progres-
sive than what has been possible before. So we are right with you.

Mrs. LAWRENCE. Thank you, and I am on executive board of
Black Caucus, and I am also co-chair of Women’s Caucus. And so
my philosophy in life is that you can’t tell me what the problem
is more than once because once you can identify it, then let’s get
about fixing it.

My next question is about mental health. The other thing that
COVID ripped the scab off during this pandemic is the critical need
for mental healthcare and especially in our children.

Dr. Collins, realizing the alarming rates of mental illness, how
will the National Institute of Mental Health leverage the partner-
ships to ensure that the grant recipients receive the cutting-edge
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discoveries in this field, and how do we move mental health to the
top of the—to the front of the line?

Dr. CorLLINS. Well, you are quite right that this is another crisis,
and COVID-19 has accentuated it. We can see that both the dis-
ease itself, which is capable of inspiring various mental health
issues to depression and sometimes even frank psychosis, which is
frankly the whole experience that our country has had where men-
tal health services have oftentimes been injured by a lack of access
because of the concerns about being in the physical space together.

But one bright light in all of this, Congresswoman, is the way in
which, because of COVID, we have seen telemedicine finding its
way into the mental health arena in ways that it previously hadn’t.
And we have a number of research studies underway right now
that are looking pretty promising in terms of showing that that ac-
tually works really well. If there is a silver lining here, it might
be that we learn how to use mental health services remotely by
telemedicine in a way that benefits people who otherwise just don’t
have access to those services. That is just one example.

There are many other things that we need to do. We have big
programs now trying to come up with new approaches to treat de-
pression, for instance, in ways that would not be the traditional
methods with the traditional drugs but other approaches that
might be more successful. It is a huge broad portfolio in that par-
ticular part of NIH that I would love to tell you more about if we
had more time.

Mrs. LAWRENCE. Thank you, Doctor.

Thank you all.

The CHAIR. Thank you.

What I would like to do now is I think we can move to a second
round. And we will make it a 3-minute round so that—and try to
please hold to the 3 minutes so we give everyone a chance to ask
additional questions of our panelists.

And, with that, let me let me start off. Dr. Fauci, this was about
universal flu. I am going to ask three—I have got two questions.
And I want to get Dr. Gibbons in as well. With regard to the uni-
versal flu, does the mRNA technology show the promise for use in
vaccines for other diseases, such as flu? Is there a hope that mRNA
technology could be used to develop a universal flu vaccine? What
other progress has been made in the past unit towards developing
a universal flu vaccine?

Dr. Fauct. Thank you for those important questions, Madam
Chair. The answer to your first question is that the mRNA tech-
nology, which as you know is spectacularly successful in developing
a COVID-19, is now being used in a number of other attempts of
vaccines, including a universal influenza vaccine, including vac-
cines against HIV, and including in cancer immunotherapy. So
mRNA is now very exciting.

It is very interesting that you asked that question about where
we are with other areas of universal flu vaccine. Just today, just
today, we started a phase 1 trial on the nanoparticle, using a mo-
saic where we have multiple different hemagglutinins—these are
the different colors—that are now very, very promising because we
have at least four or five different hemagglutinins to cover the wa-
terfront of the troublesome influenza components that we are deal-
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ing with. And, literally, it just started today, a phase 1 trial of sim-
ply what is called a nanoparticle mosaic approach towards uni-
versal flu vaccine. So thank you for asking that question. This is
what it looks like.

The CHAIR. This is fabulous. It looks like something I would have
in my office as well, Dr. Fauci. So thank you. Thank you.

Dr. Gibbons, this is about cardiovascular disease in women. In
2017, 300,000 women died as a result of heart disease. And heart
disease and stroke is the leading cause of death of women in the
United States. Critical, research in heart disease. Quick update,
NHLBI-supported research and yeah—let me go there, and I don’t
think that there is—we need to have more information out about
women and heart disease and what we are doing on that research.
Dr. Gibbons.

Dr. GIBBONS. Yeah, thank you for that. Yes, we need to continue
to beat the drum of awareness and ensure that all women recog-
nize that it is the number one killer. We have actually—polls and
surveys suggesting that we may even be moving backwards in that
regard, particularly in communities of color.

The CHAIR. How much time and money are we spending on heart
research for women.

Dr. GiBBONS. Well, we can give you that exact number. But is
certainly one of our highest priorities. A couple of examples include
leveraging the Women’s Health Initiative, where we found out
about physical activity in elderly women. And we are now doing an
intervention study to demonstrate that it is both safe to engage in
that exercise and indeed still improve cardiovascular health in el-
derly women.

The CHAIR. Dr. Gibbons, what I am going do is ask because my
time is out. I would like to follow up with you and get information,
chapter and verse, about what we are doing on heart disease in
women, and how much research, how many research dollars are
being appropriated to do that? And so thank you.

And, with that, Congressman Cole, let me yield to you.

Mr. CoLE. Delighted. Thank you. As the chair, you are never out
of time, number one. Number two, when you held the—when Dr.
Fauci held that thing up, I thought that should be in Rosa’s office.
So we think exactly the same way.

Let me first go to Dr. Collins. A couple of my colleagues have
raised, and I think very appropriately, concerns about China. But,
look, we know China is sort of a bad actor. They will steal anything
that is not nailed down. And we have plenty of evidence of them
trying to penetrate our research within the biomedical sphere in
particular.

So I would like you to take a moment and tell us what you are
doing in response to that? What are the things that, you know, are
underway at the NIH to make sure that our intellectual property
is safe and, frankly, that science is used in an appropriate way,
which I think our people at the NIH do? I am not sure what the
Chinese counterparts always do as well. I don’t mean that individ-
ually. I mean that in a regime way.

Dr. CoLLINS. Well, I appreciate the question. This is a very seri-
ous issue and one where we, the NIH, are out in front of all the
science agencies in trying to be sure that our resources are not
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being misused and intellectual property being appropriated inap-
propriately to another country.

First of all, let me say that we depend for the success of the
American scientific enterprise on a broad diversity of folks who
come to our country from other places and contribute wonderfully
to progress, including winning Nobel Prizes. And I want to be real-
ly clear that the vast majority of those foreign-born scientists are
wonderful additions to our community that we greatly value.

But there are some bad actors. We have been very aggressive in
seeking those out, finding examples of individuals. And, yes, most
of them are from China, who have been supported through some-
thing called the Thousand Talents program or similar programs
like that from China where they basically have deceived us in
terms of the support they have for their work from the Chinese
Government and, in some instances, have in fact been diverting in-
tellectual property as a result.

We have acted on that. We have worked with the FBI. There
have been at least 80 instances of individuals who have quickly re-
signed or been terminated, and there are criminal actions that
have been undertaken in some instances. So I think we are taking
this with a grain of seriousness in watching for other examples. I
think nobody at this point would imagine that we are looking the
other way. We are looking really carefully to try to identify if there
are people who are misusing the resources that we provide them
and that we will not allow that to continue.

Mr. CoLE. Well, I very much appreciate that and commend you
for your diligence and urge you to double down on that.

Now, Dr. Fauci, if I could turn to you very quickly, I am very in-
terested in the efforts on tick-borne research. One of our best sup-
porters who is not on this committee is our good friend from New
Jersey, Chris Smith. That has been an interest of his, and, hon-
estly, I appreciate his advocacy for this program. So I want to give
you a chance to update us on that.

Dr. FAuct. Yeah. Thank you very much for that question, Con-
gressman Cole. We actually, as you probably know, the HHS has
a Tick-Borne Disease Working Group, which we are now coordi-
nating work not only at the NIH but also with the CDC and other
agencies to address tick-borne disease.

Particularly, one that is particularly problematic, as you well
know, is Lyme disease. We still have what I believe is not yet an
adequate vaccine to be able to be used. We had one vaccine early
on that was not used probably because of, I think, some ill-advised
concern that was not really justified about the toxicity of the vac-
cine, which it really was not. So we are going to be starting all over
again to try and do that.

There are a number of other things also looking at how you can
block transmission by inhibiting proteins in the ticks that actually
transmit it. So there are four or five other things that are going
on right now. So we are taking that very seriously because, as we
all know, tick-borne disease, particularly Lyme disease, is of con-
cern as you get into the post-Lyme syndrome, which is something
that is bothersome not only to individuals but actually to commu-
nities as a whole where you have a lot of Lyme disease in a com-
munity.
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Mr. CoLE. Thank you very much.

Dr. FAucCL. So we are on it.

Mr. CoLE. I Appreciate that. Madam Chair, thanks for the indul-
gence on the time. I yield back.

The CHAIR. Thank you.

Congresswoman Roybal-Allard.

Ms. ROYBAL-ALLARD. Dr. Collins, according to a 2019 Survey
USA nationwide poll, 80 percent of voters said that medical re-
searchers seeking funding for animal tests should first be required
to show that an alternative is not available. Unfortunately, this is
not always the case. The OIG reports have repeatedly found that
failure to search for alternatives to pain procedures and to docu-
ment the availability of alternatives in research proposals is com-
mon, and scientists who have served on laboratory oversight com-
mittees have echoed this concern.

I am going to ask all three questions in the hope that I can get
to Dr. Volkow. What role has NIH played in educating the research
community about non-animal research methods? What steps is
NIH taking to incentivize researchers to utilize existing human
non-animal approaches? And have you offered any training grants
or any stage investigator or warrants or supplementary grant fund-
ing to give researchers the resources and confidence needed to
switch from an animal-based to animal-free research method?

Dr. CorLLINs. Well, very quickly, because I know you want to ask
another question, we are very much interested in trying to be sure
that every experiment that involves animals is done appropriately
with rigor and reproducibility and that the animal model is, in fact,
one that is going to give valuable information for human health. In
many instances, there really are no alternatives to the animal
model to be able to get those answers, and so we need to support
that to be sure we are doing it, though, with great responsibility.

In terms of grants to others, yes, we are supporting vigorously
such things as tissue chips, which allow you to look at the effect
of a drug or some other intervention in a chip. And it is basically
made up of human cells, maybe closer to humans, but that doesn’t
work for lots of other applications. So we still are going to need
animals. But we are looking at this as vigorously as we can, look-
ing forward to a time where we have more substitutions.

I think, though, to be honest, for the foreseeable future, if we are
going to make advances in things like cancer, diabetes, heart dis-
ease, rare diseases, we are still going to need to depend for a lot
of that effort on animal research.

Ms. ROYBAL-ALLARD. Well, I look forward to working with you on
this issue. I will be introducing a bill, which I would like to talk
to you about later.

Dr. Volkow, the last time we met, you were starting to do some
research on marijuana. Can you give us an update on the research
that you are doing and the impact of marijuana on the brain, espe-
cially the developing brain?

Dr. CoLLINS. We are not hearing.

Dr. VoLKOW. Research on marijuana, and one of the most promi-
nent ones is [inaudible] targeted towards understanding in a longi-
tudinal study in a large sample size of children how exposure to
marijuana may influence the development of the brain, how it may
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influence cognition and behaviors, and how ultimately it may affect
their performance at school. That study is ongoing and already has
resulted in publications that, for example, show that the use of
marijuana during pregnancy was associated with delayed develop-
ment of the newborn brain.

But this is not the only project that we are doing. We are actu-
ally very interested also on establishing better ways of standard-
izing the metrics of consumption so that when people look at
whether it is for medical purposes or to understand negative con-
sequences, what are the doses that people are being exposed to? So,
yes, we have not neglected at all this area of research. It is ex-
tremely important.

Ms. ROYBAL-ALLARD. I see my time is up. Thank you so much.

The CHAIR. Congressman Harris.

Mr. HARRIS. Thank you very much. And, first, I just want to—
just to correct the record. I think Mr. Pocan paraphrased what my
question was about the Wuhan Institute. It did not have to do with
globally not funding overseas research. It had to do with through
the indirect costs that are associated with grants actually sending
money to the Wuhan Institute of Virology when we don’t know if
they are doing gain of function research.

Now, Dr. Collins, although you do mention that Moderna might
not have had a problem with the transfer of IP to other countries
regarding vaccines, I will tell you that the CEO of Pfizer certainly
had a different opinion, and the CEO of BIO, the Biotechnology In-
novation Organization, certainly has a different opinion about that
effect. And I would ask unanimous consent to enter their state-
ments into the record that oppose the transfer of intellectual prop-
erty to other countries.

[The information follows:]
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Introduction

Since the election of President Tramp and
his promise that, “T'm geing to bring down
drag prices” {1}, there have been several U8,
government initiatives aimed at controlling the
price of medicines under Medicare Parts Band D.
On October 26, 2018, Alex M. Azar I, Secretary of
Health and Human Services (HHS), said that the
government was to use an international average
price for drugs paid by a basket of countries to
determine a U.S. average “reference price”
price would be set as a benchmark against which
10 peg the prices of drugs under Medicare Part B;
we calculated and presented the projected impact
of that policy in a previous analysis (2],

Following the reference pricing plan of HHS,
the US. Congress in 2019 proposed its own
version of reference pricing for Medicare Part
D, known as bill LR.3: the Lower Drug Costs
Now Act of 2019 [31. Unlike the limited scope
of Secretary Azar’s plan, which encompasses
21 drugs. H.R.3 targets the 125 drugs for which
there was an estimated greatest net spending in
the 50 United States, the District of Columbia,
and their territories “during the most recent plan
year prior to such drug publication date for which
data ave available.” [4] Tn contrast to the Medicare

That

Part B reference pricing proposal by the HHS, the
stated goal of HLR3 is to reduce pricing throughout
the entire U.S. commercial market for the 125
therapies with the highest cost to Medicare Part D

Specifically, the core objective of HLR.3 is to
force U.S. drug prices down to the average of prices
paid in a basket of 11 countrics, a metric called the
Average International Market (AIM) price, The
House Ways and Means Committee commissioned
research conducted by So-Yeon Kang et ak {5} that
compared drug prices in the United States to these
in the United Kingdom, Japan, Ontario (Canada),

* Aunstralia, Portugal, France, the Netherlands,

Germmany, Denmark, Sweden, and Switzerland
to determine the price differences hetween the
markets,

Alsering the pricing and revenues of the 125
most sold drugs in the US. could have profound
effects on the current biopharma ecosystem, One
of those effects would be a substantial decrease in
free cash flow by $71.6 billion per year available to
invest in development agreements, partnerships,
and acquisitions with innovative biotech firms. As
a case in point, from 2009 to 2019, 25 companies
potentially impacted by H.R.3 invested $621 billion
in such agreements with U.5.-based biotech firms.

) Page 1ofé
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Table 1. Impact of H.R.3 at the firm level, qccounting for a now AIM reference price substituting for 2017 sales; the wtal impact highlighted is
871.6 billion dollars of net revenwe per year.

Company Number | Reference | US Total Revised Revised Change In | Total R&D | Reduction | Reduction
of Drugs | Discount Saies 2017 | Total Sales | Totat Sales | Revenue Spend 2017 fas a % of | as 20%
Mily (SUSMiD | Pelosi 1.2 | (SUS MiD) ($US Mily R&D R&D ratio
Margin (SUS MiD) {SUS Mih
(SUS Miy
Company § 2 3% $14,505 $3.965 §4,738 ~$9,747 55,007 ~195% -39%
Company C 5 7% $8,719 $2,016 $2,419 -§6,300 $3,925 -161% -32%
Company B 3 83% $6,479 $1,129 $1,355 -55,124 $2,254 ~227% ~45%
Company F 2 T3% $6,580 $1,801 $2,161 ~$4,419 $3,562 -124% ~25%%
Company G 6 S7% 39,032 33,883 $4,659 -$4,373 $3,734 -117% ~23%
Company Q 3 65% 36,563 $2,025 $2,428 -$4,134 $9,143 -45% ~9%
Company D 2 0% $6,434 $1,942 $2,331 -$4,103 $3,274 -125% -23%
Company K 3 8% $5,518 $1,200 $1,440 -$4,078 5,357 ~T6% ~15%
Company H 4 73% $6,023 $1,654 $1,985 -$4.038 $4,804 -83% ~17%
Company B 4 83% 34,711 $779 $935 -83,776 $3,078 ~123% «25%
Company R 3 74% $4,879 $1,254 51,505 -$3.374 $7,645 ~44% -9%,
CompanyM 4 4% $3,796 $590 708 -$3,082 $9.818 ~31% 6%
Company P 3 36% $5,655 $2,506 $3,008 82,647 $14,014 ~19% -4
Company 2 T9% $3,400 708 3850 53 4,482 ~37% «119%
Company U 3 6% §3,448 $844 $1,012 -$2436 $8.510 ~29%% 6%
Company J 4 57% $4,834 $2,057 $2,468 -$2,366 $5,472 ~43% ~9%
Company O i 65% $1,331 3470 $564 ~S768 81,957 ~39% -8%
Company L 1 T1% $1,133 8394 5739 $1,326 -56% -11%
Company W 1 1% $1,120 $392 -$728 $2,108 ~35% -1
Company X 2 8% 829 §223 ~$606 $5,455 «11% 2%
Company T 2 85% $733 $130 -5602 $2,930 -2i%
Company N 1 1% 3826 $287 ~$538 31,161 ~36%
Company Y i 4% 5662 $208 510,529 ~8%
Company A ! 1% $666 $232 $361 -120%
Company V i 1% $377 S109 $131 $1,991 -12%
TOTAL 69 2% $108,246 $30,484 $36,581 $120,920 -59%

Materials and methods

In September of 2019 the House Ways and Means Committee
published the results of its pricing study, entitled “A Painful Pill to
Swallow: U.S. vs, International Prescription Drug Prices” {6]. Its
core findings were as follows: “US. drug prices were nearly four
times higher than average prices compared to similar countries ...
individual drug prices in the US. ranged from 70 to 4,833 percent
higher than the combined mean price in the other 11 countries. On
average, U.S. drug prices were 3.7 times higher than the combined
average of the other 11 countries in the study” [6].
ased on the House Ways and Means Committes analysis, Vital
Transformation identified 69 medicines sold by 25 companies that
would be affected by international reference pricing under FLR.3.
These 69 medicines account for roughly 70% of 2019 Medicare Part
D spending.

Using the 2017 per-dose pricing taken from the Medicare Part D
$pending Dashboard {7], we calculated for each of the 25 firms the
revised Medicare Part I revenue using the new H.R.3 reference price
for thelr respective medicines. The 2017 U.S. product revenue per
firm was extracted from the firms” audited annual reports, SEC 10-K
filings, and the Pharma Intelligence database Medtrack (Table 1).

Med Clin Sci, (20201 Vol 2, Issue 4

For example, in Table 1, we observe that Company S, which has
two therapies impacted by the AIM index, would see a reduction In ity
2017 revenues from $14.5 billion to $4.8 billion—a drop of $9.7 billion
peryear, As that company currently spends 83 billion a year on R&D,
a loss of revenue at this level would have an enormous impact on its
future R&D activities, In addition, since the industry historically
spends over $60 billion a year investing in parinerships, development
agreements, and acquisitions of smaller innovative biotech firms,
this revenue reduction would have profound repercussions on
how Company § uses its free cash flow to invest in such initiatives.
Increasingly, this is how the life sciences sector is moving innovative
products quickly from research to market.

In total, HR.3 reduces revenues of 25 companies with impacted
Medicare Part D products by $71.6 billion per year. While this
finding is significant in and of itself, we see that the impact is even
greater on firms that have more than one Medicare Part I? product
impacted by the AIM price index. As the legislation is based on price
assessments at the product Jevel, the more products a firm bas, the
greater on average will be the reduction in that firm’s revenues.

Putting the reduced revenues caused by H.R.3 into context, the
global net earnings before income tax (EBIT) of the 25 compantes in

our analysis that are impacted by H.R.3 were $124.2 billion in 2047

Page2of6
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drop in net earnings is in line with the nen-partisan Congressional
Budget Office’s (CBO) estimate of Medicare Part D savings of $336
billion over five years [8].

Further, while the assumption is that H.R.3 prices will only
impact Medicare Part D revenues, the reality is that Medicare Part
D uses the same phar ical benefit (PBMs) as the

1 market 1o neg pricing. It would be impossible to
wall off a 70% price reduction in Medicare Part D from the overail
commercial market; all prices would fall and the entire commercial
market would be impacted.

Tounderstand the wider impactofa 58% drop in netrevenue, from
October 2009 to 2019, biopharma ﬂrms mvested a total $621 billion
of funding into biopharma par and
acquisitions in the U.S, Of those mvestments California attracted the
largest share—approximately 30% ($178 billion), accounting for both
inward and outward investments to and from the state, In total, 85
firms received investmentsinto their lead products, of which 23 came
to market as a result of these investment partnerships in California.

As we estimate the impact of H.R3 on free cash flow for
investment partnerships and development to be a reduction of 58%,
we also aim to determine how accurate the industry is at predicting
the future revente and cash flow of these lead assets. In this way, we

Aed Clin Sci. (2020} Vol 2, Issue 4

Table 2. 23 products approved from 2009 - 2019 that received irmward Sex00
or ontward California pavinership revenue, licensing, or acquisitions .
Sfrom H.R.3-impacted companies, and the total net revenues earned by im0
those products in 2017
Lead Product Total Invested 2017 Revenue 30
Name {million) {million)
Sovaldi $11,000 $4,370 oo
Kyprolis $10,400 $1,397
Pirfenidone $8,300 81,647 25250
Bydureon $7,000 $1,042 i P e—1
Lokelma*** $2,700 $14 & o0
Kybella $2,100 $106
Suganon 31,695 S0 susun §
Lesinurad $1,260 52 ‘
Zydelig $1,200 5149 e
Inrebic*** $1,200 S11 -
0
Blineyto 31,160 $289 -
Bevespi Aerosphere | $1,150 S16 St
Erleads $1,000 $248 o e W0 I 40 'i::mm 0 00 000 D0 110G
OncoVEX $1,000 S0
Quillivant XR 8686 30 Fignre 1, Regression testing 2017 revenue predicting total
Nimotuzumab $510 $0 investments into 23 marketed assets, p<0.0001.
| Quizartiniy $465 S0
Relovair $342 $1,269 B . oy
Parsabiv* $315 5389 *
Otiprio $133 81 " =
Mepsevii $75 3 3"
Laninamivir $46 S0 T
Lonbala Magnair | $30 13 T s
g o
&
**Revenue taken from 2018 o3
*#++Revenue taken from 2019 a
A reduction of $71.6 billion in net revenue represents a loss in net “ it
carnings of 58% for the biopharma sector at large. This signifi o
0 e e s e e 11000

“Totst Cumularive lnvesunemssvs )

Figure 2. Logistic probability for a given level of investment from
2009 to 2019 into 81 lead products of emerging Califors n:(m biotech
Jfirms, 23 products gaining apy { for marketing anth 3

Pp<0.000].

can calculate the projected impact of reduced revenue on investment
behavior and the probability of an asset’s market entry,

Investments are made in advance of market entry of a product,
often yearsahead of its approval, Yet, there appears to be a relationship
between the size of the financial commitment made to a product and
the annual revenue it generates once the product is authorized. Thus,
if the refationship between future revenue and investment size proves
to be statistically significant, we can estimate the impact of reduced
revenues on partnerships with H.R.3-impacted firms.

An often-heard criticism of the current biopharma development
model is that investors backing new and emerging assets are
overpaying, thus needlessly driving up costs and taking on
unjustifiable risks for a given asset, To assess this critique and to
test whether the relationship between investiments and revenue is

Page3of 6



56

Daane Schuithess: Medicine and Clinical Science, 2020; 2(3):1-6

Tuble 3. Impact of reduced revenes on mavket emey on 23 Californian biotech assets under two U.S. House of Representatives international
pricing proposals

Comitinon
Kyprolis
Pirfanidone
Bydureon
Lokelmg
Kybelta
Sugarion
Lesinurad
2ydeli
inrebic
.. Bhincyto
Bevespi Aerosphere
Erleads
OncoVEX
_Quillivant XR
Nimotuzumab
Quizartinib
Relovair
Parsabiy
Ofipria
Mepsevil
taninamivir

Lonhala Magnalr

statistically significant, we ran a polynomial regression comparing
the annual revenue in 2017 with the total investments made over 10
years (Table 2), The goal of the regression was 1o assess the model’s
accuracy in retroactively predicting the total size of those investments
based solely upon 2017 revenues (Figure 1, Data table 1 in Appendix).

‘The result indicates that the relationship between investments
and future annual revenues is statistically significant {p<0.0001), As
well, the estimated relationship explained by the regression between
investments and revenues accounts for 77% of the model’s variability
(R*=0.773).

In essence, what the model shows is that investors are sensitive to
the revenue potential of new therapies and dedicate the most capital
to those assets with the greatest probability of generating liquidity.
In consequence, a potential future 58% cut in net revenues from free
cash flow due to H.R.3 would have substantial implications for their
willingness to invest in higher-risk, lower margin products.

‘The key question then is how many assets would not be brought
to market as they would be no longer economically viable under
HL.R.3 revenue reductions?

T answer that question, we used a logistic regression to model
the probability of market entry for 81' products invested through
Californian biotech partnerships from 2009 to 2019, based on the
total investment they received (Figure 2, Data table 2 in Appendix),
The result shows that the total amount invested in a firm is a
statistically significant predictor of successful market entry, and the
point at which a firm has a 50/50 probability of market entry isatan
investment of roughly $1 billion.

Results
Given that our logistic reg a probability model
for market entry for a given level of mv;stmenh. we can use the
probability logit function equation to test the impact of revised
revenues on the likelthood of an asset’s market entry as a function
of the decision to tnvest, We modeled two scenarios: the impact of
the House Ways and Means Committee’s proposal on Medicare Part
D, and the full ATM impact on the commercial market - including a
20% “fair price” margin allowed under H.R.3 (Table 3).
*TFor the purpose of this analysis, we bave removed the classes of

gy and dermatology i to keep the analysis focused on
innovative treatments for areas of high usmet medical needs,

Med Clin Sci. (2020} Vol 2, Issue 4

Tavestors will stifl need to invest in clinical research to understand
the revenue potential of a given asset, and the threshold for that
investment as determined by our logistic regression model (Figure 2)
is roughly 81 billion for a 50/50 probability of market entry. This will
continue to be a fixed cost per asset, as none of the provisions under
H.R. 3 target regulatory reform,

The average rate of market entry in biopharma for new assets is
a 9% success/91% failure ratio {91 Under TLR.3, competition for the
most promising assets would likely not reduce the cost of acquisitions,
and productivity in pharmacentical R&D also continues to decline
{10] as development costs continue to increase. Given these facts, itis
axiomatic that any reduction in revenue caused by H.R.3 would lead
to fewer assets receiving investments. As the failure rates of clinical
research are above 90%, this impact will be nonlinear.

When modeling the full impact of H.R.3, which reduces the
available investment capital in the Californian biopharma market
from $54 to $23 billion, we find the market entry for new products
similarly shrinks from 23 to 5, all things being equal and assuming
only those assets with a positive probability will remain investable.
Under the revised scenario, no longer approved would be treatments
for cancer, non-insulin-dependent diabetes, chronic obstructive
pulmonary disease (COPD), and novel treatments for gout,
bronchitis, and emphysema.

Also concerning is the fact that our cohort would lose orphan
drugs for rare conditions with no other treatment options, including
therapies for pediatric hyperparathyroidism, Sly syndrome, and bone
cancer.

Discussion

HL.R.3 specifies that the AIM price, that is the international
average price, can be raised to what is called a “fair price,” which
“shall not exceed 120 percent of the AIM price applicable to such
drug with respect to such year” [11]. Yet, the average AIM discount
in our cohort of 69 drugs is a 72% reduction from the current price;a
20% “fair” margin added back to the AIM price would yield only an
additional 6% in revenue when compared with the unadjusted 2017
price. In other words, the revenue reduction in the AIM price of 72%
is so large that a 20% increase from the new reduced base would be
negligible.

What H.R.3 ignores are several key facts about the way our
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biopharma system actually works. Mainly, the way the bill is drafted
seems to assume that biopharma innovation occurs internally in a
closed R&D environment, This is not the case.

Increasingly, the pharmaceutical -industry specializes in
partnering with innovative small, emerging biotech firms and
carrying their most promising new assets over the phase HI finish
line for commercialization internationally. Both undertakings are
very demanding in terms of human and material resources, time, and
casts., As small biotech firmsare not staffed and built to commercialize
assets, the barriers under the current regulatory structures are far too
onerous for them to manage alone.

In the view of Ithai Stern, professor of strategy at the Kellogg
Business School, “For these tiny biotech firms, forming partnerships
is everything. Their success depends heavily on their ability to build
relationships with established companies—and in many cases, the
earlier, thebetter” {12]. Indeed, the eptimum solution for smali biotech
firms is often to partner with a bigger pharmaceutical company and
license assets for commercialization or eventual acquisition.
Conclusions

H.R.3 isone of severallegislative proposals related to drug pricing.
As mentioned earlier, HHS is also promoting the International
Pricing Initiative for Medicare Part B, which alone would reduce net
revenne by $15 billion a year, amounting to a tofal annual reduction
of $87 billion for the industry for both proposals. The combined
impact of these bills would be catastrophic to the U.S. innovative
biotech sector, which has been a growth engine for the U.S. economy.
For example, California doubled employment in biotech R&D from
21,000 to 44,000 people over the ten-year period of our cohort
analysis [13).

According to HHS Secretary Alex M. Azar II, “[Reference pricing
assumes} that companies cannot drive somewhat higher prices in
Europe and Japan, which they almest certainly can do” {14]. In fact,
most companies operating in the EU are under severe pressure to
lower their current pricing, and have been facing increasing threats
that governments will confiscate their IP under the World Trade
Organization all es for compulsory li f1s}.

A far more likely scenario is that companies with exposure to
H.R.3 would simply “slow-walk” any new drug approval in Europe,
or eveh avoid releasing the therapy in any country where they are
AIM benchmarked at all, rather than risk their U.S, profit margin.
This means that those in need of new treatments in Europe would
likely not gain access until a generic treatment becomes available.

In 2015, Vital Transformation held an international conference
with 200 thought leaders in the U.S. capital, co-sponsored by 21st
Century Cures, where we discussed adaptive licensing and adaptive
reimbursement for new medicines [16]. An. adaptive pathway
harnessing real world evidence could theoretically reduce the time to
market by half, radically impacting the capital requirements for drug
discovery while stimulating the market to increase competition, thus
lowering costs.

Perhaps it is time to have another look at adaptive licensing

and reimbursement, Punitive measures such as H.R.3 would either
devastate available cash flow by over 50% and radically impact
pipelines or leave Europeans with untreated medical conditions
without access to effective innovative medicines.

Med Clin Sci, {2020} Vol 2, lssue 4
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Appendix

Data table 1 — Regression values underlying the modet in Figure 1

Fit
N 23
Meanof Y | 476.698696
Equation } 2017 Revenue = 253,7 - 0.2007 Total Invested + 4,28e-05 Total Invested®
R? 0.773
R? adjusted 0.750
RMSE | 494546152
| ! !
Par; I Estimat % 95%.CL SE k4 i pevaliie
Constant 253.7 -99.53 o 606,93 t 169.33 } 1.50 0.1497
Total invested -0.2007 -0.5107 t00,1093 | 0.14860 -1.35 0.1920
Total Invested? 4.280€-05 1.350E-05 to7.210E-05 | 1.4046£-05 % 3.05 0.0064
HO:B=0
The parameter is equal to 0.
H1:B=0
The parameter is not equal to 0.
Effect of Mode!
Source I 55 i OF I M8, i E pvalue
Difference 16669635.6 I 2} 8334849.81 i 34.08 | <0,0001
Error | 4801517.93 20§ 244575897
Null model | 21561217.6 | 2 l 980055.343 é
HO: E[Y{X=x) =
The model is no better than a null model Y=y,
H1: EY|Xax) = By + B x + B
‘The model s better than the null model,
Data table 2 - Logistic Regression values underlying the model in Figure 2
Fit
N } 81
Estimate ] 95%.C1 I SE
Constant -2,089 -2.894 to-1.285 , 0.41051
Total 0.002136 0.001017 10 0.003255 2 5.7095E-04
B=log®,
Effect of Model
. tog- E
Souce. likelihnad. DE (2 statistic D
Difference 15,127 1 30.25 <0.0001
Fitted mode! 33.202 79 i
Nuli model 48.328 | 80 H
HO: glx) = B,

The model is no better than a null model Y=m.

H1:glx)=8,+Bx

The model is better than the null model. .
The data set used In this analysis is available at the foflowing link:
https://1drv.ms/x/sIAIGUTWDX7x29yAHMUZd pSRFMSNFm?e=4GVpRT
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Mr. HARRIS. I am also concerned, Dr. Collins, because you are,
you know, the researcher general of the country, that you would—
I hope that you will take the position on the effect of H.R. 3, if it
should become law, on the negative impact it would have on re-
search. And I would ask unanimous consent to enter into the
record a report from Vital Transformations, a group that would re-
port on the devastating effect it would have on biotechnology re-
search going forward since so much of our biotechnology research
is funded by private companies, not by the NIH.

Madam Chair, I ask unanimous consent that they be entered
into the record.

The CHAIR. So ordered. Sorry. So ordered.

Mr. HarriS. Thank you. Now, two other—just two very quick
things. One is, is that I do worry about therapeutics. And, you
know, we seemed to have solved the vaccine problem, but thera-
peutics are an issue because if variants become prevalent and our
vaccines don’t work against the new variants, therapeutics will be
important.

And I was a little concerned that BARDA has suddenly sus-
pended their broad agency announcement. Of course, you know, the
NIH is not BARDA, but there was no public explanation why, and
some unofficial discussions indicated that the funding was being
channeled to NIH. So I would hope that NIH and, Dr. Collins, that
you share my concern for the vital importance of the private sector
in funding our biotechnology research.

And just a final question for Dr. Volkow. Just put plainly, is rec-
reational use of marijuana in youth with a still developing brain
a good idea?

Dr. VoLkow. No.

Mr. HARRIS. Okay. So there is no new research that shows some-
how because there is an acceleration among States of legalizing
recreational marijuana, but there is no research that would indi-
cate, new research, that it is actually not a bad thing. Is that right?
There is no new research indicating that it is good for developing
brains, for instance.

Dr. VoLKOW. There is no research indicating that it is benign in
young people, but there is increasing research indicating that it
has deleterious effects.

Mr. HARRIS. Okay. Thank you very much, and I yield back the
few remaining seconds I have, Madam Chairman.

The CHAIR. Okay. Yes.

Congresswoman Lee.

Ms. LEE. Chairman, this has been such an informative hearing,
but, also, it gives me a lot of hope. It is truly life affirming, all of
the work that you do.

And I wanted to follow up with Dr. Gibbons on so many of the
issues that we have been working with over the years because it
relates to diseases that I have personal knowledge of that NIH has
been so helpful in putting on the radar and conducting research.
One is our COPD action plan. You all know my late mother died
from complications of COPD, and I would like to know where we
are with our COPD plan.

Secondly, with the issue of multiple sclerosis, again, the re-
search, where we are on MS in terms of a cure. And, of course,
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many of you know my sister has MS, and I have worked on this
issue for many, many years.

Finally, Dr. Gibbons, the whole issue around sickle cell disease,
where we are in terms of a cure, and have we figured out how to
address the sickle cell trait as it relates to HIV—excuse me—as it
relates to diabetes and how to identify those most, you know, prone
to sickle cell trait and the A1C test.

Dr. GiBBONS. Well, thank you, Congresswoman.

Again, I appreciate your leadership in this area. And, again, in
the spirit of your mom, we are making continued advances in
COPD. Our Top Med program of precision medicine where we have
sequenced over 150,000 individuals has been a key driver, and
where we are starting to identify pathways that may be driving
COPD. We hope that will usher in a new generation of thera-
peutics.

With regard to sickle cell, we are very excited about the opportu-
nities. It is on the horizon to cure sickle cell disease. And we have
made substantial progress in a number of trials now that are test-
ing various curative genetic therapies that offer a lot of promise
and have very encouraging preliminary results to suggest that we
may be very much on the brink of a transformative kind of therapy
to advance the lives of those living with sickle cell disease.

Critical to your point about sickle cell trait, that if, indeed, we
have a curative therapy, it will be critical that there be genetic
counseling to identify early on who is at most risk and, eventually
could be cured from this disease. Thank you.

Ms. LEE. Thank you again.

Thank you, Madam Chair, very much.

Thank you all for this hearing.

The CHAIR. Thank you.

Ms. LEE. I yield back my time.

The CHAIR. Congresswoman Herrera Beutler.

Ms. HERRERA BEUTLER. Thank you, Madam Chair.

And, Dr. Volkow, just following up on what Dr. Harris was men-
tioning where you said you do see deleterious effects on the devel-
oping brain. To what age are brains developing, just so that I have
an end point on that?

Dr. VOLKOW. Our brain does not stop developing until our mid—
20s.

Ms. HERRERA BEUTLER. Okay. So people who are legally allowed
to purchase recreational marijuana are still possibly developing,
and it can have a deleterious effect on their brains.

Dr. VoLKow. That is correct, and we are doing the studies to ac-
tually document how it negatively affects the brain.

Ms. HERRERA BEUTLER. Thank you. I wanted to ask, switching
gears a little bit, in one of your blogs about the—and I am speaking
fast to get it all in—monitoring our future survey for 2020, you—
basically I wanted to see when we can expect to see results from
the supplemental funds NIDA issued to research the impact of the
pandemic on adolescence risk of substance use.

Dr. VoLkow. We already are getting some of the results back.
For example, one of the questions that we had was the extent to
which the COVID pandemic was going to negatively influence
vaping, which has been taken up so rapidly by teenagers. And
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what the data seems to show is in some instances, when the par-
ents are there at home, this has resulted in a decrease in vaping
among teenagers overall. So that is one example.

But on the other hand, we are seeing negative effects, for exam-
ple, of alcohol drinking or smoking in those families where the par-
ents actually themselves take these drugs, or they are not at home
to observe the behavior of these teenagers.

Ms. HERRERA BEUTLER. Got it. Thank you.

Dr. VoLKOW. We will get more data.

Ms. HERRERA BEUTLER. Thank you. I look forward to that.

I am going to switch over, I think over to Dr. Gibbons. Yes. So
acute and chronic kidney disease in children are often—well,
maybe—maybe, which doctor—in children often differs from that in
adults, both in its underlying causes and its treatments. There are
not enough pediatric nephrologists, not enough pediatric research-
ers. And we continue to struggle to obtain funding for research pro-
posals, or at least the ones that are out there do. Without this
funding, children with kidney disease are not able to benefit from
the resources that Congress allocates to NIH and NIDDK.

So what is NIH doing to ensure that study sections have access
to pediatric subspecialist reviewers who have the unique expertise
required to review pediatric research proposals? And what other
steps are you all taking to ensure research meets the needs of chil-
dren with kidney disease?

Dr. Bianchi.

Dr. CoLLINS. Dr. Bianchi is probably better positioned—

Dr. BIANCHI. Yes. So we have formed, actually, a trans-NIH Pedi-
atric Research Consortium or N-PeRC, and that group meets every
other month to discuss areas of shared interest. We happen to have
a pediatric nephrologist on that committee. We also have a rep-
resentative from the Center for Scientific Review. So the CSR
knows that we are very interested in getting more pediatric review-
ers onto the study sections. And by having a representative there,
that person can hear what we are discussing. And we are particu-
larly interested in adolescence, which is a gap area across NIH,
and also the transition of adolescence to adulthood in terms of
transferring their medical care. We have recently had a workshop
on that whole issue. So it is a very active area of research.

Ms. HERRERA BEUTLER. Thank you. I yield back.

The CHAIR. Thank you.

Congressman Pocan.

Mr. PocAN. Thank you very much, Madam Chair.

Dr. Volkow, I have a question for you. In the last appropriations
bill that we did, we added some language that said that the com-
mittee encourages NIDA to expand research on all health aspects
of kratom. Specifically, we talked about people who may be abusing
opioids, how it can help. We also directed some funds to the Agency
for Healthcare Research and Quality, $500,000 to do such, and we
have had some promising results come back on that.

Just in the last month, the FDA did a major raid on a company
in Florida on kratom using some old rhetoric that the FDA used
to use in this area. I know there is no new guidance, there is no
new head of FDA, but have you had any conversations with them?
And there is also a letter that we just recently got access to from
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2018 sent from the Secretary of HHS to DEA about kratom saying:
Bhack off our early guidance. We were wrong. We need research on
this.

Have you had any conversations with the FDA or anything we
can do because I do think there is some really strong results for
people who are getting addicted to opioids that can be help by
kratom, and now we are seeing the opposite actions happening
again under the FDA?

Dr. VoLkOW. We have not had discussions with the FDA during
the COVID pandemic, but we did have them beforehand. We are
very interested on the products, the chemicals that are within
kratom, the most notable Mitragynine, which it has many inter-
esting properties that could be of value potentially as medication
for pain, but, also interestingly, it could also hold value as treat-
ments for addiction. At the same time, we are aware that kratom
can produce an addiciton in some instances and that it can have
toxicity. Therefore, highlights why this is important to actually do
research on the substance that people are taking. They are taking
it for multiple things.

Mr. PocaN. No. I appreciate that. If it would be possible, since
the FDA doesn’t have a technical head right now, to maybe reach
out to them and let them know some of this because we really ap-
preciate that great research work that you are advocating for right
now. Thank you.

Dr. Collins, isn’t it true, I believe you updated the report in the
last year that in the last now, I believe it was, decade every single
drug approved by the FDA had NIH research support. Is that cor-
rect?

Dr. CoLLINS. That is correct. That was 100 percent of those
drugs, and that was a study done by Dr. Fred Ledley and published
in the Proceedings of the National Academy.

Mr. PocaN. Yeah. I have got that document, and, Madam Chair,
without objection, I would like to enter that into the record as well.

[The information follows:]
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translational, research to identify candidate products and establish their effectiveness and safety.
This Working Paper describes the public sector contribution to that process by tracing funding
from the Nationa! Institutes of Health (NIH) related to published research on each of the 356 new
drugs approved by the U.S. Food and Drug Administration from 2010-2019 as well as research
on their 219 biological targets. Specifically, we describe the timelines of clinical development
for these products and proxy measures of their importance, including designations as first-in-
class or expedited apptovals. We model the maturation of basic research on the biological targets
to determine the inifiation and established points of this research and demonstrate that none of
these products were approved before this enabling research passed the established point. This
body of essential research comprised 2 million publications, of which 424 thousand were
supported by 515 thousand Funding Years of NIH Project support totaling '$195 billion. Research
on the 356 drugs comprised 244 thousand publications, of which 39 thousand were supported by
64 thousand Funding Years of NIH Project support totaling $36 billion. Overall, NIH funding
contributed to research associated with every new drug approved from 2010-2019, totaling $230
billion. This funding supported investigatot-initiated Research Projects, Coeperative Agreements
for government-led research on topics of particular importance, as well as Research Program
Projects and Centers and training to support the research infrastructure. This NIH funding also
produced 22 thousand patents, which provided marketing exclusivity for 27 (8.6%) of the drugs
approved 2010-2019. These data demonstrate the essential role of public sector-funded basic
research in drug discovery and development, as well as the scale and character of this funding. It
also demonstrates the limited mechanisms available for recognizing the value created by these
early investments and ensuring appropriate public returns. This analysis demonstrates the
importance of sustained public investment in basic biomedical science as well as the need for
policy innovations that fully realize the value of public sector investments in pharmaceutical
innovation that ensure that these investments yield meaningful improvements in health.

https:/doi.org/10.36687/inetwpl33

JEL Codes: G35, H1,H4, H5,1L2,03.

Keywords: innovation, basic research, translational science, technology transfer, NIH funding,
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1. Introduction

“...the highest attainable standard of health is one of the fundamental rights of every human
being without distinction of race, religion, political belief, economic or social condition.”

Constitution of the World Health Organization (WHO, 2006)

With these words, written in 1946, the post-war community of nations adopted the principle that
health was a fundamental human right. The document went on to charge governments with
“responsibility for the health of their peoples,” and also noted that “the achievement of any State

in the promotion and protection of health is of value to all” (WHO, 2006).

In the 75 years since this declaration, biopharmaceutical innovation has come to play an
increasingly central role in protecting health and treating disease. Inspired, in part, by the
wartime success of penicillin and sulfa drugs, medicine increasingly turned to the discovery and
development of novel pharmaceutical préducts as a means for treating and preventing disease
and improving healtﬁ. In a series of studies on the impact of novel pharmaceutical products on
human health ;tarting in the late 1980s, Frank Lichtenberg estimated that drugs approved
between 1986 and 2000 accounted for an increase in Iongevvity of 0.8 years by 2000
(Lichtenberg, 2005), and that drugs approved after 1990 had contributed to an increase in
longevity of 1.27 years b}; 2009, representing 70% of the total increase in longevity over the
same period (Lichtenberg, 2014a). His work has also suggested that pharmaceutical products
ixﬁproved population health, as measured by the number of work loss days, school loss days, and
hospital admissions (Lichtenberg, 2014b), and improved “activities of daily living” among the
elderly (Lichtenberg, 2012). Moreover, many pharmaceuticals were shown to be effective in

reducing healthcare costs by preventing disease or obviating more expensive treatments or
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hospitalizations (Neumann et al., 2000). By 2018, the increasing use of medicines had created a
global market for pharmaceutical products of more than $1.2 trillion annually (Aitken &
Kleinrock, 2019). In the United States, prescription sales in 2018 totaled $476.2 billion,

representing 10% of total healthcare spending (Schumock et al., 2019).

Government and industry both have critical roles in pharmaceutical innovation. As will be
described in more detail in Section 2, contemporary science policy in the United States largely
operationalizes a linear model of innovation, in which basic science, or use inspired basic
science, performed in academic’institutions and funded by the government provides fundamental
insights or inventions; which are then transferred to industry for practical, commercial
applications. The archetype of this model is the American government’s Advanced Research
Projects Administration (ARPA, now DARPA), whose pioneering work in information
technology, computing and communications played a critical role in spawning the technology

industry (Azoulay et al., 2019; Hafner & Lyon, 1998; Lazonick, Mazzueato, & Tulum, 2013).

A similar model has been evident in drug discovery and development. Government-funded, basic
research has been shown to play a foundational role in pharmaceutical development (Comroe &
Dripps, 1978; Toole, 2012). Our previous work has shown that NIH funding contributed to
research underlying every one of the 210 new drugs approved from 2010-2016, representing an
investment of more than $100 billion (2000-2016) (Cleary etal., 2018; Cieary & Ledley, 2020).
That work also showed that more than 90% of this funding was related to research on the biology

underlying novel pharmaceutical products, rather than the drugs themselves (Cleary et al., 2018).

Virtually all of the pharmaceutical products on the market today, however, were developed and

commercialized by for-profit companies (Kinch et al., 2014). Biopharmaceutical companies
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invest an average of more than a billion dollars in the dévelopment of each new, approved .
product (DiMasi, Grabowski, & Hansen, 2016; Wouters, McKee, & Luyten, 2020) and are

responsible for the manufacture and marketing of these products after approval.

This work was undertaken in the context of existential threats to both the public and private
sector funding for the basic biomedical research that enables drug discovery and development.
The threat to public sector funding for basic science has been acutely evident in recurring
proposals from the Executive Branch to cut the budgets of thé National Institutes of Health
(N IHj, National Science Foundation (NSF), and science programs at other agencies (Mervis,
2020a). While Congress has consistently resisted recent attempts to reduce the NIH budget
(Mervis, 2020b), there is a significant long-term trend towards reduced public investment in
research and development throughout the OECD countries (Archibugi & Filippetti, 2018).
Moreover, continued growth of non-discretionary spending in the coming decades will Iea\;e a
smaller proportion of the federal budget available for discretionary spending, including

biomedical research (Hourihan, 2018).

Private sector funding of early-stage basic or applied research by the pharmaceutical industry is
also under threat from.several factors. One is the increased financialization of the pharmaceutical
industry and its focus on maximizing shareholder valué, which has reduced corporate investment
in institution learning (ngonick et al., 2017; Lazonick; Mazzucato, & Tulum, 2013; Lazonick &
Tulum, 2011; Montalban & Saking, 2011, 2013; Tulum & Lazonick, 2018). The impact of
financialization has been exacerbated by the increasing cost of biopharmaceutical research and
decreasing return on investment (Pammolli, Magazzini, & Riccaboni, 2011; Scannell, Blanckley,
Boldon, & Wartington, 2012; Steedman & Taylor, 2020), which have made such investment in

research less attractive to shareholders.
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Industry investment in R&D is further threatened by potential policy initiatives designed to
reduce drug prices (Padula, 2019; Sachs, '2019). The prices of pharmaceutical products haye
risen sharply in recent decades, and there is growing concern that drug prices now limit their
availability to those who ‘need these products (Deb & Curfman, 2020; Hernandez et al., 2020;
Kesselheim, Avorn, & Sarpatwari, 2016; NAS, 2018). Moredver, many of the largest
pharmaceutical companies are highly profitable. Our research has shown that from 2000-2018,
35 of the largest pharmaceutical companies had cumulative revenue of $11.5 trillion and net
income (earnings or profits) of $1.9 trillion; and were signiﬁcantiy more profitable than other
companies in the S&P 500 (Ledley et al., 2020). While policies might be developed that balance
the affordability of drugs with sustained innovation, previo{xs studies shm;ved that the Clinton-era
initiatives aimed at reducing drug prices were associated with lower R&D spending in the
pharmaceutical industry during the years these poli;:ies were being considered (Abbott &
Vernon, 2007; Giaccotto, Santerre, & Vernon, 2005; Golec, Hegde, & Vernon, 2010; Vernon,

2005)2

This research was undertaken in the context of government’s “responsibility for the health of
their peoples” and its vésted interest in sustained biopharmaceutical innovation as one means of
providing the “the highest attainable standard of health.” To the extent that novel
pharmaceﬁtical 'products contribute to achieving a higher standard of health and represent public
value, this work provides insights into the broader concept of government as an “investor of first

resort” in value creation (Block & Keller, 2015; Hopkins & Lazonick, 2014; Lazonick, 2017;

2 The Congressional Budget Office provided preliminary analyses of the effects of HLR.3 on pharmaceutical
innovation in letters dated October 11, 2019 (https://www.cbo.gov/systeny/files/2019-10/tr3lir,pdf) and December

10, 2019 (hitps://www.cbo.gov/systen/files/2019-12/lu3,_cormplete.pdf). These analyses variously estimate that
H.R3 could lead to 815 fewer drugs coming to market (October, 2019) or as much as 10% (December, 2019).
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Lazonick & Mazzucato, 2013; Mazzucato, 2011, 2016; Mazzucato & Semieniuk, 2017) as well
as the “risk-reward nexus” that results in an unequal distribution of risk and reward between the

public and private sector (Lazonick & Mazzucato, 2013).

This has created a critical need for a greater understanding of the role played by government in
the biopharmaceutical innovation pfocess, how value is created and retumedAthroug‘h this
process, and how to rhaximize the health benefits of this work. Given the rapidly changing
landscape of biopharmaceutical innovation and public concern about the affordability and
availability of medicines, as well as the acute health and economic shocks associated with the V
COVID-19 pandemic, there is an opportunity to apply evidence-based policies that leverage the

role of government to promote effective innovation and value creation now and in the future.
Outline of this research

Section 2, Background ‘and Literature, begins with a brief description of the li:;ear model of
innovation, which has long provided a conceptual framework for the biopharmaceutical
innovation ecosystem. This classical model, which posits a directional ﬂdw of innovation from
basic research->applied research—>development->products and services, underlies much of the
research on biopharmaceutical innoyation and strategy, the process of drug development and
regullatory review by the U.S. Food and Drug Administration (FDA), and the design of the Bayh-
Dole Act. We describe the meaning of “basic” and “applied” research in this.model, the
differentiated roles of the public and private sector, and amendments to the classical model, with
particular recognition of the role playedkby “use-inspired” basic research. To aid understanding;

we also provide a short overview of the process for drug discovery and development, and
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regulatory classifications of novel drug products related to their innovativeness and approval

path.

We also provide an overview of the Bayh-Dole Act, as well as its impact on thé
biopharmaceutical innovation ecosystem. A complete review of the extensive literature on the
Bayh-Dole Act and its impact is beyond the scope of our analysis. Our overview focuses on
several key issues. First, we discuss the policy goals underlying the design of the Bayh-Dole Act.
Second, we discuss the process of technology transfer/licensing by academic institutions. Finally,
we consider the role of patents in the mechanisms for vglue creation and capture established by
the Bayh-Dole Act. Specifically, we ask whether the restriction of Bayh-Dole to patentable

results of government-funded research limits its applicability to promoting public value creation.

Section 3, Research Results and Discussion, describes our research in several discrete stages.
The first step involved identifying and characterizing the new drugs (New Molecular Entities
[NMEs]) approved from 2010-2019. We describe 356 products ai)proved during this decade,
their characteristics, biological targets, applications, and measures of the innovativeness or
importance. The second step involved performing literature searches iﬁ the PubMed dataﬁase to
idehtify published literature directly related to either these drugs or their biological targets. We
then vsed the Technology Innovation Maturation Evaluation (TIME) model to estimate when
these bodies of research passed the established point of research maturation. Previous work has _
shown that an estal;lished body of research on novel targets is requisite for efficient drug
development. Third, we use the NIH RePORTER database to identify published research arising
from NIH grants, the specific grants (Programs), fiscal years (Funding Years), and Project Costs
contributing to this research, and the patents that arose from the research results. Fourth, we

describe several proxy measures for the innovativeness or importance of the new drugs approved

10
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over this decade including first-in-class designations, and designations for expedited review and
approval. Fifth, we examine the patents identified in the FDA Orange Book as providing
exclusive marketing rights for approved products, and ask how many of these patents arose from

the NIH funding and research detailed in this réport.

Section 4, Conclusions, provides a brief discussion of the potenﬁal implications of this research
for understanding the biopharmaceutical innovation ecosystem and formulating evidence-based
policy to achieve “the highest attainable standard of health” and maximize public value creation.

We also discuss the limitations of our methods and analysis, as well as areas for future research.

We want to express our particular gratitude to the Institute for New Economic Thinking for its
support of this work and to Dr. Thomas Ferguson and Dr. William Lazonick for encouraging us
to consider the larger economic policy implications of our work. This Working Paper describes a
core dataset and analysis of the new drugs approved during the decade 20102019 as well as the
“substantial public sect;)r investments made by the NIH that enabled the discovery and
development of these products. These data describe the current state-of-the-art for drug
écvelopment, factors that contribute to the persistently long timelines and high failure rate of
discovery and development, the scope of the public sector investment in this process, and factors
that limit the public’s control over the products and the value created by these inx}estments. The
work has implications for accelerating the translation of scientific discoveries for public \;a\lue
and formulatmg pohcles to ensure that science is used to achieve “the highest attainable stz;ndard
of health” in a way that is both efficient and equitable. None of these issues are addressed in

sufficient detail in this Working Paper; each requires far deeper consideration of the relevant

literature and more complete analysis in the future. We are acutely aware of these limitations,

B
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and look forward to productive discussions with readers who may find our consideration of these

inadequate and identify areas for future investigation.

12
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Background and Literature
The linear model of biopharmaceutical innovation and role of the NIH

The process of discovering and developing new medicines is ¢lassically described in terms of a
linear model of innovation, In its simplest form, the model posits that there is a directional,
“linear” flow of progress towards innovation from basic science, through applied science, and
finally to the development and commercialization of novel products and services (Balconi,
Brusoni, & Orsenigo, 2010; Edgerton, 2004; Godin, 2006). The linear model posits that there is a
clear distinction between “basic™ research, “applied” research, and development. “Basic
research” is defined by the National Science Foundation (NSF) as being “...undertaken
primarily to acquire new knowledge of the underlying foundations of phenomena and observable
facts, without any particular application or use in view,” and is distinet from applied research,
defined as being “...directed primarily towards a specific, practical aim or objective.” The
penultimate step is development, defined as being “... directed to producing new products or
processes or to improving existing products or processes” (NSF, 2018), which leads to
commercialization. The concept of “basic science” has been extended by recognizing the role of
“use~inspired basic research”, which is undertaken without specific products or processes in

mind, but with the purpose of advancing economic gains or the public good (Stokes, 2011).

In biomedical research, the term “translational research,” is also used, which pertains to
“...applying discoveries generated during research in the laboratory, and in preclinical studies,
to the development of trials and studies in humans” (NIH, 2007). Translational research is most
commonly undertaken in conjunction with assessing the safety and efficacy of specific medical

products or interventions.

13
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The linear model of innovation has been subject to intense analysis and criticism (Balconi et al.,
2010; Godin, 2006). Nevertheless, the model had a central role in US science policies and an

important imprint on the process of pharmaceutical development.

The influence of the linear model on US seience policy dates from the work of Vannevar Bush
and his 1945 report titled The Endless Frontier (Bush, 1945; Godin, 2006). This report
recognized that the war effort had created “a unique experiment of team-work and cooéeration in
coordinating scientific vesearch and in applying existing scientific knowledge to the solution of
the technical problems” that could also be applied to the public welfare inciuding the “war-of
science against disease.” Bush noted: “Penicillin reached our troops in time to save countless
lives because the Government. coordinated and supported the program of research and
development on the drug. The development moved from the early laboratory stage to large scale

production and use in a fraction of the time it would have taken without such leadership.”

Bush’s model for US science };olicy created a sharp distinction between basic and applied
science, familiar to the linear model of innovation. He defined basic science as being
«..performed without thought of practical ends...,” presaging language that would become
embedded in the NSF definitions.? His science policy was predicated on the expectation that:
“Basic research leads to new knowledge. It provides scientific capital. It creates the fund from

which the practical applications of knowledge must be drawn.” He then anticipates that “Industry

3 “Basic research is performed without thought of practical ends. It results in general knowledge and an
understanding of nature and its laws. This general knowledge provides the means of answering a large number of
important practical problems, though it may not give a complete specific answer to any one of them. The function of
applied research is to provide such complete answers. The scientist doing basic research may not be at all interested
in the practical applications of his work, yet the further progress of industrial developmient would eventuaily
stagnate if basic scientific research were long neglected.” (Bush, 1945)

14
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will fully vise to the challenge of applying new knowledge to new products. The commercial

incentive can be relied upon for that” (Bush, 1945).

He goes on to localize the basié research enterprise outside of industry, writing: “Publicly and
priizately supported colleges and universities and the end(:;wed research institutes must furnish
both the new scientific knowledge and the trained research workers. These institutions are
uniquely qualified by tradition and by their special characteristics to carry on l;asic research.”
In contrast, he writes “Industry is generally inhibited by preconceived goals, by its own clearly
defined standards, and by the constant pressure of commercial necessity. Satisfactory progress
in basic science seldom occurs under conditions prevailing in the normal industrial laboratory.”
Recognizing the distinct enterprises involved in basic and applied research,‘rBush recommended
that “...basic research should be strengthened by use of publié funds” provided to colleges,
universities and research institutes, and that the government should “devise and promote the use
of methods of improving the transition between research and its practical application in indz;vsm

(Bush, 1945),

Three decades later, this model of medical innovation would be evidenced' in the design of the
“War on Cancer.” The 1971 act called for. investments primarily in basic science related to
mechanisms of normal and abnormal cell growth and differentiatiqn based on “the assumption
that unbiasedﬁmdamental research would hold the key to z;nlock:‘ng the secrets of cancer”
(Habef, Gray, & Baselga, 2011). While it would be thirty to forty years before this research was
sufficiently mature to generate effective cancer therapies (McNamee & Ledley, 2017), the large
number of anticancer drugs approved in recent years can be directly traced to basic reséarch

originated during that period (Cleary & Ledley, 2020; McNamee & Ledley, 2017).
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The linear model of innovation is deeply entrenched in the process of contemporary, targeted
drug discovery and development. A typical schematic of the “targeted” drug discovery process is
shown in Figure 1. In this model, drug discovery is enabled by a body of basic biomedical
research that describes essential mechanisms of human biology and disease. This basic research
delineates specific pathways for both disease and healing, and identifies the proteins that carry
out essential functions on these pathways. This research also suggests strategies by which a
chemical drug or manufactured protein might be targeted to a specific protein, and by attaching

itself to this target, disrupt the disease process or promote healing.*

This information is then utilized in applied, or translational, research to identify or design drugs

Basic research Applied {transtational) research Products

Drug discovery
inical

Pre Phasa 3

Figure 1. Schematic of drug discovery and development process.

that interact with the target protein in order to achieve these effects and are safe for use in
humans, assess whether these drugs are effective and safe in laboratory or animal models, and
develop methods for saleable production and quality control of these products. Only when this
preclinical research meets the standards established by regulatory agencies, such as the Food and
Drug Administration (FDA) in the US or European Medicines Agency (EMA) in the EU, can the

first clinical studies be performed in human subjects.

* “Targeted” drug discovery is contrasted with “phenotypic” drug discovery, which involves isolating compounds
from extracts of plants or microorganisms with known biological activities. “Phenotypic” compounds, or chemical
modifications of these compounds, can enter development without prior knowledge of the biological target or
mechanism of action.
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Clinical trials proceed in defined phases. Phase 1 trials are classically undertaken in a small
number of healthy volunteers to assess the safety of escalating doses of the drug. If the drug is
shown to have a reasonable safety margin, the product will enter into Phase 2 trials in larger
numbers of patients for an initial assessment of the product’s effectiveness and effective dose.
Only when a suitable dose and clinical application are identified, do products entér into “pivotal”
Phase 3 trials designed to rigorously establish the safety aﬁd effectiveness of the product
compared to an established therapy or placebo. If Phase 3 trials demonstrate significant effects, g
application can be made to regulatory agency for marketing approval. Following approval, the
regulatory agencies can reqﬁest Phase 4 studies to confirm key findings related to efficacy or

safety.

In the United States; basic biomedical research is funded primarily by the NIH (Collins et al.,
2016; Moses et al., 2015), whose stated mission is “fo seek fundamental knowledge about the
nature and behavior of living systems and the application of that knowledge to enhance health,
lengthen life, and reduce illness. and disability” (www.nih.gov/about-nih/what-we-do/mission-
goals). While the NIH allocates half of its research budget to “basic” science (Lauer, 2016), this
research is essentially use-inspired, and undertaken with the expectation of bettering human .

health.

The NIH commitment to basic science is shaped by many competing pfiorities. Research funding
from the NIH is not awarded by a central mechanism, but rather by individual Institutes, most of
wﬁich have disease or demographic-speciﬁc missions. Moreover, the distribution of NIH
funding is sometimes measured agairist the relative burden of diseaée in society to assess how
closelyv its work is aligned with public needs (Gitlum et al., 2011; Gross, Ahderson, & Powe,
1999). Thus, NIH research funding is impliéitly tied to use-inspired ﬁeldg of study. The NIH is

17
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also subject to congressional mandates for research earmarked to specific diseases or conditions,
which requires funding to be explicitly linked to legislated goals (Sampat, 2012). It is worth
noting that the NIH also supports applied biomedical research, clinical research, as well as

research on medical and surgical practice.

The NIH awards grants to small l;usinesses through Small Business Innovation Research (SBIR)
méchanisms, which are designed to bridge the gap bet@een basic résearch performéd in
academic settings, and the i)roof of principle experiments often required for commercialization
(NRC, 2009). The NIH will also selectively conduct clinical trials with significant pug)lip health
implications. In addition, the NIH has traditionally championed bench-to-bedside clinical
research, though this role has declined significantly in recent decades (Nathan & Nathan, 2016;
Nathan & Wilson, 2003). In recent years, there has been growing pressure on the NIH to
participate in translational and applied research that is r;xore directly related to clinical '
applications (Collins, 2011; Woodcock et al., 2014; Zerhouni, 2007), and work at the National
Center for Advancing Translational Science (NCATS) is increasingly moving downstream to aid
in drug discovery and preclinical analysis (Austin, 20i8)‘ There is also growing interest in the
power of government-academic-industry partnershii)s to facilitate efficient translation of
scientific advances into innovative products (Leydesdorff, 2000; Leydesdqrff & Etzkowitz,

1998; Tralau-Stewart et al., 2009).

While government and academic institutions are showing increasing interest in applied and
translational research, large pharmaceutical companies have become progressively disengaged
from direct involvement in basic research. Large pharmaceutical companies increasingly focus

on late-stage development, manufacture, and product marketing, and are filling their product
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pipelines through acquisition of mature technologies, early-stage products, and nascent

biotechnology companies (Wang, Plump, & Ringel, 2015).

We would emphasize that the linear model of innovation does not fully capture the dynamic
nature of the innovation ecosystem. For example, i;t does not account for the push and pull of
new technological capabilities and market needs (Godin & Lane, 2013), the interactions that
occur at the boundary between the academic and commercial sectors (Cockburn & Henderson,
1996), the contributions made to use-inspired basic research by scientists in the biotechnology
and pharmaceutical industries (Chakravarthy et al., 2016; Reichert & Milne, 2002; Zycber,
DiMasi, & Milne, 2010); or recent efforts to promote translational sciencé in the public domain
(Collins, 2011; Varmus, 2006; Woodcock et al., 2014). Nor does the linear model apply to the
conception of the “entreprencurial university” (Etzkowitz, 2016, 2017) or the notion of an
integrated “triple helix” of government-university-industry involvement in infiovation
(Leydesdorff & Etzkowitz, 1998). Nevertheless, as our data will confirm, all of the new drugs

approved by the FDA over the past decade were developed and commercialized by industry.
Defining the contribution of the public sector to biopharmaceutical innovation

While the linear progréssion of biomedical science from basic research to applications is deeply
integrated into the culture and organization of innovative activities, the classic wotk of Comroe
and Dripps (1978) was the first to systematically establish this association by identifying the
scientific foundation of major advances in cardiovascular medicine. A different approach was
taken by Toole (2012), who showed a statistical association between NIH-funded basic reseatch
and new drug launches, with a 1% increase in NIH research being associated with a 1.8%

increase in new drugs.
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Our research group has examined the relationship between the advance of research on the
biological targets for new drugs and dfug approvals using an analytical model of technology
maturation—the Technology Innovation Maturation Evaluation (TIME) model (McNamee,
Walsh, & Ledley, 2017). The TIME model is based on patterns of innovation observed in many
other fields, ranging from egrth—moving equiprhent to computing and communications
technologies. Namely, that there is a characteristic pattern of technological maturation, which
can be modeled as a series of S-curves (Christensen, 1992, 1997; Foster, 1982; McNamee &
Ledley, 2012). It has also been observed that nascent or emérging technologies are rarely able to
meet the needs of established markets, even thdqgh they embody disruptive potential and will
eventually matéh, and displace established technologies in thé market once they mature
(Christensen, 1992, 1997). Without reviewing persistent controversies. about the theories of
disruption that arise from this observation, the essential obéervation.that technology maturation
is related to the ability of a technology to meet the requirements of the market is consistent Wit.h
observations in S);stems engineering that technology readiness is a critical factor in product
success (Clausing & Holmes, 2010). The General Accounting Office has written “...no element
is more important than having technology, atfvanced enough to meet requirements but also
mature enough fo be predictably managed; available at the start of the product development
eyele. Maturing new technology before it is included on a product is perhaps the most important

determinant of the success of the eventual product” (GAO, 1999).

McNamee and Ledley (2012) explored the application of this principle to biopharmaceutical
development, positing that the FDA standards for safety, efficacy, and quality constituted the
requirements of the market, and that the maturation of the underlying biomedical science would

be requisite for achieving these demands. Using the cumulative number of publications on a
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Figure 2, Schematic of basie research maturation and the TIME model.

advance of these
technologies
followed a familiar S-curve pattern of maturation (McNamee & Ledley, 2017; McNamee,
Walsh, & Ledley, 2017). The TIME model fits the cumulative numl?er of publications on a
specific research topic to an asymmetrical, ekponentiated logistic functioﬁ (Appendix A). Plotted
on a log scale (Figure 2), this function exhibits the characteristic, logistic “S-curve” of
technology maturation models observed in other fields (Christensen, 1992; Foster, 1982). The
TIME model identifies two inﬂectioﬁ points specifically related to basic biological research and
drug development (Figure 2). The calculated initiation point, or point of maximum acceleration
of publication activity, corresponds to the date of early discoveries that lead to exponential
growth in research activity. In a series of papers, McNameg et al. also showed that the calculated
established point, or point of maximum slowing of publication activity, corresponds to a
maturation threshold, before which few targeted therapeutics are successfully developed
(McNamee & Ledley, 2017; McNamee, Walsh, & Ledley, 20173. These studies also'showed that
the duration of clinical trials is longer when these trials begin before the estabiished point, and

that the first products resulting from the basic research are approved an average of 14 years after

21



84

this point (McNamee, Walsh & Ledley, 2017). These results are consistent with the expectation
that a mature body of foundational researéh is requisite for the efficient discovery and
developmeht of targeted therapeutics. Specifically, it suggests that while initial scientific insights
or inventions may be sufficient for scientific publications, patents, or filings of Investigational
New Drug (IND) applications to begin clinicai trials, they are rarely sufficient to meet the’
requirements for new drug approval. A series of follow-on studies have extended this concept,
showing that the first approval of targeted cardiovascular drugs, targeted cancer drugs, gene
therapies, and nucleotide therapies all followed the maturation of the underlying basic
biomedical tesearch (Beierlein, McNamee, & Ledley, 2017; Beierlein et al., 2017; Ledley et al.,

2014; McNamee & Ledley, 2017; McNamee, Walsh, & Ledley, 2017).

Many studies, however, have shown a more limited imbact of government-funded, academic
research in products coming to market. Stevens et al. (2011) estimated that from 1990 to 2007
9.3% of new drugs, as measured by the number of New Drug Applications (NDAs), were first
patented in public sector research institutions and transferred to industry. This fraction is similar
to estimates by Kaitin et al. (1993) ;hat 7.6% of drugs approved from 1981-1990 and 6.7% of
new drugs approvedvfrom 1990-1999 (DiMasi, Hansen, & Grabowski, 2003) originated outside
of industry (3.2% in government, academic/nonprofits 3.5%). Similarly, Sampat (2009) fout;d
that from 1988-2005, 7.7% of all NDAs and 10.3% of New Molecular Ent;ties (NMEs)
described in these NDA, are based on university-éwned patents cited in the FDA’s Orange
Book. Using a cohort approach, Nayak et al, described that 19% of 248 new drugs approved
from 2008-2018 had their origin in publicly supported research and develo;;ment (Nayak,

Avorn, & Kesselheim, 2019).
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Sampat and Lichtenberg {2011) examined the prior art referenced in patents for new drug
approvals, finding that from 19882005, 47.8% of approvals were associated with a patent that
cited prior art from the public sector (public sector patent or government publication), despite
only 9% being directly associated with a public sector patent. These results are sirﬁilar to those
described by Patridge et al. (2015) who found that of the 1,453 drugs approved by the FDA
through 2014, academic organizations were the first to publish the synthesis or purification of the

compound for 801 (55%), but filed the investigational new drug (IND) status for only 21 (1.5%).

Case study methods generate similar results. Cockburn and Henderson (2000) examined the
development of 21 drugs considered to have the most impact on practice from 1965-1992,
finding that 76% were developed with some input from the public sector. Chakravarthy et al.
(2016) examined the development of 19 of the “most transformative” drugs of the past 25 years,
finding that, while only 15% of these drugs were discovered in the public sector, the public

sector contributed to 54% of basic science milestones.

Our 2018 study by Cleary et al. looked explicitly at the contribution of NIH-funded basic science
to new drugs approved from 2010-2016. That study identified more than 2 million research
publications in the biomedical literature (PubMed) in this interval related to the 210 drugs
approved or their 151 biological targets. Of these publications, more than 600,000 (29%} cited
federal research support comprising more than 200,000 fiscal years of project funding (1985~
2016) and more than $100 billion in project costs since 2000. Significantly, NIH~funded research

was identified in association with every new drug approved from 2010-2016.

Cleary et al. also demonstrated that more than 90% of the NIH-funded research was associated

with basic science publications on the biological targets rather than the drugs. In contrast, less
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than 10% of the NIH funding was associated with applied (or translational) science for these
specific drugs (Cleary et al., 2018). All of these products were subsequently developed and

commercialized by for-profit, biopharmaceutical companies.

In a follow-on study of the 59 new cancer drugs included in the original analysis, Cleary and
Ledley (2020) noted that the total amount of NIH funding attributable to research on these drugs
or their biological targets approached, or exceeded, the total budgets of the National Cancer
Institute (NCT) and the NIH’s own estimate of spending on cancer research in the Research
Condition and Disease Categorigaﬁon (RCDC) database. Their analysis showed that much (;f the
foundational research for new cancer drugs was, in fact, funded by institutes with other disease- ‘
focused missions including the NIAID, NHLBI, and NIDDK. This suggested that “basic”
research in areas such as immunology, funded by institutes focused on immune diseases such as
allergy, blood diseases, or arthritis, contributed to the foundational research underlying new
caﬁcer therapies (Cleary & Ledley, 2020). Such “spillover” effects are the\result of the
government’s ability to invest in broad-based, basic research that is not restricted to specific

product applications.
The role of Bayh-Dole in realizing the public value of science

Passage of the Bayh-Dole Act of 1980,% operationalized the “transition between research and its
practical application in industry” anficipated by The Endless Frontier and the linear model of
innovation. Bayh-Dole did this by authorizing public sector institutions and small businesses to

patent and retain inventions made with federally-funded research, and allowing these institutions,

5 The Bayh-Dole Act is Public Law 96-517, titled the Patent and Trademark Law Amendments Act, and is codified
in 35 U.S.C. 200-212 and 37 CFR 401. htips://grants.nih.gov/grants/bavh-dole.htm
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as well as the government, to enter into exclusive license agrecmen'ts’ with private sector
companies for development and commercialization, subject to a patent rights clause (NRC, 2011;
Sampat, 2009; Stevens, 2004). Over the past forty years, Bayh-Dole has bgcome amuch
practiced,‘criticized, and imitated keystone of the innovation ecosystem, particularly for
biopharmaceutical products (Loise & Stevens, 2010; Mowery & Sampat, 2004; NRC, 2011;

Stevens, 2004),

Prior to Bayh-Dole, inventions/discoveries made under federally-fﬁnded resea?ch were formally
the propetty of the government. Prior to the 1960s, government was not the major source of
funding for academic research, and more than 75% of Carnegie research universities entrusted
the patenting and licensing of university research to an independent entity, the Research
Corpotation (SarApat, 20(}9); A; government funding for academic research grew through the
1960s and 1970s, it was recognized that advances were being made that were patentable and of
interest to fndgstry, and systems were developed for universities to individually enter into
Institutional Patent Agreements (IPA) with the government (Mowery & Sampat 2004). Each
government agency was erhpowered to develop its own patent policies consistent with their

‘ disﬁnct missior;s, which led to wide variation in the terms of IPAs between different‘agenc'ies
and institutions (Sampat, 2009). Moreover, the government commonly granted only non-
exclusive quenses, whif:h often did not align with the interests of industry (Loise & Stevens,
2010). In 1976, the Federal Council for Science and Technology estimated that only 5% of the
28,000 patents owned by the federal government had been licensed (FCST, 1968; Sampat, 2006),
at a time when ppﬁcy makers were searching for ways to stimulate the Americém economy

(Stevens, 2004). This was recognized to be an inefficiency that could be preventing American-

industry, and consequently taxpayers, from capitalizing on groundbreaking research.
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Bayh-Dole created a uniform policy allowing institutions receiving federal research funding to
patent the results of this research and issue exclusive licenses. Institutions were expected to have
agreements with their faculties and staff that required the disclosure of federally-funded
inventions to the university and assignment of their rights to the institution. Institutions then had
the option of patenting the invention at their own ‘expense, ot returning the rights to the inventors
or licensing the resulting patents to industry for development. The federal goveriment retains-a
“ﬁonexclusive, nontransferable, paid-up license” to the invention as well as “march-in rights.”
March-in rights give the government the ability to grant itselfa license to the invention when the
institution or its licensee does not take “effective steps™ to practice the invention or in response
to health, safety, or other “public use specified by federa! regulétions” that are “not reasonably
satisfied” by the institution or licensee without direct government oversight (CFR, 2010;
Thomas, 2016; Treasure, 2016). Patents resulting from government-funded research are also
required to have a “goyemment-interest” disclosure outlining the governments rights to that
patent, and these paténts are subject to various reporting requirements. Institutions were expected
to have agreements with their faculties and staff that assigned the rights to government-funded
inventions to the institution, and many set, I-Ip technology transfer or licensing offices dedicated

to the productive management of this intellectual property.

Implicit in the Bayh-Dole Act was the assumption that téxpayers would benefit from industrial
development of licensed technologies in terms of the producfs, jobs, and economic growth that
would result, that non-profit institutions wéuld invest the proceeds from technology licensing in
“the public interest cémsistent with their charters, and that the growth of smal] businesses, which

were considered to be the wellspring of innovation and economic growth, would be promoted.
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As a practical matter, patents are central to the structure of the Bayh-Dole Act and, thus, the
assignment and licensing of the intellectual property rights resulting from government-funded
research governed by that Act.’ For the results of a research project to be patentable, they must
meet five criteria: (1) describe patentable subject métter; (2) utility; (3) novelty; (4) non-

obviousness; and (5) enablement.

Not all research, However, is designed to meet these standards. Specifically, patent law requires
the inventor to recognize é functional purpose or usefulness of the invention, and also provide
sufficient information to enable those “skilled in the art to reduce it to practice without the
exercise of extensive experimentation or the exercise of inventive séill " As such, pure “basic”
research that undertaken “without any particular application or use in view” implicitly may not
rﬁeet the utility requirement. Motreover, given the complexity of translating biological -
discoveries into clinical applications (Collins, 2011), such discoveries often require “extensive

experimentation” and “inventive skill” and may not satisfy the standards of enablement.

Li, Azoulay, and Sampat have demonstrated that only 8.4% of NIH grénts generate a patent
directly, buta that 31% generate results that are cited as “prior art” iﬁ subsequent grant
applications. They conclude that the greatest impact of NIH funding is not ;:aptured directly by
patents, but rather indirectly by creating “art” that leads to the invention (without making it

obvious) or enables the invention to be practiced (Li, Azoulay, & Sampat, 2017). They also

6 Other forms of intellectual property arising from basic research may include trade secrets and know-how (an
intangible, intellectual property right). These are defined as: Trade Secrets: “Information, including a formula,
pattern, compilation, program, device, method, technique, or process that: (i) Derives independent economic value,
actual or potential, from not being generally known to, and not being readily ascertainable by proper means by, other
persons who can obtain economic value from its disclosure or use; and (if) Is the subject of efforts that are
reasonable under the circumstances to maintain its secrecy” (https://www.law.comell.edu/wex/trade_secret);

and Know-how: “The ability to achieve a practical end due to knowledge and/or skil”

(httpsi/fwww law.cornell.edw/wex/know-how).
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found that less than 1% of NIH grants are directly acknowledged by a patent associated with a
marketed drug in the FDA Orange Book,” but 5% of grants result in publications that represent

art for drug patents.

Their work also assessed the “basicness” of the NIH-funded research using a rubric with four
criteria: “whether the research is disease-oviented, whether it is ];ocused on patients, and whether
it is solicited by the funder or is invesﬁgatgwiniﬁated' for the subset of grants that are not
disease-oriented” (Li et al., 2017). Using this rubric of “basicness,” the authors observed no
association between the “basicness” of research and the likelihood of being cited by a patent.
More recently, Long (2019) examined the government contribution to Orange Book patents
associated with 300 top-selling drugs from 2013-2017, finding that only 2.6% of patents
included a “government-interest” statement, and that 8.6% of druigs had at least one patent with a

“government-interest” statement.

7 The FDA publishes a list of approved drug products known as the Orange Book in accordance with the Hatch-
Waxman Amendments (1984). The Orange Book “identifies products that have qualified under the FD&C Act for
periods of exclusivity and provides patent information concerning the approved drug products™
(https://www.fda.cov/drugs/development-approval-process-drugs/orange-book-preface). The patents listed in the
Orange Book represent only those identified by the FDA as being related to the market exclusivity of the product
and is not representative of all Patents related to the discovery or development of the drug. Patents are only listed'in
the Orange Book as long as they prowde marketing exclusivity, and are eliminated from the database after patent
term expiration or successful legal challenge. The complete historical record of patents was obtained from
DrugPatentWatch (hitps://www.drugpatentwatch.com/) and data through 2016 was obtained from Dr. Heidi
Williams (hitp://data.nber.org/fda/orange-book/historical/1986-2016/).
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2. Research Results and Discussion
Drugs approved by the FDA 2010-2019

We identified new drugs approved by the FDA from 2010 through 2019 by the Center for Drug
Evaluation and Research ]
= 0.40
(CDER) or the Center for a0

Biologics Evaluation and

#NMEs

Research (CBER)® (Figure 20

3). This study excluded

diagnostic products, 2010 2011 2012 2013 2014 2015 2016 2017 2018 2019

products derived from blood Figure 3. Annual FDA approvals, 20102019,

or tissue, and vaccines.

A total of 356 new drugs termed NMEs were approved from 20102019, of which 331 were
approved by CDER and 25 approved by CBER over this interval (Table 1). Despite year-to-year

variation,® there was a significant increase in approvals over the 10-year period (Chi-squared,

& The FDA approves drugs through two statutory mechanisms. The Center for Drug Evaluation and Research is
authorized by the Federal Food, Drug, and Cosmetic Act, and regulates small molecules and many recombinant,
biological products that can be well-characterized. The Center for Biologics Evaluation and Research is authorized
under the Public Health Service Act, while also subject to the Federal Food, Drug and Cosmetic Act, and regulates
biological and blood products defined by their manufacture. New drug classes regulated by CBER include gene
therapies, cell and tissue products, vaccines, products for xenotransplantation, and vaccines.

® The FDA accounted for the low number of approvals in 2016 as an anomaly resulting from the early, expedited
approvah of five drugs in 2015 that originally had PDUFA dates in 2016 (FDA ”(}\6 Novel Drum; ’§ummary
36693 .pdf).

Fhe Prescrxpnon Drug User Fee Amendmems (PDUFA) authnnzes lhe FDA to col!ec! user fees from
pharmaceuttcal companies in exchange for a determmed t\melme for revuwmg apphcatlons for drug approval

engdments),

{hitp
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Table 1. Product class and FDA expedited drug status of New Molecular Entities (NMEs) approved
by the FDA from 20102019

Total NME CDER? CBER?
All 356 331 25

Product class

T e
. Targeted 265 20 25
Biologic 126 101
s o T T
Orphan drug 151 146
Expedited designation (CDER)® .
© 0 Acceleratedapproval . 46 4  na
___ Breakthrough therapy 73 Y - T nfa ;
. Fasttrak 123 m A
Priority 181 181 n/a

(1) Center for Drug Evaluation and Research (CDER); {2) Center for Biologics Evaluation and Research; {3) All biological
products are treated as “targeted” therapeutics; (4) All New Chemical Entities (NCEs} are regulated by CDER; (5)
Expedited tracks for approval are only available through CDER. n/a - not applicable

p<0.0001) (Figure 3). New drugs were classified as New Chemical Entities (NCEs) or biological

products.

An NCE is a drug product comprising a small molecule that can be produced by chemical
synthesis. These products are regulated by CDER and represent the majority of all drug products.
A biologic is a drug product comprising a complex molecular structure or cell, typically
manufactured by production in a living system such as an animal, plant cell, or microorganism.

Biologics can be regulated by either CDER or CBER.

Drug approvals were also categorized by their method of discovery as either phenotypic or
targeted (Table 1). Targeted discovery begins with characterizing the structure and function of a

biological molecule, usually a protein, with known functions in disease or health, and then

30



93

developing a molecular entity that attaches to that target and alters its function. Our definition of
targeted therapeutics also includes recombinant copies or analogs of naturally occurring
biological proteins as well as monoclonal antibodies (mAbs) against a specific biological protein.

Of the 356 NMEs, 265 (74%) were classified as fargeted.

In contrast, phenotypic discovery begins with an observation of biological changes in living
systems, commonly plants or microorganisms, and the subsequent isolation of the molecular
entities involved in that change. Such approaches do not rely on knowledge about the structure or
function of any specific drug target or its role in disease (Moffat et al., 2017). Of the 356 NMEs,

91 (26%) were classified as phenotypic.

The therapeutic area for each product was determined from the FDA labeled indication and the
Anatomical Therapeutic Chemical (ATC) Classification System (Nahler, 2009) and shown for

both the 2010-2016 dataset (Cleary et al., 2018) and products approved 2017-19 (Figure 4).

0% 10% 20% 30
Antineoplastic drugs ) ; : :
Arntineoplastic
constituted the greatest Cardiovasclar
Metabolic
Central Nervous System

fraction of approvals (29%)
Anti-infective
w2017-19

for the full decade, followed Immunalogic
Respiratory p
by central nervous system Endocrine #2010-1
Gastrointestinal
(CNS) and cardiovascular. Miscellansous

Figure 4, Percentage of NMEs in different thera peutic areas approved from
2010-2016 or 20172019,

The relative number of
products varied from 2010~
2016 and 2017-2019, with cardiovascular being the second most prevalent therapeutic class
from 2010-2016 followed by metabolic, but the fraction of both dropping commensurate with

increases in CNS after 2017.
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We identified the start date for each phase of clinical development from PharmaProjects or
Clinicaltrials.gov. We then calculated the time from the initiation of each clinical trial phase to
first product approval (Figure 5). Data were obtained for 188 products entering Phase 1, 256

products entering Phase 2, and 348 products entering Phase 3.'" The median length of time from

Phase 1 to approval was &
years, the median length of ”§ 0%
o
2
time from Phase 2 to 5
8
W
approval was 7 years, and £ 20%
R
fond
the median length of time 2
from Phase 3 to approval 0%

2010 2011 2012 2013 2014 2015 2016 2017 2018 2019
Years from approval

Figure 5, Percentage of NMEs categorized as first-in-class, 2010~2019.

was 4 years. These values

are consistent with the

lengths of clinical trials reported by others (DiMasi et al., 2016; Martin, Hutchens, & Hawkins,

2017; McNamee, Walsh, & Ledley, 2017; Wong, Siah, & Lo, 2019).

Measures of innovativeness

There are no generally accepted metrics for judging the innovativeness or importance of novel
biopharmaceutical products (Kesselheim et al., 2015). To assess innovativeness, products were

classified by several different indicators including whether the product was categorized as first-

18 The PharmaProjects database is restricted to publicly available information on the start of clinical trials. Phase 1
and Phase 2 trials in large companies are often not considered material, and are not publicly reported. In 2007, the
FDA Amendments Act (FAAASO! (hitps://www.govinfo.gov/content/pke/PLAW=-110publ85/pd /PLAW-
110publ8S.pdf¥page=82) created a statutory requirement for reporting information on clinical trials to a “clinical
trial registry data bank,” ClinicalTrials.gov (https://clinicaltrials. gov/ct2/manage-recs/fdaaa). Compliance with this
requirement remains incomplete (DeVito, Bacon, & Goldacre, 2020). This study used only Phase 1 and Phase 2
dates available from PharmaProjects, but identified Phase 3 start dates missing from PharmaProjects in

Clinical Trials.gov. Drugs without Phase 3 start dates in either database were confirmed to have been approved after
a pivotal Phase 2 trial.

32



95

in-class and whether it was designated for expedited review. First-in-class drugs were
categorized ilsing the method of Lanthier et al. (Lanthier ét al., 2013; Miller & Lanthier, 2015) as
reponéd in CDER annual reviews of new drug approvals. CBER does not provide this
categorization. This me?hod categorizes a new drug as first-in-class if it is “pharmacologically
innovative because each represents a new pathway for treating a diéease.” This categorization
explicitly in;;ludes the first drug approval related to a novel biological target, and can also
include certain novel mechanisms of action on that target. For example, drugs that are selective
agonists (stimulators), antagonists (inhibitors) or that bind to a different pilysical region on the
target protein may all be considered first-in-class drugs for that target. This categorization
excludes products that may offer major advances in treatment over products using the same
pathway, termed “advance-in-class,” as well as products that represent an addition-to~class, even
though such products may reduce cost, reduce adverse events, improved dosing (compliance), or
uniquely benefit subsets of patients. Of the 331 new drugs in our study approved by CDER from
2010-2019,.136 (41%) were categorized as first-in-class. The percentage of first-in-class drugs
varied from.35-51% with no significant trend through the decade (Figure 6). The fraction of
first-in-class drugs in this decade was similar to historical averages, and was higher than the late
1990s and early 2000s, when the s;pparent paucity of first-in-class drugs attracted considerable

attention {Grabowski & Wang, 2006; Lanthier et al., 2013).
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CDER has four expedited approval tracks'! termed Fast Track, Breakthrough Therapy,
Accelerated Approval, and Priority Review, each intend;d to accelerate the development and
review process for drugs deemed to treat serious diseases (Darrow, Avorn, & Kesselheim, 2020;
Hwang, Da;r0w, & Kesselheim, 20 17; Kessetheim et al., 2015). Both CDER and CBER products

can also be designated as Orphan Products.

Of the 331 CDER approvals from 2010-19, 46 (14%) wete designated for Accelerated Approval,
73 (22%) as Breakthrough Therapies, 123 (37%) as Fast Track, and 181. (55%) for Priority
Review (Table 1), Overall, 198 drugs (76%) héd at least 1 expedited designation, with an
average of 1.28 designations per drug over the 10-year period (Table 3). Both the number of
products and percentage of annual approvals having at least one expedited designation increased
signiﬁcantl); over the decade (Figure 7A) as did the average number of expedited designations
per approval (Figurg 7B). These totals and trends are consistent witﬁ those described by others
(Hwahg ei al., 2017; Kesselheim et al., 2015; Vadola et al., 2017). Orphan drug designation is
granted to products designed to treat a rare disease or condition, or a subset of a disease or
condition, affecting less than 200,000 people inthe United States' (Boat & Field, 2011). The
designation,provides for treatment use of investigational drugs, a facilitated approval process, tax

credits, and.an extended period of exclusivity and applies to both CBER and CDER products.

“ Expedited approval tracks (definitions quoted fron: hitps://www.fda.gov/patients/learn-about-drug-and-device-
approvals/fast-track-breakthrough-therapy-accelerated-approval-priority-review): Fast track - a process designed to

facilitate the development, and expedite the review of drugs to treat serious conditions and fill an unmet medical
need; Breakthrough Therapy - a process designed to expedite the development and review of drugs which may
demonstrate substantial improvement over available therapy; Accelerated Approval - these regulations allowed
drugs for serious conditions that filled an unmet medical,need to be approved based on a surrogate endpoint; |,
Priority Review - Priority Review designation means FDA’s goal is to take action on an application within 6 months.

12 The Orphan D}ug Designation is described in CFR Title 21 PART 316 https:/www.ecfr.gov/cgi-
bin/retrieveECFR2ep=&SID=71 86 fcbc20£2755bd1£52980ebSeecd&me=true&n=sp21.5.316.c&r=SUBPAR T&1y=
HTML#se21.5.316_120, )
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From 201019 approval period, 146 (44%) of CDER approvals were granted orphan status and 5

(25%) for CBER.

The significance of expedited designations as a proxy for innovativeness is unclear. Drugs
receiving at least one expedited designation have been reported to provide greater health benefits
than other products (Chambers et al., 2017). There is growing concern, however, that the reduced
clinical trials may lead to product approvals on the basis of incomplete reéults that are not

confirmed by more robust, follow-on studies (Darrow, Avorn, & Kesselheim, 2014), that the

5%

&
2
|
®
25%
w with at Jeast one designation .
© % at least one designation » average # designations
LR T T g T 0% 0 v v T
2010 Mz 2014 016 208 2010 2012 2014 2016 2018

Figure 7. Expedited approval designations for new drugs approved 2010-2018. A. Drugs with at least one
expedited approval designation. B. Average number of expedited approval designations.

clinicat impact of products approved on the basis of surrogate end points may prove to have only
limited clinical impact (Gyawali, Hey, & Kesselheim, 2019); that data on drug safety may not be
complete (Mostaghim, Gagne, & Kesselheim, 2017); or that confirmatory trials may not be
completed or are completed only years after the products are on the market (Beaver et al., 2018;

Naci, Smalley, & Kesselheim, 2017; Woloshin et al., 2017).

Modeling technology maturation

As described briefly in Section 1, Introduction, the TIME model assesses the maturation of
biomedical research on specific topics and the readiness of this technology to support successful

drug development. Specifically, it calculates a point of technology initiation (11), which is
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commonly associated with a seminal insight or invention that gives rise to a new area of inquiry,
and a point the technology is established (Te), which previous studies have shown generally -

precedes first approval of a new drug based on that research (Figure 2).

We modeled the maturation of research on the biological targets of new drugs approved from
2010-2019. For each new drug, or NME, the biological target was identified from the FDA label
and confirmed from PharmaProjects or literature review. For “targeted” therapeutics, the target’
was the protein or its function used to discover the new drug. For “phenotypic” therapeutics, the
target was the protein or its function most commonly associated with the drué’s activity. For
biologics other than monoclonal antibodies, the biological target was the entity comprising, or
analogous to, the NME. For example, for insulin analogs, insulin is treated as the “target.” We
then searched PubMed (Medline)'® using the updated Automatic Term Mapping (May 2020)
with Booleah search terms optimized for specificity and breadth by examining publication titles,
abstracts, and descriptions of search results for randomly selected result pages and eliminating
query terms that introduced irrelevant results. Publications were identified by a PubMed
Identifier (PMID) and publication year and all data collected using web data mining in the R

programming language.

A total of 219 unique biological targets were identified, associated with 337 drugs. The
remaining 19 NMEs could not be associated with a discrete biclogical target or the target is
unknown. Qf the 219 targets, research on 159 (73%) exhibited an exponentiated logistic pattern
of technology advance and reasonable fit with the TIME model (exponentiated logistic function).

Predictable exceptions included technologies that exhibited an exponential pattern of growth,

13 pubMed: hitps:/pubmed.ncbi.nlm.nib.gov/, accessed May 12, 2020.
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consistent with an immature technology, and technologies exhibiting complex, multiphasic S-
curves, consistent with the observation of technological maturation by successive S-curves
(Christensen, 1997; Foster, 1982). Some did not exhibit an exponential growth phase. The 159

technologies successfully modeled were associated with 232 product approvals.

Figure 8 shows the time intervals from Ti and Te to first approval for new drugs approved 2010~
2019 for which data were available. Table 2 shows the median intervals from Ti, Te, Phase 1
start, Phase 2 start, and Phase 3 start for products approved 20102019 and different subsets of

these products.

- 40
The median interval from Tito =0 L 30
' T
approval was 44 years, &
- 20 E
representing the interval from an =
egr e - 10
initiating event that created a ~
period of exponential growth of e E Sy 2 e 0
60 50 40 30 20 10 0

research related to the target, to Time from approval, vears

Figure 8. Time from technology initiation (Ti} or technology established
approval of a drug associated {Te} points to first approval, 2010-2019,
with that target. This initiating event often does not involve the actual discoVery or

characterization of the target, but rather research on the targets or
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technologies that led to that discovery (Beierlein, et al., 2017; McNamee, Walsh & Ledley,
2017). The median interval from Te to approval was 17 years, representing the time from
maximum slowing of exponential advances on the drug target to successful approval of a drug
based on these advances. Both values are commensurate with those described previousty

(McNamee, Walsh, & Ledley, 2017).

The clinical timelines from the initiation of the first Phase 1, Phase 2, or Phase 3 trials to
approval is shown in Table 2. The median time from initiation of Phase 1 to approval was 9
years, from initiation of Phase 2 to approval was 7 years, and from initiation of Phase 3 to
approval was 4 years. The significance of a mature foundation of basic research and drug
approvals is evident in two observations. First, Figure 9A shows that drug approvals lag after the
established point of the technology (Te) with a median of 17 years. Moreover, no new drugs in
this study were approved before the established point and only 3 within the first three years after
this point. This is consistent with previous observations showing that approval of targeted
cardiovascular drugs (Beierlein et al,, 2017), cancer drugs (McNamee & Ledley, 2017), and

nucleotide therapeutics (Beierlein, McNamee, & Ledley, 2017) occurred uniformly after the

s P 10 App, before To (%)

s P to App, after Te (%)

0%

PR RN

B0 S DS D
PR AP B PG

Years after e Years after Te

Figure 9. Time of first NME approval after established point {Te} of research on the drug target. A. Time after Te
for all NMEs. B. Time after Te for NMEs beginning clinical trials before Te and those beginning clinical trials after
Te, Data are shown for 232 NMEs associated with 161 biological targets with exponentiated logistic patterns of
maturation enabling estimate of the Te with the TIME model,
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underlying bodies of research passed this threshold, and the suggestion that the persistent lags in
developing products for Alzheimer’s Discase (Belerlein et al., 2015) and gene therapy (Ledley et

al., 2014) could be related to the immaturity of essential, underlying research.

Second, Table 3 compatres the timeline for clinical development from Phase 1 to first approval
for products that entered clinical development before research on the biological target had
reached the established point and those that entered clinical trials after that point. This is
illustrated in Figure 9B. These data show that the clinical development‘timeline is significantly
shorter when the underlying research bad passed the established point (median 11 years versus 8

years, p<0.0001).

Table 3 also shows that this association was significant for targeted therapeutics, where
development is predicated on a mature body of research, but there was no significant asseciation
with drugs discovered using phenotypic methods. Moreover, there was no significant association
for biologic products, which are classified as “targeted,” but are discovered because of their
known biological activities. Together, these results suggest that a mature body of underlying
research improves the efficiency of the drug deveiopment process and may be requisite for

successful product development.
NIH project funding and costs

As noted in Section 2, the public sector is primarily responsible for funding the basic biomedical
foundation that provides the groundwork for drug discovery and development. In the United
States, most of this funding comes from the NIH. To assess the NIH’s contribution to the
research that enabled development of new drugs approved from 2010-2019, we identified NIH
funding for published research related to another 219 biological targets described above, as well
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as published research directly related to the 356 drugs themselves. This analysis expanded on the
study of new drugs approved from 20102016 by Cleary et al. (2018) and employed a

modification of that method.

The analysis involved recovering the PMIDs for each research publication identified through the
PubMed searches for drug targets described above as well as searches pcrfonjned individually for
each of the 356 drugs in this study. PMIDs were identified for the years 1960 through the year of
first FDA approval for each drug. When there were multiple drugs against one target, searches
included years before the first dmé approval. By restricting this analysgs to PMIDs published
before drug approval, we minimized the number of publications related to the clinical use or
marketing of pfoducts after approval. PMIDs from searches for each of the 356 drugs (DRUG
search) represented research directly related to the approved product and is considered to be
applied or translational research. PMIDs from searches for each of the 219 biological targets
(TARGET searches) are indirectly related to the drugs and are considered use-inspired, or basic
research. PMIDs identified in both a DRUG search and a TARGET search are classified as being
drug related. NIH funding for this p\;bliéhed research was identiﬁed by associating each PMID
with NIH-funded Projects (grants) in the NIH RePORTER database.!* NIH RePORTER
includes NIH-funded Projects from 1980-present and identifies publications acknowledging

grant funding.

For this analysis, each PMID was linked to a specific Funding Year, representing one fiscal year

of the project corresponding to the publication date of the PMID. PMID with publication dates

14 The NIH Research Portfolio Online Reporting Tool (RePORT) was created by the Office of Extramural Research
at the NIH in 2008 as a repository for information on research funding from the NIH. This data resource includes
NIH RePORTER (RePORT Expenditures and Results), which includes data on NIH Projects (grants) as well as
publications (PMID citations) and Patents acknowledging support from these grants
(https;//report.nih.gov/index. aspx).
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1-4 years after the final year of Project funding were considered to be associated with the final
fiscal year of Project funding to account for the observed lags between research funding and
publication (Boyack & Jordan, 2011). Data cleaning was performed to eliminate duplicate entries
and exclude publications occurring before the first year of Projeet funding or more than four
vears after the last fiscal year of funding. Project Costs for each project Funding Year identified
in this analysis were derived from the RePORTER database, which has Costs from 2000~
present.

Table 4. Research publications, NIH Funding Years, and Project Costs associated with 356
NMEs approved by the FDA from 2010-2019 or their molecular targets

: TARGET
DRUG Search Search Total
PubMed search results ’
Searches 356 219 574
Unigque publications in PubMed {1980-2019) 244,327 1,977,678 2,222,005
RePORTER Link table results
Unigue publications with NIH funding {1980~ : o
2019) 39,099 424,192 463,291
% publications with NiH funding (16%) (21.4%) {21%)
Totals
. Searches with NiH funding - 310 219 nj/a .
Fraction of searches with NIH funding (87%) {100%) n/a
Funding Years and Costs ) DRUG TARGETonly  Total
: Unique Funding Years 63,687 515,179 578,866
Number of Funding Years with Costs in
RePORTER 32,972 299,052 . 332,024
. $194,919
Program Costs, $ millions (% total) $35,687 (15%}) (85%) $230,606

Table 4 shows the number of research publications, NIH Funding Years, and Project Costs

associated with this set of approvals, while Figure 10 illustrates the time course of PMIDs, NIH-
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funded PMIDs, NIH funding years, and Project Costs associated with the 356 NMEs or their
molecular targets!®> DRUG searches identified more than 460,000 publications, while TARGET
searches identified over 3 ﬁillion publications. Of these, approximately 40,000 PMIDs (16%)
identified in DRUG searches had NIH funding in the RePORTER database, while more than
420,000 (21%0) of PMIDs identified in TARGET searches had NIH funding in the RePORTER
database. NIH funding for publications identified in this work comprised more than 575,000
fiscal years of Project Funding (mdre than 60,000 fiscal years of research related to the drugs and
greater than 515,000 fiscal years of research related to the drug targets). In all, NIH funding was
identified for research directly associated with 87% of all the drugs approved from 261 0-2019
and 100% of the known biological targets for these drugs (Table 4). In co;npariéon,:in our
previous work éxamining new drugs approved 2010-2016, (Cleary et al., 2018) identified NIH
funding was associated with 94% of all DRUG searches, likely dueto the inclusion of
publications dated after drug approval in the earlier Stu&y. Importantly, NIH-funded research was

associated with every.one of the 356 drugs or their biological targets.

This work identified a total of $230.6B in NIH funding directly or indirectly related to the drugs
approved from 2010-2019. Of this amount, $35.7B (15%) was associated with research
identified through DRUG scarches, which is considered to be applied research, while $194.9B
(85%) was associated with 'research identified only through TARGET seaxches,.which is

considered to represent basic research.

15 Note: the apparent decrease in PMIDs, Funding Years, and Project Costs after 2010 reflects the experimental
design in which PMIDs with publication dates after first drug approval were not included in the analysis. Thus, the
number of drugs and target searches included in the analysis decreases each year after 2010,
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Figure 10, Number of PMIDs, NiH-funded PMID, NiH Funding Years, and project Costs associated with research
on 356 NMEs approved 2010~2019 or their biclogical targets, PubMed Searches were performed for 356 NMEs
{DRUG search} or their known biological targets {TARGET search). A, Publications in PubMed (PMID} {1960-2019);
B. PMIDs associated with NiH-funding In NIH RePORTER {1980-2018); . Funding Years associated with NiH-funded
PMIDs {1980-2019). Funding Years correspond to the fiscal year of funding corresponding to the year of
publication or the last year of publication for PMIDs published 1-4 years after the last year of the grant; D. Project
Costs {2000-2019). Note: the decrease in PMIDs, Funding Years, and Costs after 2010 is due to the experimental
method, which considered only PMIDs published before the date of first drug approval,

NIH investment in first-in-class drugs

To assess the amount of NIH funding that goes into research on a novel drug target before
approval of the first-in~class drug associated with that target, we examined the funding for

research related to the 136 first-in-class products in this dataset and their biological targets.
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Table 5. Funding Years and NIH Costs associated with 136 first-in-class

products.
N DRUG TARGET only TOTAL
Funding Years
Al 136 27,634 415,470 443,104
Targeted 101 21,876 286,363 308,239
Phenotypic 35 5,758 129,107 134,865

Costs
Al 136  $16,660M  $175,135M $191L,795 M
Targeted 101  $13,006M  $128,974M $141,980 M
Phenotypic 35 $3,654 M $46,162M  $49,815M

Costs/NME $122 M $1,288 M $1,410 M

Of these, 84 were first discovered through targeted discovery and 32 by phenotypic di;covery.
Of these, the NIH contributed funding for research related to each of the 136 first-in~class drugs
and each of the biological targets. NIH investment associated with these products totaled more
than 440,000 fiscal years of grant funding and more than $190 billion dollars, which is an

average of $1.4 billion dollars per first-in-class diug (Table 5).16
NIH investment by therapeutic area

The NITH investment in drugs for diseases in different therapeutic areas is shown in Table 6. The
number of new drugs and NIH Costs was highest for antineoplastic agents. Overall, the number

of NMEs in each therapeutic class is strongly correlated with the total NIH spending (R>=.89,

16 Note: this reflects the total amount of research directly or indirectly related to each first-in-class drug launch. In
this analysis, a Project Cost that was related to more than one approved drug would be counted with each preduct,
and therefore counted more than once in calculating total values.
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p<0.0001), but there are notable deviations. While the second largest category of drug approvals
was for cardiovascular disease, total NIH spending was larger for anti-infectives, CNS and

Table 6. Funding years and Costs associated with published research for NMEs approved 2010~
2019 by therapeutic area.

NiH-funded DRUG Costs TARGET ONLY Costs  TOTAL Costs

Therapeutic area

NMEs {Funding Years) Funding Y ding Years)
antineoplastic 100
anti-infective 30
central nervous system 37
immunologic 27
cardiovascular 47
endocrine 8
metabolic 31 $2,
miscellaneous 9 : S17.720029821) :
respiratory 14 . §1.888(14; $9.931(16812) - $11.820
gastrointestinal 7 $32(43) $ILI77(21324) LO$11.209

All costs since 2000 in milions USD.

immunological disorders. Similarly, while the second largest category of total spending was for
anti-infectives, there were more agents approved for cardiovascular, CNS, and metabolic
diseases. There was no significant correlation between NIH spending for TARGET and DRUG
research (R*=.22, NS). The most notable outlier was cardiovascular disease, which had the

largest amount of NIH spending related to DRUGs but ranked sixth in spending on TARGETS.
Research activities funded by the NIH

To assess the types of research activities, we examined the Activity Codes of the NIH Projects
identified as being directly or indirectly associated with these 356 drug approvals. NIH not only
funds traditional, investigator-initiated Research Projects, typified by classic “RO1 funding,” but

also funding targeted for small projects (R21), and first-time investigators (R29), and other
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specific projects. Each activity is indicated by a unique three-digit Activity Code, with the first
lettér indicating the Activity category.!” The NIH also prqvides funding for Program Project and
Center grants, which support research capacity at large research centers, where efficiencies are
created by sharing expensive fa;cilities, equipment, and personnel for animal experimentation,
analytical chemistry, advanced instruments, large scale production, bioiﬁformatics, and other
common research infrastructure needs. Each grant can coniribute to the fully allocated cost of
research on man§ different dprojects,. Cooperative Agreements are gk;vemmentuinitiated research
projects, which often include substantial federal programmatic involvement including
government coordination, personnel, or facilities. Other types of NIH fundiﬁg provide support
for graduate students or research fellows, promote diversity in science education or research, or
provide career support for accomplished scientists. Such grants provide salary for many of the
scientists involved in Research Programs, Program Projects, Centers, or Cooperative Prégrams,
and can contribute to fully allocated cost of research on many different projects. The NIH also
supports the research of government scientists at the NIH through Intramural Programs. Fiéure
11 shows that Funding years and Project Costs categorized by the first letter of the Activity
Code. Research Projects (e.g., RO1, R21, R29) constituted the greatest number of both Funding
Years (66%) and Project Costs (39%) followed by Research Pr;)gram Projects and Centers (e.g.,
P30, P50), and Cooperative Agreements (e.g., U01, U09). While the number of Program Projects
and Centers and Cooperative Agreements represent a small fraction of the Funding Years
identified in this study (8% and 6% respectively), they comprise a disproportiona{tely large

fraction of the total Costs (24% and 21% respectively). Several different forms of funding for

17 NIH grants are categorized by the first letter of the Activity Code. Activity Codes are: R, Research Projects; P,
Research Program Projects and Centers; U, Cooperative Agreements; K, Research Career Programs; Z, Intramural
Research; T, Training Programs; D, Training Projects; F, Fellowship Programs; M, General Clinical Research
Centers Programs (discontinued 2014). htips://ods.od.nih.gov/research/CARDS lists.aspx.
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Figure 11. Funding Years (left panel) and Project Costs {right panel) associated with different forms of NiH
funding since 2000,

training and fellowships contributed smaller fractions of total NIH funding. This analysis
suggests that the NTH contribution to drug development does not simply involve funding for
investigator-initiated research programs, but also funding for a complex infrastructure of
capabilities and personnel required to conduct research. It should be noted that contracts are not
inctuded in the RePORTER database, nor are many other NIH contributions to research

infrastructure, including construction.
NIH-funded patents associated with approved drugs

Patents were identified in RePORTER associated with NTH Projects that also cited PMIDs
identified in DRUG or TARGET searches from 19802019, We identified 22,409 such patents
representing 17,564 patent families (TaBle 7). The time course of patent issuance dates is shown
in Figure 12. The earliest patents identified in this study were from 1980. The number of patents
increased rapidly after 1995, peaking between 19992002, then dropping until 2010 when the

number increased again. The leveling of the number of patents and decrease over the past two
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years is likely due to the experimental method, which only looks at the funding for research
published before drug approval and the patents arising from this funding.
Table 7. identification of NMEs approved 2010-2019 with patents in the Orange Book funded

by NiH-funded Projects also supporting published research on the NMEs or their biological
targets. ) :

Patent§ Patent NME

Category ' ’ families ' (brand)
. - - N
N N
Patent-IND combinations in the Orange Book (all years) * 49,154 nfa 2,415
Patents in the Orange Book (all years) * | 26,579 n/a 2,415
Patents with NIH funding refated to NMEs 2010-2019 2 22,409 17,564 nfa
Patent-IND combinations in the Orange Book® 1,204 n/a n/a
Patents in the Orange Book® 567 487 144
NME associated with patents in the Orange Book * thbe fbc 27

(1) Archival data of active and inactive patents from DrugPatentWatch; (2) patents associated with NiH-funded
Projects acknowledged in publications on the NME {DRUG) or biological target (TARGET). Many do not include
patents from other NIH Projects; (3) includes patents funded by NIH Projects as described in table footnote 2. {4}
includes new drugs approved 20102019 with patents identified in table footnote #3. n/a - data not available from
current datasets; the - data to be calculated; Identities between the Orange Book confirmed by matching
brand/trade narmes. R

Of these patents, 567 were 1000
included in the Oranée Book, :f; 750 .
representing 487 patent families. § 500
w
These patents were associated 250 4
with 144 different products in 01980 1985 1090 1995 2000 2005 2010 2015 2020

the Orange Book (1980-present)  Figure 12, Number of patents issued/year citing NIH funding also
associated with published research on drugs approved 2010-2013 or

and 27 of the products included ~ their biological targets.
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in our study. Of the 356 drugs in our study, 311 were included in the current Orange Book-

release (July 2020) or had a patent in the Orange Book from 1980—present.

Table 8. Percentage of NMEs approved 2010~2019 with patents in the Orange Book funded
by NiH-projects also supporting published research on the NME or its biological target.

Category » ‘ # NME % NME {3)
NMEs 2010-2019 356
# listed in the Orange Book® 311 -
# with patent in the Orange Book 295 .95%
# with NiH-funded patent 2 27 8.7%

(1 ) 1) Includes NMEs with patents in the Orange Book as well as NMEs listed in the Orange Book accessed 7/2020,
Does not include CBER drugs and some biologic products removed from the Orange Book in 3/2020. (2} Includes
drugs with patents associated with NiH-funded Projects acknowledged in publications on the NME (DRUG) or
biological target {TARGET). Many do not include patents from other NiH Projects. {3) Percentage of NMEs with
confirmed listings in the Orange Book either from complete patent fist or search of 2010-2019 NME approva!s
performed July 2020.

~(\)f these, 295 (95%) had at least one patent in the Orange Book and 27 had a patent in the
Orange Book that was associated with the research identified in this ‘study (Table 8). This
fraction is similar to the fraction of drugs with NIH-funded patents in the Orange Boqk identified
using a variety of other methods (Li et al., 2017; Long, 2019; Sampat, 2006; Sampat & ,

Liéhtenberg, 2011; Stevens et al., 2011).

We would caution that the Orange Book only describes patents that are considered to provide
marketing exclusivity to FDA-approved products, and represents a legal assessment rather than a
business or technical measure of the importance of specific research to product development.

Thus, the Orange Book does not necessarily describe all of the intellectual préperty that may
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have been acquired or licensed in the course of product development, nor all of the intellectual

property that may generate royalties from product sales.
Limitations of this research

There are several major limitations to this research. First, this analysis is limited by the quality of
the search algorithms used to identify PMIDs associate with the drug and drug targets, While
considerable optimization of the search terms was performed, all three méthods utilized—
Boolean searches, MeSH subject headings, and Automated Term Mapping—were foundito be
inconsistent in their sensitivity and specificity. Second, the RePORTER datébase has incomplete
data from some agencies within HHS and there is considerable missing data. In addition, the
association of PMID publication dates with specific Funding Years is imperfect. Even with the
correction for the Iag of publication activity after the last year of a funded Project, up to 10% of
publications are not associated with a specific Project Year or Cost. Third, many of the phase
initiation dates were not available from public databases, particularly for Phase 1. The
PharmaProjects database had-Phase 1 start dates for only 117 of 232 drugs with accepted TIME
fits. While we were able to fill in missing Phése 3 start dates from ClinicalTrials.gov, this
database has little or no coverage of clinical trials prior to 2007. Fourth, identification of drugs in
the Orange Book requires text matching to brand/trade or generic/ingredient names and can be
incomplete. In addition, the association of drugs with patent numbers can be compromised by the
removal of patents from the Orange Book at expiration. Finally, as discussed above, we would
caution that the NIH funding identified in this research does not represent the per/drug cost of
research or development leading to drug approval, but rather the NIH contribution to the

ecosystem necessary for enabling this development.
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3. Conclusions

This Working Paper quantifies NIH funding for basic or applied research related to each of the
new drugs approved by the FDA from 2010-2019. It extends previous analyses of the published
research related to drugs approved since 2010 or their biologicai targets, the NIH-funded Projects
(grants) that are acknowledged by these plvlblications, and the Costs that contributed to this
research (Cleary et al., 2018; Cleary & Ledley, 2020). It also examines the maturation of this
published research over time, the impact of technological maturation on the efficiency of product
deveiopment, the nature of the NIH funding supporting this research, and the patenfs that arise
from this work. By detailing the role of the public sector in pharmaceutical innovation, we hope
to inform evidence;based policies aimed at accelerating the translation of scientific discoveries
for public value, achieving the “highest attainable standard of health” for the public, and provide

insights into the public sector’s role in value creation and equitable distribution of this value.

This study focuses specifically on the role of the NIH, whose annual budget of $40 billion
(Sekar, 2020) makes it the largest source of public sector funding for biomedical research in the
world. We examine this role in the context of a linear model of innovation. Without critiquing
the théoretical or evidential underpinnings of the linear model or its indisputable limifations, this
model has had a central place in the fenﬁulation of contemporaty science and innovation policy.
The longstanding distinctions between basic and applied science, the division of basic and
applied science between the public and private sectors, and the construction of the Bayh-Dole

Act are each reflections of this model.

So too, are some of the critical policy challenges facing biopharmaceutical innovation. These

include: the uncertain sustainability of public sector support for basic biomedical research; the
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short-term perspectives and shareholder focus of an increasingly financialized biopharmaceutical
industry; the asymmetrical distribution of risk and reward between the public and private sectors;
the adverse impact of high drug prices on the affordability and availability of essential medicines
and, consequently, public health; and the lack of any effective mechanisms for public oversight
over the development enabled by public investment in the earliest stages of scientific and

technological innovation.

The overriding observation in this work is the magnitude of the public sector contribution to
biopharmaceutical innovation. We identified more than $230 billion in NIH grant support (2000—
2019) for research directly related to the 356 drugs approved over the last decade or their
biological targets. Of this amount, more than 85% is classified as basic science related to the

biological target, rather than the drug itself.

This is consistent with the expectation embodied in the linear model of innovation that public
sector investments are principally focused on the basic science that precedes applied or
translational science, rather than product development. Also consistent with this model is the fact
that every one of these drugs was brought to market in the United States by a biopharmaceutical

company, rather than by an academic, governmental, or non-governmental organization.

The more than $230 billion in NIH research support represents a significant fraction of the NIH’s
total $586 billion budget allocation'® over this interval and needs to be interpreted in context of
the methods used in this analysis. Our method does not focus on discrete developmental

milestones such as “target discovery,” “target validation,” “first synthesis,” or “final molecule”

18 National Institutes of Health Actual Total Obligations by Budget Me\chanism, FY 2000-FY 2019

(https://officeotbudeet. od nih.cov/pdfs/FY2 1 spending- )
hist/Mechanism%20Detail%20for%20NTH%20F Y %202000-FY%202019%620(V).pdf).
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as, for example, in the work of Eder et al. (2014), or cast studies of product development
(Chakravarthy et al,, 2016; Cockburn & Henderson, 1996, 2000; Nayak et al., 2019). Nor is our
analysis restricted to research associated with utility patents (Li et al., 2017; Sampat, 2006, 2009;
Sampat & Lichtenberg, 2011; Stevens et al., 2011). We believe ﬁat such methods, which focus
specifically on research with applications to specific products, systematically underestimate the
public sector’s role in supporting basic science, which may not be explicitly associated with any

individual product.

Our fnethod aims to describe the public sector’s contribution to the broad ecosystem required for
biopharmaceutical innovation. It posits that the full body of published research—research
comprising dramatic new discoveries, details of biological structures of functions, deconstruction
of failed experiments, or duplication of seminal results—cpntributes to advancing the “forefront
of knowledge” that enables drug discovery. This approach recognizes the inherent complexity of
biological systems and the need for a systems épproach in drug discovery and development
(Butcher, Berg, & Kunkel, 2004). 1t also recognizes the challenge of anticipating “unknown
unknowns,” which may not be on the critical path for development, but can contribute to
idiésyncratic or irreproducible results in preclinical or clinical studies (Mullane & Williams,

2015).

‘Our previous work has shown a consistent relationship between TIME metrics for the maturation
of research on discrete biological targets and the efficiency of developing products based on this
research (Beierlein, McNamee, & Ledley, 2017; Beierlein et al., 2017; McNamee & Ledley,”
2012, 2017; McNamee et al., 2017). The present work extends these observations in a
'substantially larger dataset, showing that none of the products with targets that can be modeled

with the TIME model were approved before research on the target passed the analytically

55



118

defined established point of maturation. Moreover, the timelines of clinical development were
si gniﬁcantly shorter when clinical trials began only after this point. These data provide further
confirmation for the concept that an established body of basic research, defined in this work as
publications on a drug’s biological target but not the drug itself, is requisite for successfully

developing new medicines.

In the linear model of innovation, most of this enabling basic research is largely the domain of
the public sector. Wﬂi]e the private sector may invesf more than a billion dollars in each new
prodm‘:t that is successfully developed (DiMasi et al., 2016; Wouters et al., 2020), this work
suggests that the public sector contribution to the early stage research that precedes and enables
deveiopment may be of the same order of magnitude. This is consistent with the role of the
public sector as the “early investor” or “investor of first resort” in the earliest stages of
biopharmaceutical innovation and value creation (Block & Keller, 2015; Hopkins & Lazonick,
2014; Lazonick, 2017; Lazonick & Mazzucato, 2013; Mazzucato, 2011, 2016; Mazzucato &

Semieniuk, 2017).

Our analysis‘illustrates the complexity of properly accounting for this public sector investment
due to the broad spillovers of public sector research among many different pfoducts.
Specifically, we bbserved that PMIDs and Project Years identified in this analysis were
associated with more than one new drug, biological target, and even therapeutic area. In fact, the
complexity of this analysis arises from the extensive duplicatioﬁ of PMIDs, Projecf Years, and

Costs in the core dataset.

We previously characterized spillovers in a study of the 59 new cancer drugs approved from

2010-20186, in which we found that much of the reseatch directly related to new cancer drugs or
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their biological targets was not funded by the National Cancer Institute, nor was it explicitly
identified as “cancer research” in thevNIH’s Résearch Condition Disease Categorization system.
Rather, we found that muﬁh of this research was funded by institutes with disease~specific
missions outside of cancer, which had spillover applications to malignant disease (Cleary &
Ledley, 2020). For exémple, more than $1 billion of this research was funded by NIAID,
NHLBI, and NIDDK. The present work suggests that such spillovers are also evident in the
patents that result from NIH-funded research. Specifically, while only 27 of the drugé in our
study had patents in Orange Book patents arising from Projects identified by the DRUG or
TARGET searches, many of these patents were listed in the Orange Book in association with

drugs that were not part of this study. While we have not fully characterized these products, this

is further evidence for the spillover of basic science to many different product opportunities.

One reason for this spillover may be that while the large majérity of Projects identified in this
study (66%) supported investigator-initiated Research Projects, these Projects accounted for only
39% of the total Costs. The combined Costs of Research Program Projects and Centers,
Cooperative Agreeménts, and programs for training and fellowships were greater. These other
forms of NTH Project funding do not support investigator-initiated research, but rather provide
the infrastructure, technological, human, and organizational capabilities necessary for this work.
The Costs that were identified as contributing directly to research related to drugs approved
2010-2019 or their biological targets likely also contributed to research related to many other

products as well as future innovations.

The importance of spillovers from a broad foundation of basic research was evident in the rapid
identification and Emergency Use Authorization of Remdesivir as a treatment for COVID-19

only four months after the virus was first discovered. Using the same methods employed in this
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study, we demonstrated that the NIH had invested $6.5 billion in research that could be related to
the biological target for Remdesivir (RNA dependent RNA polymerase) or the pharmaceutical
chemistry underlying its chemical structure (a nucleoside analog) even before the virus had been
discovered. Significantly, only 12% of the NIH Costs identified in that study were associated
with investigator-initiated Research Projects, while 34% was for Research Program Projecté and
Centers and 40% for Cooperative Agreements (Cleary et al., 2020}, Thus, the ability to quickly
identify a potential treatment for an unanticipated pathpgén represented a spillover of research on
other disease indications or drugs as well as the power-of a robust, public-sector funded

infrastructure for biopharmaceutical innovation.

The importance of spillovers is one reason that investments in basic science are unattractive to
pharmaceutical .companies. While there’is evidence that investment in basic research can provide
a positive return on investment (Toole, 2012), the benefits of this investment do not necessarily
accrue to the firm that funded the basic work. Similarly, spillovers complicate effective
accounting for the public sector contribution to the value created by novel pharmaceutical

products.

This analysis highlights the inadequacy of the Bayh-Dole formula for recognizing the public-
sector contribution in the earliest stages of drug discovery and development and a return on its
early-stage investments in biopharmaceutical innovation. This work demonstrates that, despite
the fact that we identified NTH fundéd research directly or ind}rectly related to every one of the
new drugs approved 2010-2019, only 8.6% of these drugs had patents listed in Orange Book that
were explicitly based on this research funding. While many other patents may contribute to the

discovery, development, or production of these products, those listed in Orange Book have the .

58



121

most tangible impact on the financial returns of the pharmaceutical manufacturer. By

conventional measures of financial accounting, these are therefore the most “valuable.”

It is harder to recognize the value of non-patented intellectual contributions, such as know-how,
or trade secrets, and knowledge placed in the public domain through academic publications.
Even if such intellectual property were acquired by a pharmaceutical company, such as by
funding academic research or acquisition of an early-stage biotechnology company, it would be
treated as an intangible or impaired asset, and recognized as an expense that reduces earnings
rather than a valued asset. While this distinction may be semantic in the context of this analysis,
such categorizations are completely contrary to the essential role that such intellectual

contributions play in enabling drug discovery and development.

Moreover, the Bayh-Dole Act hgs only limited applicability to advances in biomedical research
that do not generate patents. The Bayh-Dole process is initiated by disclosure of a “subject
invention”!® by the recipient of a government grant. This disclosure triggers various reporting
requirements to the government, steps towards the patentihg and licensing of the invention to
industry for development, and certain government .rights including the right to practice the

invention and “march-in rights” under specified circumstances (Thomas, 2016).

The large majority of the NIH funding identified in this study, however, resulted in publications
that were categorized as “basic research.” Basic research is not expected to generate results
related to the “utility” and “enablement” of any specific products. As much of this research does

not generate patentable subject matter, would not trigger a subject invention disclosure, and the

19 “Subject invention” is defined in paragraph 401.2(d) of the Bayh-Dole Act: “The term subject invention means
any invention of a contractor conceived or first actually reduced to practice in the performance of work under a

funding agreement;” hitps://grants nih gov/grante/bayh-dole him#se37.1.401 18
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Bayh-Dole process designed to ensure the creation of public value in the form of both new
products and payment to the public sector would not apply. Without addressing the strengths and
limitations of Bayh-Dole (Bremer, Allen, & Latker, ?009), no other mechanism currently exists
to govern the translation of scientific discoveries for public value in the form of new products,
better health,jéb creation, or economic growth or provide for government oversight or rights

related to this process.

Finally, it should be noted the process of biopharmaceutical‘innovation is increasingly moving
away from the linear model on which Bayh-Dole is based. No mechanisms currently exist for
recoénizing the value created by public sector investment in translational science (Collins, 2011;
Varmus, 2006; Woodcock et al., 2014), the “entrepreneurial university” (Etzkowitz, 2016, 2017),
or the triple helix of govemment—academic-ihdustry collaborations (Leydesdorff & Etzkévritz,

1998).

Lazonick and Mazzucato (2013) have examined what they term the “Risk/Reward Nexus” of
innovation and the mechanisms that lead to asymmetrical sharing of risk and reward between the
public and private sector. They illustrate this asymmetry with the observation that the
“blockbuster biotech drugs that generated huge returns for both big pharma and biopharma
companies reflect control over patent vights to the ‘low-hanging fruit’ that became available to
these companies in the 1980s as a result of decades of NIH funding.” Our work highlights both
the seale of the “risk” being taken by the public sector as an early investor (Mazzucato, 2011,
2017) in pharmaceutical innovation and the complexity inherent in ensuring that'this investmeﬁt
is properly rewarded. It also demonstrates the need for innovative policies that ensure the public
sector invesfmeﬁts in science are efficiently ﬁ'anslated into public value, not only in the form of

new products, job creation, and economic growth, but most importantly public health,
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Mazzucato has written that “a better understanding of the role that the state has and can play in
the wealth-creation process is the starting point for policy solutions that can increase the rate of
wealth creation” (Mazzucato, 2017). We hope that the data in this Working Paper will lead to
new insights into evidence-based policy solutions thai fully realize the value of public sector
investments in pharmaceutical innovation that ensure that they lead to meaningful improvements

in health.
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Appendix
Technology Innovation Maturation Evaluation (TIME) model

The bibliographic Technology Innovation Maturation Evaluation (TIME) model fits the
cumulative number of publications from a technologies Boolean PubMed search results to an

exponentiated logistic function as described previously (McNamee, Walsh, & Ledley, 2017).

The exponentiated logistic function equation has the form:
1
v = Gerew)

Where N is the number of publications, L is the predicted upper limit of publications, r is the
growth rate, t is time (year), and t; is the midpoint of the exponential growth phase. This
asymmetric sigmoidal function exhibits the common Jogistic sigmoidal function over log scales.
The parameters were fit to time series publicatién data using a non-linear least squares
implementation of the Levenberg-Marquart algorithm (LMFIT, version 1.0.1). This results ina
technology having a symmetric growth phase that is exponential on average. The initiation (Ti)
and established (Te) points, representing the beginning and end of this exponential growth of an

individual target/technology, or log N”(8)max, min, can be analytically determined by:

. L acosh (2)
Established, Initiation = t, + —

62



125

References

Abbott, T. A., & Vernon, J. A, (2007). The cost of US pharmaceutical price regulation: a financial
simulation model of R&D decisions. Managerial and Decision Economics, 28(4-5), 293-306.

Aitken, M., Kleinrock, M. (2019). The Global Use' of Medicine in 2019 and Outlook to 2023. Retrieved
from https://www.iqvia.com/insights/the-igvia-institute/reports/the-global-use-of-medicine-in-
2019-and-outlook-10-2023, [Accessed July 2020]. '

Archibugi, D., & Filippet\(:i, A. (2018). The retreat of public research and its adverse consequences on
_ innovation. Technological Forecasting and Social Change, 127, 97-111.

Austin, C. P. (2018). Translating translation. Nature Reviews Drug Discovery, 1 7(7), 455-456.

Azoulay, P., Fuchs, E., Goldstein, A. P., & Kearney, M. (2019). Funding breakthrough research: promises
and challenges ofithe “ARPA Model”. Innovation Policy and the Economy, 19(1), 69-96.

Balconi, M., Brusoni, S., & Orsenigo, L. (2010). In defence of the linear model: An essay. Research
Policy, 39(1), 1-13.

Beaver, J. A., Howie, L. J.,, Pelosof, L., Kim, T., Liu, J., Goldberg, K. B., ... Kluetz, P. G. (2018). A 25-
Year Experience of US Food and Drug Administration Accelerated Approval of Malignant
Hematology and Oncology Drugs and Biologics: A Review. J4M4 Oncology, 4(6), 849-856.
doi:10.1001/jamaoncol.2017.5618.

Beierlein, J. M., McNamee, L. M., & Ledley, F. D. (2017). As technologies for nucleotide therapeutics
mature, products emerge. Molecular Therapy-Nucleic Acids, 9, 379-386.

Beierlein, J. M., McNamee, L. M., Walsh, M. ., Kaitin, K. 1, DiMasi, J. A., & Ledley, F. D. (2017).
Landscape of innovation for cardiovascular pharmaceuticals: From basic science to new
molecular entities. Clinical Therapeutics, 39(7), 1409-1425.

Beierlein, J. M., McNamee, L. M., Walsh, M. I, & Ledley, F. D. (2015). Patterns of innovation in
Alzheimer’s disease drug development: a strategic assessment based on technological maturity.
Clinical Therapeutics, 37(8), 1643-1651.

Block, F. L., & Keller, M. R. (2015). State of innovation: the US government's role in technology
development: Routledge. '

Boat, T. F., & Field, M. J. (2011). Rag*é diseases and orphan products: Accelerating research and
development: National Academies Press.

Boyack, K. W., & Jordan, P. (2011). Metrics associated with NIH funding: a high-level view. Journal of
the American Medical Informatics Association, 18(4), 423-431.

Bremer, H., Allen, J., & Latker, N. J. (2009). The US Bayh-Dole Act and revisionism redux. Industry
and Higher Education, 23(5), 351--366.

63



126

Bush, V. (1945). The Endless Frontier, Report to the President on a Program for Postwar Scientific
" Research. Retrieved from hitps:/wwr, nsf gov/od/lga/nsfSO/vbushl 945.htm. [Accessed July
20207,

Butcher, E. C., Berg, E. L., & Kunkel, E. J. (2004). Systems biology in drug discovery. Nature
Biotechnology, 22(10), 1253~1259.

CFR. (2010). Code of Federal Regulations, Title 37 Part 401 Rights to inventions made by nonprofit
organizations and small business firms under government grants, contracts, and cooerative
agreements, Code of Federal Regulations. Retrieved from
hitpsi/iwww.govinfo.govicontent/pke/CFR-2010-title3 7-vol /pdf/CFR-2010-title37-vol 1~
partd01.pdf. [Accessed July 2020].

Chakravarthy, R., Cotter, K., DiMasi, 1., Milne, C.-P., & Wendel, N. (2016). Public-and private-sector
contributions to the research and development of the most transformational drugs in the past 25
years: from theory to therapy. Therapeutic Innovation & Regulatory Science, 50(6), 759~768.

Chambers, 1. D,, Thorat, T., Wilkinson, C. L., & Neumann, P. J. (2017). Drugs cleared through the
FDA’s expedited review offer greater gains than drugs approved by conventional process. Health
Affairs, 36(8), 1408-1415.

Christensen, C. M. (1992). Exploring the limits of the technology S-curve. Part I: component
technologies. Production and Operations Management, 1(4), 334-357.

Christensen, C. M. (1997). The Innovator's Dilemma: When New Technoiogzes Cause Great Firms to
Fail, . Boston, MA: Harvard Busmess School Press.

Clausing, D., & Holmes, M. (2010). Technelogy readiness. Research-Technology Management, 53(4),
52~59.

Cleary, E. G., Beierlein, J. M., Khanuja, N. S., McNamee, L. M., & Ledley, F. D. (2018). Contribution of
NIH funding to new drug approvals 2010-2016. Proceedings of the National Academy of
Sciences, 115(10), 2329-2334.

Cleary, E. G., Jackson, M. J., Folchman-Wagner, Z., & Ledley, F. D. (2020). Foundational research and
NIH funding enabling Emergency Use Authorization of remdesivir for COVID-19. medRxiv.

Cleary, E. G., & Ledley, F. D. (2020). NIH funding for research underlying new cancer therapies. The
Lancet. Oncology, 21(6), 755~757.

Cockburn, 1., & Henderson, R. (1996). Public~private interaction in pharmaceutical research. Proceedings
. of the National Academy of Sciences, 93(23), 12725-12730.

Cockburn, I. M., & Henderson, R. M. (2000). Publicly funded science and the productivity of the
pharmaceutical industry. Innovation Policy and the Economy, 1, 1--34.

Collins, F. 8. (2011). Reengineering translational science: the time is right. Science Transiational

Medicine, 3(90), 90cm17. https://stm.sciencemag.org/content/3/90/90cm17.

Collihs, F. S., Anderson, J. M., Austin, C. P., Battey, J. F., Birnbaum, L. S., Briggs, 1. P., . . . Fauci, A. 8.
(2016). Basic science: bedrock of progress. Science, 351(6280), 1405-1405.

64



127

Comroe, J. H., & Dripps, R. D. (1978). Scientific basis for the support of biomedical science. Biomedical
Scientists and Public Policy (pp. 15-33): Springer.

Darrow, J. 1., Avorn, ., & Kesselheim, A. S. (2014). New FDA breakthrough-drug category—
implications for patients: Mass Medical Soc. Retrieved from

hitps://www.nejm.org/doi/full/10.1056/NEIMhle1311493. [Accessed July 2020].

Darrow, 1. J., Avorn, I., & Kesselheim, A. S. (2020). FDA approval and regulation of pharmaceuticals,
1983-2018. JAMA4, 323(2), 164-176. '

Deb, C., & Curfman, G. (2020). Relentless prescription drug price increases. JAMA, 323(9), 826-828.

DeVito, N. J., Bacon, S., & Goldacre, B. (2020). Compliance with legal requirement to report clinical trial
results on Clinical Trials. gov: a cohort study. The Lancet, 395(10221), 361-369.

DiMasi, J. A., Grabowski, H. G., & Hansen, R. W. (2016). Innovation in the pharmaceutical industry:
new estimates of R&D costs. Journal of Health Economics, 47, 20-33.

DiMasi, 1. A., Hansen, R. W., & Grabowski, H. G. (2003). The price of innovation: new estimates of drug
development costs. Journal of Health Economics, 22(2), 151-185.

Eder, J., Sedrani, R., & Wiesmann, C. (2014). The discovery of first-in-class drugs: 'origins and evolution.
Nature Reviews Drug Discovery, 13(8), 577-587.

Edgerton, D. (2004) ‘The linear mode!l” did not exist: Reflections on the history and historiography of
science and research in industry in the twentieth century. Retrieved from
httns://www.researchgate.net/publication/313772710_"The Linear_ Model’ Did Not Exist Refle

ctions_on_the History_and_Historiography_of Science_and Research_in_Industry_in_the Twe
ntieth_Century. [Accessed July 2020].  ~

Etzkowitz, H. (2016). The entrepreneurial university: vision and metrics. Industry and Higher Education,
30(2), 83-97.

Etzkowitz, H. (2017). Innovation lodestar: The entrepreneurial university in a stellar knowledge
firmament. Technological Forecasting and Social Change, 123, 122-129.

FCST. (1968). Effects of Government Policy on Commercial Utilization and Business Competition,
Government patent policy study, final report. Federal Council for Science and Technology, 4.

Foster, R. N. (1982). Effective R&D operations in the ‘80s: Boosting the payoff from R&D. Research
Management, 25(1), 22-27.

GAO. (1999). BEST PRACTICES: Better Monagement of Technology Development Can fmprove Weapon
System Outcomes. Retrieved from https://www.gao.gov/archive/1999/ns991620.pdf. [Accessed
July 2020].

Giaceotto, C., Santerre, R E., & Vernon, J. A. (2005). Drug prices and research and development

investment behavior in the pharmaceutical industry. The Journal of Law and Economics, 48(1),
195-214.,

65



128

Gillum, L. A., Gouveia, C., Dorsey, E. R., Pletcher, M., Mathers, C. D., McCulloch, C. E., & Johnston, S.
C. (2011). NIH disease funding levels and burden of disease. PLoS ONE, 6(2), e16837.

Godin, B. (2006). The linear model of innovation the historical construction of an analytical framework.
Seience, Technology & Human Values, 31(6), 639-667.

Godin, B., & Lane, J. P. (2013). Pushes and pulls: Hi (S) tory of the demand pull model of innovation.
Science, Technology, & Human Values, 38(5), 621-654.

Golec, 1., Hegde, S., & Vernon, J. A. (2010). Pharmaceutical R&D spending and threats of price
regulation. Jowrnal of Financial and Quantitative Analysis, 45(1), 239-264.

Grabowski, H. G., & Wang, Y. R. (2006). The quantity and quality of worldwide new drug introductions,
1982-2003. Health Affairs, 25(2), 452-460.

Gross, C. P., Anderson, G. F., & Powe, N. R. (1999). The relation between funding by the National
Institutes of Health and the burden of disease. New England Journal of Medicine, 340(24), 1881~
1887.

Gyawali, B.,‘Hey, S. P., & Kesselheim, A. 8. (2019). Assessment of the clinical benefit of cancer drugs
receiving accelerated approval. JAMA Internal Medicine, 179(7), 906-913.

Haber, D. A., Gray, N. 8., & Baselga, J. (2011). The evolving war on cancer. Cell, 145(1), 19-24.

Hafner, K., & Lyon, M. (1998). Where wizards stay up late: The origins of the Internet: Simon and
Schuster.

Hernandez, L., San-Juan-Rodriguez, A., Good, C. B., & Gellad, W. F. (2020). Changes in list prices, net
prices, and discounts for branded drugs in the US, 2007-2018. JAM4, 323(9), 854-862.

Hopkins, M., & Lazonick, W. (2014). Who invests in the high-tech knowledge base? Institute for New

Economic Thinking Working Paper Series(14). Retrieved from
https://www.ineteconomics.org/research/research-papers/who-invests-in-the-hi
knowledge-base. [Accessed July 2020].

h-tech-

Hourihan, M. (2018). Does the long-term fiscal picture mean trouble for science and innovation? New
projections raise the prospects of stagnant funding for R&D. Refrieved from

hitps://www.aaas.org/news/does-long-term-fiscal-picture-mean-trouble-science-and-innovation.
[Accessed July 2020].

Hwang, T. I, Darrow, J. I., & Kesselheim, A. S. (2017). The FDA’s expedited programs and clinical
development times for novel therapeutics, 2012-2016. J4M4, 318(21), 2137-2138.

Kaitin, K. L, Bryant, N. R., & Lasagna, L. (1993). The role of the research-based pharmaceutical industry
in medical progress in the United States. The Journal of Clinical Pharmacology, 33(5), 412-417.

Kesselheim, A. S., Avém, 1., & Sarpatwari, A. (2016). The high cost of prescription drugs in the United
States: Origins and prospects for reform. JdM4, 316(8), 858-871.

Kesselheim, A. 8., Wang, B., Franklin, J. M., & Darrow, J. J. (2015). Trends in utilization of FDA (
expedited drug development and approval programs, 1987-2014: cohort study. BMJ, 351, h4633.

66



129

Kinch, M. 8., Haynesworth, A., Kinch, S. L., & Hoyer, D. (2014). An ovérview of FDA-approved new
molecular entities: 1827-2013. Drug Dlscovery Today, 19(8), 1033-1039.

Lanthier, M., Miller, K. L., Nardinelli, C., & Woodcock, J. (2013). An improved approach to measuring
drug innovation finds steady rates of first-in-class pharmaceuticals, 1987-2011. Health Affairs,
32(8), 1433-1439.

Lauer, M. (2016). NIH's commitment to basic science. Retrieved from
https://nexus.od.nih.gov/all/2016/03/25/Mmihs-commitment-to-basic-sciences. [Accessed July
2020]

Lazomck, W. (2017). Innovative enterprise and sustainable prosperity. Retrlcved from
hitps://www.ineteconomics.org/uploads/papers/Lazonick-Innovative-Enterprise-and-Sustainable-

Prosperity-INET-20171010.pdf. [Accessed July 2020].

Lazofxick,~ W., Hopkins, M., Jacobson, K., Saking, M. E., & Tulum, 0. (2017). US pharma’s financialized
business model. Institute for New Economic Thinking Working Paper Series(60). Retrieved from

httpsy//www.ineteconomics.org/uploads/papers/ WP_60-Lazonick-et-al-US-Pharma-Business-
Model.pdf. [Accessed July 2020].

Lazonick, W., & Mazzucato, M. (2013). The risk-reward nexus in the innovation-inequality relationship:
who takes the risks? Who gets the rewards? Industrial and Corporate Change, 22(4), 1093-1128,

Lazonick, W., Mazzucato, M., & Tulum, O. (2013). Apple’s changing business model: What should the
world's richest company do with all those profits? Paper presented at the Accounting Forum.
Retrieved from hitps://doi.org/10.1016/.accfor.2013.07.002. {Accessed July 2020].

Lazonick, W., & Tulum, O. (2011). US biopharmaceutical finance and the sustamabxhty of the blotech
business model. Research Policy, 40(9), 1170-1187.

Ledley, F., McNamee, L., Uzdil, V., & Morgan, 1. (3014). Why commercialization of gene therapy
* stalled; examining the life cycles of gene therapy technologies. Gene therapy, 21(2), 188-194.

Ledley, F. D, McCoy, S. S., Vaughan, G., & Cleary, E. G. (2026). Profitability of large pharmaceuﬁcal
companies compared with other large public companies. J4M4, 323(9), 834-843.

Leydesdorff, L. (2000). The triple helix: an evolutionary model of innovations. Research Policy, 29(2),
243-255.

Leydesdorff, L., & Etzkowitz, H. (1998). The triple helix as a model for innovation studies. Science and
Public Policy, 25(3), 195-203.

Li, D, Azoulay, P., & Sampat, B. N, (2017). The applied value of public investments in biomedical
research. Science, 356(6333), 78-81.

Lichtenberg, F. R. (2005). The impact of new drug launches on longevity: Evidence from longitudinal,

disease-level data from 52 countries, 1982-2001. International Journal of Health Care Finance
and Economics, 5(1), 47-73.

67



130

Lichtenberg, F. R. (2012). The effect of pharmaceutical innovation on the functional limitations of elderly
Americans: Evidence from the 2004 National Nursing Home Survey: Emerald Group Publishing

Limited. Retrieved from https://www.nber.org/papers/w17750.pdf. [Accessed July 2020].

Lichtenberg, F. R. (2014a), Pharmaceutical innovation and longevity growth in 30 developing and high-
income countries, 2000-2009. Health Policy and Technology, 3(1), 36-58.

Lichtenberg, F. R. (2014b). The impact of pharmaceuticai innovation on disability days and the use of
medical services in the United States, 1997-2010. Journal of Human Capital, 8(4), 432-480.

Loise, V., & Stevens, A. J. (2010). The Bayh-Dole Act turns 30. Science Translational Medicine, 2(52),
52cm27-52cm27. '

Long, G. (2019), Federal government-interest patent disclosures for recent top-selling-drugs. Journal of
Medical Economics, 22(12), 1261-1267.

Martin, L., Hutchens, M., & Hawkins, C. (2017). Clinical trial cyclek times continue to increase despite
industry efforts: Nature Publishing Group. Retrieved from
https://www.nature.com/articles/nrd.2017.21. [Accessed July 2020].

Mazzucato, M. (2011). The entrepreneurial state.‘ Soundings, 49(49), 131-142.

Mazzucato, M. (2016). An entrepreneurial society needs an entrepreneurial state. Harvard Business

Review. Retrieved from hitps:/hbr.org/2016/10/an-entrepreneurial-society-needs-an-
entrepreneurial-state. [Accessed July 2020].

Mazzucato, M. (2017). Wealth creation and the entrepreneurial state: Building symbiotic public-private
partnerships. Institute for New Economic Thinking.

Mazzucato, M., & Semxemuk, G. (2017). Public financing of innovation: New questions. Oxford Review
of Economic Policy, 33(1), 24-48.

McNamee, L. M., & Ledley, F, D. (2012). Patterns of technological innovation in biotech. Nature
Biptechnology, 30(10), 937-943. -

McNamee, L. M., & Ledley, F. D. (2017). Modeling timelines for translational science in cancer; the
impact of technological maturation. PLoS ONE, 12(3), 60174538,

McNamee, L. M., Walsh, M. J., & Ledley, F. D. (2017). Timelines of translational science: from
technology initiation to FDA approval, PLoS ONE, 12(5), 0177371,

Mervis, J. (2020a). Trump's new budget cuts all but a favored few science programs: American
Assoctatlon for the Advancement of Science. Retrieved from -

gmgram [Accessed July 2020].

Mervis, J. (2020b). Congress again rejects Trump cuts, smiles on science agencies. American Association
for the*Advancement of Science. Retrieved from .

htips://science.sciencemag.orgfcontent/367/6473/13 long. [Accessed July 2020].

68



131

Miller, K. L., & Lanthier, M. (2015). Regulatory watceh: Innovation in biologic new molecular entities:
1986—2014 Nature Publishing Group Retrieved from https://www.nature.com/articles/nrd45335.
[Accessed July 2020}

Moffat, J. G., Vincent, F., Lee, J. A, Eder, J., & Prunotto, M. (2017). Opportunities and challenges in
phenotypic drug discovery: An industry perspective. Nature Reviews Drug Discovery, 16(8),
531-543.

Montatban, M., & Saking, M. E. (2011). How financialization shapes productive models in
pharmaceutical industry: The domination and contradictions of the blockbuster productive model.
Université de Bordeaux GREThA UMR CNRS, 5113, 35p.

Montalban, M., & Saking, M. E. (2013). Financialization and productive models in the pharmaceutlcal
mdustty Industrial and Corporate Change, 22(4), 981-1030.

Moses, H., Matheson, D. H., Cairns-Smith, 8., George, B. P., Palisch, C., & Dorsey, E. R. (2015). The
anatomy of medical research: US and international comparisons. J4MA4, 313(2), 174-189.

Mdstaghifn, S.R., Gagne, J. J., & Kessetheim, A. S. (2017). Safety related label changes for new drugs
after approval in the US through expedited regulatory pathways: Retrospective cohort study.
BMJ, 358, j3837.

Mowery, D. C., & Sampat, B. N. (2004). The Bayh-Dole Act of 1980 and university—industry technology
transfer: A model for other OECD governments? The Journal of Technology Transfer, 30(1),
115-127.

Mullane, K., & Williams, M. (2015). Unknown unknowns in biomedical research: does an inability to
deal with ambiguity contribute to issues of irreproducibilityBiochemical Pharmacology, 97(2),
133-136. - .

Naci, H., Smalley, K. R., & Kesselheim, A. S. (2017). Characteristics of preapproval and postapproval
studies for drugs granted accelerated approval by the US Food and Drug Administration. J4A4,
318(T), 626-636.

Nahler, G. (2009). Anatomical therapeutic chemical classification system (ATC). Dictionary of
Pharmaceutical Medicine: Springer.

Nathan, D. G., & Nathan, D. M. (2016). Eulogy for the clinical research center. The Journal of Clinical
Investigation, 126(7), 2388-2391.

Nathan, D. G., & Wilson, J. D, (2003). Clinical research and the NIH-A report card. New England
Journal of Medicine, 349(19), 1860—1860.

NAS. (2018). Making medicines affordable: A national imperative: National Academies Press.

Nayak, R. K., Avorn, 1., & Kesselheim, A. S. (2019). Public sector financial support for late stage
discovery of new drugs in the United States: cohort study. BM.J, 367; 15766.

Neumann, P. I, Sandberg, E.A., Bell, CM,, Stone, P.W., Chapman, R.H. (2000). Are pharmaceuticals
cost-effective? A review of the evidence. Health Aﬁazrs, 19(2), 92-109.

69



132

NIH. (2007). National Institutes of Health. Definitions under Subsection 1 (Research Objectives), Section
1 (Funding Opportunity Description), Part IT (Full Text of Announcement), of RFA-RM-07-007:
Institutional Clinical and Translational Science Award (U54) Mar2007. Retrieved from

https://grants.nih.gov/grants/guide/rfa-files/fa-rm-07-007. himl. [Accessed July 2020].

NRC. (2009). Venture funding and the NIH SBIR program: National Academies Press.
NRC. (2011). Managing University intellectual property in the public interest: National Academies Press.

NSF. (2018). Definitions of Research and Development: An Annotated Compilation of Official Sources.
Retrieved from hitps://www.nsf.gov/statistics/randdef/rd-definitions.pdf. [Accessed July 2020].

Padula, W. V. (2019). State and federal policy solutions to rising prescriptions drug prices in the US. J.
Health Care L. & Poly, 22,15.

Pammolli, F., Magazzini, L., & Riccaboni, M. (2011). The productivity crisis in pharmaceutical R&D.
Nat. Rev. Drug Discov., 10(6), 428—438. doi:10.1038/nrd3405 -

Patridge, E. V., Gareiss, P. C., Kinch, M. 8., & Hoyer, D. W. (2015). An analysis of original research
contributions toward FDA-approved drugs. Drug Discovery Today, 20(10), 1182~1187.

Reichert, J. M., & Milne, C.-P. (2002). Public and private sector contributions to the discovery and
development of “impact” drugs. American Journal of Therapeutics, 9(6), 543-555.

Sachs, R. (2019). Prescription Drug Legislétion In Congress: An Update. Retrieved from
https://www.healthaffairs.org/do/10,1377/hblog20191211.802562/full/. [Accessed July 2020].

Sampat, B. N. (2006). Patenting and US academic research in the 20th century: The world before and
after Bayh-Dole. Research Policy, 35(6), T72~189.

Sampat, B. N. (2009). Academic patents and access to medicines in developing countries. dmerican
“Journal of Public Health, 99(1), 9-17.

Sampat, B. N. (2012). Mission-oriented biomedical research at the NIH. Research Policy, 41(10), 1729~
1741,

Sampat, B. N., & Lichtenberg, F. R. (2011). What are the respective roles of the public and private sectors
in pharmaceutical innovation? Health Affairs, 30(2), 332-339.

Scannell, J. W., Blanckley, A., Boldon, H., & Warrington, B..(2012). Diagnosing the decline in
pharmaceutical R&D efficiency. Nature Reviews Drug Discovery, 11(3), 191-200.

Schumock, G. T., Stubbings, J., Hoffman, J. M., Wiest, M. D., Suda, K. J., Rim, M. H,, . .. Clark, J. 8.
(2019). National trends in prescription drug expenditures and projections for 2019. American
Jowrnal of Health-System Pharmacy, 76(15), 1105-1121.

Sekar, K. (2020). National Institutes of Health (NIH) Funding: FY1995-FY2021. Retrieved from
Congressional Research Service: https:/fas.org/sgp/crs/imisc/R43341.pdf,

Steedman, M., Taylor, K. (2020). Ten years on; Measuring the return from pharmaceuiical innovation
2019. Retrieved from hitpsi//www2.deloitte.com/content/dam/Deloitte/uk/Documents/life-

70



2019.pdf. [Accessed July 2020].

Stevens, A. J. (2004). The enactment of Bayh-Dole. The Journal of Technology Transfer, 29(1), 93-99.

Stevens, A. 1., Jensen, J. J., Wyller, K., Kilgore, P. C., Chatterjee, S., & Rohrbaugh, M. L. (2011). The
role of public-sector research in the discovery of drugs and vaccines. New England Jowrnal of
Medicine, 364(6), 535-541.

Stokes, D. E. (2011). Pasteur's guadrant: Basic science and technological innovation.: Brookings
Institution Press.

Thomas, I. R. (2016). March-In Rights Under the Bayh-Dole Act. Retrieved from
https:/Has.org/sep/ersimisc/R44597.pdf. [Accessed July 20201,

Toole, A. A. (2012). The impact of public basic research on industrial innovation: Evidence from the
pharmaceutical industry. Research Policy, 41(1), 1-12.

Tralau-Stewart, C. J., Wyatt, C. A., Kleyn, D. E.,, & Ayad, A. (2009). Drug discovery: new models for
industry-academic partnerships. Drug Discov. Today, 14(1-2), 95-101.
doi:10.1016/j.drudis.2008.10.003.

Treasure, C. (2016). Do March-in Rights Ensure Low-Cost Access to Medical Products Arising From
Federally-Funded Research? 4 Qualitative Study. Retrieved from
https://dash.harvard edu/bitstream/handle/1/27007723/TREASURE-
DOCTOROFMEDICINETHESIS-2016.pdf?sequence=3. [Accessed July 2020].

Tulum 0., & Lazonick, W. (2018). Financialized corporations in a national innovation system: The US
pharmaceutical industry. Jnternational Journal of Political Economy, 47(3-4), 281-316.

Vadola, L. A., Pond, M. A., Winter-Vann, A., & Whitsell, R. (2017). Faster approvals?: Trends in the use
of FDA’s expedited approval programs for oncology medications. American Society of Clinical
Oncology. Retrieved from hitps:/ascopubs.org/doi/abs/10.1200/JCQ.2017.35.15_suppl.e18270.
[Accessed July 2020].

Varmus, H. (2006). The new era in cancer research. Science, 312(5777), 1162-1165.

Vernon, J. A. (2005). Examining the link between price regulation and pharmaceutical R&D investment.
Health Economics, 14(1), 1-16.

Wang, L., Plump, A., & Ringel, M. (2015). Racing to define pharmaceutical R&D external innovation
models. Drug Discovery Today, 20(3), 361-370.

WHO. (2006). Constitution of the World Health Organization. 1946 (as amended 1977, 1984, 1994,
2005). Retrieved from hitps://www.who.int/governance/eb/who_constitution en.pdf. [Accessed
July 20201,

Woloshin, S., Schwartz, L. M., White, B., & Moore, T. J. (2017). The fate of FDA postapproval studies.
New England Jowrnal of Medicine, 377(12), 1114~1117.

71



134

Wong, C. H., Siah, K. W., & Lo, A. W. (2019). Estimation of clinical trial success rates and related
parameters. Biostatistics, 20(2), 273-286.

Woodcock, J., Brumfield, M., Gill, D., & Zerhouni, E. (2014). The driving role of consortia on the critical
path to innovative therapies: Launched a decade ago, the US Food and Drug Administration's
Critical Path Initiative has helped catalyse the formation of many consortia focused on drug
development challenges. Nature Reviews Drug Discovery, 13(11), 781-782.

Wouters, O. L., McKee, M., & Luyten, J. (2020). Estimated research and development investment needed
to bring a new medicine to market, 2009-2018. J4M4, 323(9), 844-853. :

Zerhouni, E. (2007). Translational research: moving discovery to practice. Clinical Pharmacology &
Therapeutics, 81(1), 126-128.

Zycher, B., DiMasi, J. A., & Milne, C.~P. (2010). Private sector contributions to pharmaceutical science:
thirty-five summary case histories. dmerican Journal of Therapeutics, 17(1), 101-120.

72



135

Mr. PocAN. And then, finally, very quickly, Dr. Collins. If you
had 10, 20, 70 billion dollars more, literally, what would that mean
as far as research, and what new areas would we be going to, in
a very quick amount of time?

Dr. CoLLINS. What a lovely question. You know, a lot of it would
be basically that we could provide for this amazing research work-
force that is out there the opportunity to pursue all kinds of ideas
that we currently can’t quite get to. We are still only funding about
one grant application out of five, and I know we are leaving really
good science on the table when that happens. To be healthy, really,
to take advantage of all that creativity, it ought to be at least one
out of three.

So that would be a big part of what I would do, and I would par-
ticularly focus on those early stage investigators. They are our fu-
ture. They are the ones that are most vulnerable when things seem
a little tight, and we would want to be sure that they felt this expe-
rience to be something that was going to be sustainable and, par-
ticularly, if they come from diverse backgrounds where we have
this need, as we have been talking about in this whole hearing, to
enhance the ability of all those different voices to come and join us,
to make their careers out of biomedical research and for us to sus-
tain them. That is what I would want to do is just make sure the
whole landscape is advantaged by this kind of opportunity.

Mr. PocaN. Thank you very much. And working towards that
with DOD, but we will get back to you on it. And I yield back,
Madam Chair.

The CHAIR. Thank you.

Congresswoman Cline.

Mr. CLINE. Thank you, Madam Chair.

Let me start with a question for Director Collins. There was an
NIH OIG report from January of last year that found that NIH re-
solved 262 of the 487 audit recommendations that were out-
standing during fiscal year 2015 and 2016. However, it did not re-
solve about 63 percent or 166 out of the 262 recommendations
within the 6-month resolution period required. In addition, as of
September 30 of 2016, NIH had not resolved 225 audit rec-
ommendations that were past due for resolutions. Are you familiar
with this report, Director Collins?

Dr. CoLLINS. This is a report about our IT systems and cyberse-
curity

Mr. CLINE. It is several different audit recommendations, but the
OIG report, yes.

Dr. COLLINS. So, yes, I am very familiar. And we have worked
hard working with IG to respond to those. And I think actually a
lot of work got done that doesn’t necessarily get reflected in that
report in that we inspired actions across the board. And the actual
numbers now of responses would be considerably better than what
you have seen there.

So, yes. I think all organizations are struggling a bit with this.
Many of us have had government agencies that have been around
a long time, and the new era of cyber security is challenging us,
and we are going to need more resources for that as well in order
to try to be sure we are doing everything we can to keep the bad
actors out of our systems.
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Mr. CLINE. Well, I was pleased to find that a March 2020 OIG
report found that NIH successfully checks all applications to iden-
tify instances of duplicate grant funding. As funding levels are in-
creased and new grants are established, the Federal Government
does continue to grow. This dramatic increase in Federal spending
is of great concern, and I am reminded of a quote by Milton Free-
dom, who said, nothing so permanent as a temporary government
program. Can you answer what safeguards you are putting in place
that work to eliminate duplicative funding for NTH?

Dr. CoLLINS. We have worked hard on that, Congressman, be-
cause we are in agreement. Every dollar that the taxpayer is pro-
viding, that you, the Congress, gives to us needs to be considered
as something that we hold a great deal of responsibility for. We are
able, through our now very much far advanced portfolio analysis
system, to see exactly what is in our portfolio, what we are fund-
ing. And we can compare what is in our grant portfolio with other
agencies, like the National Science Foundation, like ARC, like De-
partment of Defense, identifying if there are instances where some-
body is basically trying to double dip. And if we find those, obvi-
ously, we are going to take appropriate action. So I think I can re-
assure you that we are on top of that using a lot of the latest tools
for doing text mining to discover things like that.

Mr. CLINE. All right. Thank you, Madam Chair. I yield back.

The CHAIR. Thank you.

Congresswoman Frankel.

Ms. FRANKEL. Hello. Thank you again. I have a couple of ques-
tions.

First, I think this would go to Dr. Sharpless. Gynecological can-
cers are impacting millions of women each year, yet I am told that
we are experiencing declining NCI funding levels and that there is
a very huge disproportionate amount between what is funded for,
for example, prostate cancer versus ovarian, cervical, and uterine
cancer. It is almost like—I will just give one example. Not that I
want less for prostate cancer. That is not the point here. But $1.8
million per person, a year’s life lost for prostate; ovarian, $97,000.
So I guess really the question is, do we need more money for re-
search for women’s gynecological cancers?

Dr. SHARPLESS. Thank you for raising the issue, and this is
something we have looked at carefully. I share your concerns
about, you know, funding major diseases like endometrial cancer,
ovarian cancer, and cervical cancer. I think, you know, if you look
at our GYN portfolio, there are some really strong areas of progress
but also some areas where we need to see more attention. I would
say endometrial in particular is an area that we have spoken to the
community about and heard a lot about where I think we can do
more.

We have seen some really remarkable progress in these areas,
you know. Our networks enrolled something like 675 women on
GYN oncology trials. We have these specialized programs of re-
search excellence, these large grants. And I think we have seven
of those now dedicated to gynecological malignancies, including five
in ovarian cancer. So I think that, you know, we have to take the
opportunity to fund where the scientific availability is, but, you
know, it is certainly an area that we are watching closely.
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Ms. FRANKEL. I hate to interrupt, but do you need more funding
for that kind of research? That is the question.

Dr. SHARPLESS. Well, you know, I think as I answered earlier, we
have a lot of grants that we can’t get to, you know, and we cer-
tainly have a lot of great gynecological malignancy grants in that
pool of moneys that we are unable to get to. So, yes, I think more
funding for gynecological malignancy research would be very much
appreciated.

Ms. FRANKEL. Okay. So, if you could just follow up with, like, an
amount, that would be helpful.

Dr. SHARPLESS. Sure.

Ms. FRANKEL. I did have another question, Madam Chair, but I
guess I don’t really have time for it. There are only 32 seconds.
Okay. You are going to let me ask it. Well, here is the thing. No.
I guess you are not going to let me ask it.

The CHAIR. I am not going to let you ask it. I thought you were
waiting for an answer from Dr. Sharpless.

Ms. FRANKEL. Dr. Sharpless, do you want to answer that ques-
tion? How much more do you need?

Dr. SHARPLESS. Well, we will provide that to you, that number
to you? Let us give it thought.

Ms. FRANKEL. Okay. Thank you so much.

Now I yield back, Madam Chair.

The CHAIR. Thank you very much.

Congresswoman Watson Coleman.

Mrs. WATSON COLEMAN. Thank you, Madam Chair.

Tackling onto what Lois just said, I agree. I support additional
resources in this area, particularly concerned about issues of the
disparity in outcomes in health as it relates to some of these issues
like uterine cancer, like cervical cancer, and its disparate impact
on Black women; like sickle cell anemia, when are we going to be
able to really be able to tackle this disease; and also maternal and
infant mortality and morbidity. I just kind of want to lay them on
the table. I know they are of concern. Some of them have been
mentioned. I just need to know that they are a part of the prior-
ities, even with all the competing needs and requests, that these
issues of disparity in healthcare and in outcomes to minorities in
particular are your top—are one of your top priorities.

And, Dr. Collins, you can just answer for everybody.

Dr. CoLLINS. I can speak for everybody. Absolutely, yes, and you
will see when the President’s budget is fully fleshed out in a couple
of days that health disparity research is going to be one of the most
highly prominently featured areas that we want to do more.

Let me just quickly ask Dr. Bianchi to say something about ma-
ternal mortality because we haven’t talked about it at this hearing,
and we have this program she can tell you about called INCLUDE,
which I think is really important.

Dr. BiancHI. No. IMPROVE, not INCLUDE.

Dr. CoLLINS. Yeah. That is right. I got the wrong acronym.

Dr. BiaNcHI. Maternal Health and Pregnancy Outcomes Vision
for Everyone, and this was in response to the meeting we had
prepandemic with the Black Maternal Health Caucus, where we
were challenged to do something, and, indeed, we did. And last
time when I came to this committee in early March of 2020, we in-
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troduced it. But since then, we have funded over $7 million in
grants addressing disparities in maternal morbidity and mortality,
and we as an institute are very committed to this. We are the larg-
est funder in maternal health research.

And just as an example, in California, research that we funded
implemented a quality improvement to address obstetric hemor-
rhage, which was an area of major disparity between Black women
and White women. And by implementing 17 recommendations, the
rate of severe morbidity in Black women went down by 9 percent.
So it had

Mrs. WATSON COLEMAN. I know that there is a lot being done.
I want you to know I need to give New Jersey a shoutout. Our first
lady, Tammy Murphy, and our Governor, they have made this a
priority in New Jersey. And I am sure they are looking for the
funding, but they are also looking to be a model. Thank you so
much, and I yield back.

The CHAIR. With that, let me yield to the ranking member for
any closing remarks as he would like to make.

Mr. CoLE. I am sorry, Madam Chair. It took a minute to unmute.
You came to me faster than I anticipated. I am very happy to have
the opportunity.

First, I want to begin by thanking you for this hearing. It is won-
derful to hear how many members on both sides of the aisle say,
“This is my favorite hearing of the year.” And more profoundly, I
want to thank you for your partnership over 6 years in the major-
ity and the minority in working to increase the resources available
to the NTH.

And I think your questions and some of the responses we got,
certainly from Dr. Collins and others, showed what a difference
this subcommittee has made by prioritizing this particular invest-
ment for the American people. It has saved a lot of lives, you know,
in a variety of ways, but certainly in the pandemic that we have
been going through.

I am really proud of what this committee did, and I am very
proud of what the NIH, more profoundly, accomplished in this
year, not only for us but for all of humanity. Everybody in the
world benefited from this investment. So I am pleased and proud
about that.

I also want to do something that is probably a little unusual. I
want to associate myself with the remarks of Mr. Pocan. We don’t
agree on everything; we agree on this. If we could do additional re-
sources here, that would be wonderful. Although, again, I really
want to point out, I am very pleased with what the administration
has proposed as a top line. I have some questions about how we
should distribute those funds and whether ARPA-H should get,
you know, exactly the amount we are talking about or we should
put that to more traditional things and let this initiative grow, but
those are matters of discussion and debate. They are not matters
of disagreement. And so I certainly will be working hard with you
to see that we reach these top lines because I think they are really
important for the American people.

I will disagree with my friend from Wisconsin on one thing. It
shouldn’t come at the expense of defense. And I just say this as an
old historian. Look. The cost of great power rivalry in history is
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very high, and we should not underestimate the kind of world we
live in today with China and Russia. It is a dangerous world.

So we can debate, and we will in another forum, what is appro-
priate for defense. I don’t think that investment there, whether it
is as high as I would like or lower as others might prefer, should
interfere with this investment because I think this investment is
as important for the health and security of the American people as
any other that we make.

So I am going to be working with my friend, the Chairwoman,
to try and get the maximum number here and certainly working
with the administration where I have some disagreements, as I
have expressed in other areas, but we don’t disagree here. And I
am very pleased to see the President actually, you know, frankly
stepping up to Congress.

My friend, the Chair, and I have talked about this before. Con-
gress has been the leader in this area for, not a few years, but for
generations. It has been Congress that has made these invest-
ments. I always tell people I think it is because we are at townhall
meetings, and we interact more with people that tell us about their
challenges in their family with cancer, their challenges with Alz-
heimer’s or what they have seen a friend at church or at work or
at their civic clubs go through in terms of chronic illness. And I
think we feel that collectively, Republican and Democrat, very
deeply, and I think that is why this committee has done what it
is done over many, many years.

And, particularly, though, I am proud of my association with you,
Madam Chair, over what we have done in the last 6 years. So I
would just say, number one, thank you for the hearing. It is always
a great hearing. Much more importantly, thank you for your com-
mitment in this area. It is well known and widely appreciated on
both sides of the aisle.

And I want to thank Dr. Collins and his associates at the NIH.
We really appreciate the work that you and your colleagues do. We
really appreciate not just the immediate science but the thoughtful-
ness about what it takes to create an infrastructure of science, if
you will, where we are attracting young researchers, where we are,
you know, presenting people with the opportunities to good science.

I think about what our good friend, Dr. Sharpless, said about
cancer in particular. You know, it is a great thing to go from 8 to
11 percent, I guess, funding the proposals, but it is 11 percent.
None of us should be excited about that. I can assure you not every
one of the proposals we didn’t fund is good science, but a lot of
them are, and we lose over 600,000 people a year, 650,000, as I re-
call, to cancer. That is as much as COVID, you know. That is on
an annual basis, and that is with a 65-percent recovery, rate which
is something this committee in particular can be proud of when it
is done, but we need to do more.

So let me just end with this: What a great hearing. I want to
thank all the members, you know. Their participation was great on
both sides of the aisle. I want to thank you, Madam Chairwoman,
for holding it. I particularly want to thank Dr. Collins and his col-
leagues at the NIH. I think most Americans probably don’t realize
what an extraordinary thing we saw in the last year. The idea that
we could create in this country in less than a year multiple vac-
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cines for a pandemic is an extraordinary achievement. NIH wasn’t
the only player in that, but they were the quarterback in the big
game, and they were a major player all the way through. I particu-
larly appreciate Dr. Collins pointing out how the previous invest-
ments of this committee over multiple years and multiple iterations
of who was in control have really made a difference for the Amer-
ican people. This is something, and we have talked about this
many times, Madam Chair, where we need sustained, annual,
above-inflation increases. We have achieved that all 6 years you
and I have worked together. It is very much my hope we will
achieve that again as we go forward. I think it is really in the in-
terest of the American people, and, frankly, in this case, in the in-
terest of all humanity because the engine of the NIH does a lot
more than just help us here in this country. I think the best thing
we can do, you know, diplomatically in terms of our geopolitical sit-
uation is just help people around the world. It is a wise investment,
whether it is in foreign assistance, whether it is the science that
is made available here. I do associate myself with my friends who
are worrying about the decision to, you know, willy-nilly give away
intellectual property. I personally think that is a mistake, but I
think the instinct behind helping people beyond our own borders is
something that we should be proud of and something an asset for
our country.

So, with that, Madam Chair, again, thank you for a great hear-
ing. I am sorry I won’t be with you tomorrow, believe me, in mul-
tiple ways, but I appreciate very much again this hearing. Not only
this hearing, the sequence of hearings you have put together. They
have been spectacular for this committee. And, with that, I yield
back to my friend.

The CHAIR. Thank you very, very, very much, and I will miss you
tomorrow. I will miss you. And I thank you. I think you have, you
know, laid out both how we sustain what is happening, how we
really, in effect, utilize this opportunity to build that architecture
for the future, you know, that we need because this is about the
noble mission of saving lives. That is where we—you know, there
isn’t a greater goal or a mission of anything that we do at the Fed-
eral level as what is really accomplished through the NIH.

I do believe that Congresswoman Lawrence is still here, and she
didn’t get a chance. If you had a quick question or a quick com-
ment, Congresswoman Lawrence, because we need to wrap up.

Mrs. LAWRENCE. Yes. I wish that the system hadn’t gone down.

I just want to express this concern, that I was so impressed at
the response and all hands on deck when it came to fighting this
virus. But as you have heard from multiple members, there is, for
me, the impression that it is just business as usual with some very
chronic diseases like cancer, hypertension, and other diseases that
we know is what they call the underlying conditions. Where is it—
is it more money needed? Is it the direction of leadership that we
can keep this overall—Dr. Fauci, I mean, you led the way of not
allowing any stone unturned, and I feel that our science in some
of these critical diseases, dementia and others, we are not getting
the same amount of a sense of urgency. Can you address that? Is
it money? Is it—what is it that we need to do?
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Dr. CoLLINS. So let me take a first stab at that, but Tony may
want to add. I think you put your finger on exactly the reason why
we think at NIH, there are two major things we need to push hard-
er in this coming year: health disparities research being one, and
mechanisms to be able to do that more aggressively, more nimbly,
more in a different way of actually trying to achieve results. And
that is where this ARPA-H model actually fits in. And I don’t
think I have said it until now, and I should have. ARPA-H also
offers opportunities to pursue problems like the ones you are men-
tioning, the chronic illnesses, diabetes, hypertension, that cause
health disparities, and we would aim to use that engine for that
purpose as well. I have had many ideas already brought to me
about what we might be able to do with that mechanism that our
traditional method of grant giving can’t quite achieve at the same
timetable.

Tony, I don’t know if you want to add something because I think
she really addressed the question to you.

Dr. Fauclt. Well, you know, Congresswoman Lawrence, it goes
well beyond the NTH. So not to pass the buck to others, but I think
it is important, what you point out, that the COVID-19 pandemic
has shown a bright light on these kinds of disparities which are
really due to literally decades-long social determinants of health
that start from birth. As you mentioned in a very articulate way
in your presentation, from diets that are not available to people to
not getting your hypertension diagnosed when you are young and
to present when you have already scars of hypertension and renal
disease and heart disease.

There are things that we can do at the NIH, but I hope that the
rest of the world and the rest of the country specifically realizes
that this is a decades-long commitment to remove those social de-
terminants that are really part, as Dr. Collins said in his opening
remarks, part of the racism that has existed in this country for
such a long period of time.

Mrs. LAWRENCE. Thank you. I just want to say that we really
need all hands on deck on this, and thank you for everything you
have done with COVID. Thank you.

I yield back.

The CHAIR. Thank you. And let me just—I am just—I will wrap
up, but I want to just say to my friend, the ranking member, Con-
gressman Cole, I think about how blessed we are that we are serv-
ing in the United States House of Representatives, that we are
part of an effort, and particularly with this subcommittee, where
we have come together over the last several years and increased
NIH funding by $12.9 billion, 42 percent over the last 6 years. We
did it in a collaborative way. And it is not just to give lip service
to being bipartisan, but it is genuinely understanding the value of
the research that is done at the NTH.

And, you know, we often think about we are in these positions,
you know, and it is what you do with a position, that you come to
understand why you come to serve. And I know why Congressman
Cole has come to serve, and that is to make the institution work
for the benefit of people that he represents, but for the entire coun-
try, and yes, in this context, for humanity.
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So it is really an honor and a pleasure to be able to work with
him on these issues because there is such a commonality of pur-
pose and, you know, a sense of a moral responsibility to be able to
get these—to be able to get things done and to provide the re-
sources that this committee has to be able to get these efforts un-
derway and to fruition.

I want to say a thank you. I would just say to you, Dr. Sharpless,
I know that your sleepiness, you are staying up at night, I think
it could be resolved and remedied by resources. So I think that that
is what, you know, I picked up during the course of your exchanges
with our colleagues today.

But to all of our witnesses here today, it is exhilarating. I don’t
know how best to say it. It is exhilarating. And my hope and yours
is that we are together next year in person. I believe that we will.
And one of the reasons why this is the most important hearing, in
my view, that we have is because what we do is we learn of the
discoveries to cure that you are engaged in and what you are doing.
What is it that we learn? What your future research will result in,
what it can do. And we know that the resources that we provide
for a specific area can, in fact, lead to the discovery in so many
other areas. And it is all with the goal of saving lives. And as I
said a few moments ago, there isn’t any more important mission.

I always say, you know, I represent, you know, a State that deals
with helicopters. We deal with roads. We deal with bridges. We
deal with all kinds of issues. But nothing is more important than
the content of what is the subject matter of today’s hearing. I will
again repeat: The tremendous success of COVID-19, the mRNA
technology. Listen. This is the biomedical research that you have
been working on, and you never know. You can tell us better than
we can tell you because we are not scientists. You never know
where the years and the decades of basic research are going to take
you, where the breakthroughs are going to be made. And in that
context, I reiterate the importance of continuing to support sus-
tained increases in funding for basic research at NIH. None of the
successes that we have discussed today would be possible without
that basic research.

So, you know, I am excited about the administration’s proposal
to create ARPA-H. It is so promising. You know I have questions
about how we avoid duplicating the efforts of existing NIH activi-
ties, how we balance investments with ARPA-H, investments in
basic research, and how the NIH will make the decisions about
what the research is that we pursue. And we want you to make
those decisions. You know that this has been a subcommittee that
has tried very, very hard not to earmark, if you will, areas of re-
search. That is not our jurisdiction. It really isn’t. That is yours.

So excited about the proposals that we know are going forward,
and those proposals that are going to look at the health disparities
which have been mentioned today, the maternal issues, and so
many other critical areas. So I thank the witnesses not just being
here today but for the commitment that you have made in your
professional careers to focus on how we, in fact, yes, use your tal-
ent, your ability, use the NIH to save people’s lives. Thank you.

And, with that, I bring this hearing to a close. Thank you.

Material submitted for inclusion in the record follows:
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Submitted by Rep. Lucille Roybal-Allard
NIH Use of Non-Animal Research Methods

After years of assertions by NIH that it was moving towards more inclusion of non-animal
methods for research, it was very disappointing to hear you state during the NIH budget hearing
that “for the foreseeable future, if we are going to make advances in things like cancer, diabetes,
heart disease, rare diseases, we are still going to need to depend for a lot of that effort on animal
research.”

There is also a growing awareness of the limitations of the use of animals to accurately model
human conditions or to predict human reactions in many areas of research, resulting in serious
problems in translation to effective health breakthroughs. Alzheimer’s disease research, one of
the proposed areas of interest for ARPA-H, has received major funding for the purpose of
modeling the disease in animals, yet over 99% of Alzheimer’s therapeutics that are deemed safe
and effective in animals have failed in human clinical trials. Cancer drugs also have a low
success rate (only 5% are approved after entering clinical trials) followed by psychiatry drugs
(6% success rate), heart drugs (7% success rate) and neurology drugs (8% success rate).

Emerging human biology-based innovations, like organ and tissue chips, organoids, and patient-
derived samples, can increase predictiveness of basic biomedical research and nonclinical studies
because these methods leverage human biology to produce results that are relevant to humans.
The NIH has taken up these methods to some extent, for example through the NCATS Tissue
Chip Program, which was partially funded by DARPA; however, despite the biomedical
advancements arising from human biology-based innovations, these methods are not prioritized
agency-wide.

Questions:

1. Has NIH evaluated the return-on-investments for animal-based versus non-animal
research projects for the funding it receives?
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NIH Response:

At the core of its mission, the National Institutes of Health (NIH) funds research to define the
nature and behavior of living systems and the application of that knowledge to enhance
human health, lengthen life, and reduce illness and disability, NIH is certain that the nation’s
investment in animal research has been critical for saving countless lives and extending
human life expectancy in the United States and around the world. For instance, animal
research and testing represented critical steps in the development process for nearly every
prescription medicine in our medicine cabinets. Of course, our technological and computing
capabilities continue to improve and, as we continue to learn how to replicate and reconstruct
complex biological systems, researchers across the world will increasingly utilize a variety of
methods in both animal and non-animal systems to conduct vital biomedical research. At this
time, although some of these newer methods can complement research, they cannot begin to
replace animal models, but NIH will continue to pursue all tools in our arsenal to improve
human health.

2, What role has NIH played in educating the research community about non-animal
research methods including cell-based methods, computer modeling and simulation, and
human tissue studies?

NIH Response:

The National Institutes of Health (NIH) provides numerous trainings, programming, and
resources to researchers to promote animal care and appropriate use of alternative models. To
drive education, NIH works directly with the research community to advance our
understanding of the science underlying alternative methodologies, including most recently
the 8th Annual 3Rs Symposium: Pandemic-Driven Advances (organized by the Johns
Hopkins the Department of Agriculture.)

The NIH also works with the research community to improve the selection, design, and
relevance of animal models through a variety of different ways. In 2019, the NIH Director
charged the Advisory Committee to the Director (ACD) to make recommendations to
enhance the reproducibility and rigor of animal research by improving experimental design,
optimizing translational validity, enhancing training, and increasing the transparency of
research studies involving animal models. The ACD Working Group on Enhancing Rigor,
Transparency, and Transiatability in Animal Research Updates released its final report in
June 2021

(acd.od.nih.gov/documents/presentations/06112021_ACD_WorkingGroup FinalReport.pdf.)
The agency is actively evaluating those recommendations and determining strategies for their
implementation.

Importantly, NIH has numerous policies and procedures in place to ensure appropriate
animal models are selected, including the consideration of non-animal models when
appropriate. For one example, as a condition of receiving funding for animal research from
NIH, researchers and Institutional Animal Care and Use Committees (IACUCs) are required
to ensure that research involving the care and use of animals is reviewed and determined to
be scientifically and ethically justifiable with consideration of alternatives. This includes
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evaluating the availability or appropriateness of less invasive procedures, other species,
isolated organ preparation, cell or tissue-based experiments, or computer simulation in
research design. Additionally, NIH intramural researchers must complete an online course
regarding animal use every three years, which includes training on replacing, reducing, and
refining animal use and consideration of alternatives (such as through searches of the
published scientific research literature).

3. Given these less than stellar success rates utilizing animal models, what steps has NIH
taken to incentivize researchers to utilize and further develop non-animal research
methods?

NIH Response:

As mentioned above, research with animal models have yielded countless improvements in
human health. The introduction of “New Approach Methodologies” (NAMs) may reduce the
use of animals in some types of research studies. The National Institutes of Health (NIH)
funds research to support the development of a variety of NAMs including in vitro methods
(i.e., testing cells and tissues in test tubes or other chambers), 3D tissue culture models, and
computational models for predictive toxicology. As an example, NIH-funded research has
resulted in the creation of an in silico (computer modeling) protocol to predict chemicals that
cause skin sensitization and the development and validation of an in chemico (chemical
reactivity) test for eye irritants to replace animal testing for ocutar toxicity. NIH’s Tissue
Chip program is supporting the development of bio-engineered devices designed to

mimic some functions of the human body; to create predictive models of human response to
candidate drug, vaccine, or biologic agent; and to determine whether candidate therapies are
safe and effective in humans.

At some point in the future, NAMs may reduce some of the needs for specific animal models,
but substantial scientific challenges still remain. While advances in stem cell, organoid,
computational, non-invasive imaging, and other technologies are assisting our understanding
of complex human systems, research on animals continues to be essential for understanding
diseases and developing therapies. Many disease mechanisms cannot be studied in cells or
other NAMs because the relevant biology and behavior are simply not present or are too
different from human physiology, and thus should be seen as additional tools in our arsenal
for preventing, curing, and treating disease, rather than a replacement. When animal models
are required, NIH will only conduct and support research in accordance with the highest
scientific and ethical principles.

4, How will NIH ensure that each Center for Scientific Review study section includes
individuals with expertise in animal-free research methods and that study sections are not
primarily composed of those who predominately use animals?

NIH Response:

The Center for Scientific Review (CSR) recruits reviewers for study sections based on
expertise needed to competently assess the scientific merit of the submitted National
Institutes of Health (NIH) grant applications. CSR seeks a diversity in membership, including
diversity of scientific perspectives on the science reviewed by the study section. Diversity in
scientific perspective includes expertise across a range of methods and model systems.
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5. As the Committee considers the Administration’s request for a significant investment to
launch the ARPA-H, how will you ensure that there is a strategic focus and funding for
the development and use of advanced human biology-based research approaches to reach
the medical breakthroughs we need?

NIH Response:

The Advanced Research Projects Agency for Health (ARPA-H) will provide an entirely new
paradigm for biomedical and health research. ARPA-H is envisioned to foster innovative
methods, technologies, and broadly applicable platforms to achieve medical breakthroughs
that have eluded the current biomedical research ecosystem.

The purpose is to encourage high-risk, high-reward projects in order to transform important
areas of medicine and health for the benefit of all patients. Many such ambitious proposals
would involve creating platforms, capabilities, and resources that could be applicable across
many diseases, which could include the development and use of advanced human biology-
based approaches.

Gynecologic Cancers

The American Cancer Society’s Annual Report to the Nation on the Status of Cancer highlighted
that we are making good progress in the battle against cancer, with the incidence and mortality
rates for most cancers have dropped significantly. However, among the 20 most common
cancers, relative survival for patients significantly improved since the mid-1970s except for those
with cervical and uterine cancer.

Question:
What plans does the NCI have in FY 2022 to develop a paradigm of increased research to

improve hope for survival for patients with cervical or uterine cancer?
NIH Response:

The National Cancer Institute (NCI) shares the committee’s commitment to research on cervical
and uterine cancers, including endometrial cancer (cancer of the inner lining of the uterus), and
improving outcomes for patients.

NCI is dedicated to eradicating cervical cancer through prevention and early detection. Current
human papillomavirus (HPV) vaccines can prevent 90 percent of HPV-related cancers, and NCI
continues to support research efforts to increase HPV vaccine uptake and understand vaccine
hesitancy. Over half of the new cervical cancer cases in the United States each year are among
women who have never been screened or who are infrequently screened, reflecting barriers
presented by socioeconomic disparities, geographic inaccessibility, and other factors. NCI has
developed the ‘Last Mile Initiative’ as a public private partnership between federal agencies,
industry partners, and professional societies/clinical practice guidelines organizations. This
Initiative aims to validate self-sampling-based HPV testing as a comparable alternative to
provider-collected cervical specimens for HPV testing in cervical cancer screening. As part of
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this Initiative, the NCI will support a natienwide, multicentric screening trial in diverse delivery
settings. Self-sampling allows women to obtain specimens for HPV testing in the privacy of
their own homes and has significant potential to expand screening to never screened or under-
screened women, tackling a pressing public health concern of lack of access to cervical cancer
screening. Addressing this challenge will make a critical contribution not only to prevention of
cervical cancer by identifying pre-cancerous lesions, but also ensuring invasive cervical cancers
are diagnosed at the earliest stage possible, when they are most treatable. Localized (early stage)
cervical cancer has a five-year survival rate of 92 percent, further illustrating the importance of
early detection in improving survival and overall outcomes for women with cervical cancer.

NCI also supports research to advance our understanding of how to prevent, detect, and treat
uterine cancers (endometrial cancer and uterine sarcoma). For example, the Epidemiology of
Endometrial Cancer Consortium (E2C2) is an NCI-supported consortium dedicated to studying
the etiology of endometrial cancer through collaboration among investigators. Investigators
from NCI’s Early Detection Research Network designed the PapSEEK test for early detection of
endometrial cancers. This test is a type of liquid biopsy that identifies cancer-related alterations
in DNA obtained from fluids collected during a routine Pap test to detect some endometrial
cancers at earlier, more treatable stages. Similarly, the DETECT (Discovery and Evaluation of
Testing for Endometrial Cancer in Tampons) Study is developing ways to detect endometrial
cancer in samples of uterine tissue collected using tampons!. By comparing uterine tissue from
women who are having a hysterectomy for endometrial cancer with tissue from women having a
hysterectomy for an unrelated benign condition, scientists in NCI’s intramural research program
hope to find biomarkers that may eventually lead to noninvasive early detection approaches.

Today, nearly 40 percent of adults are obese, and without intervention, the obesity epidemic will
result in more cancers. Uterine cancer incidence and mortality have increased in recent years,
believed to be partially associated with rising rates of obesity. Women who are obese or
overweight are approximately two to four times as likely as normal weight women to develop
uterine cancer, including endometrial cancer, making interventions to address weight and obesity
vital to combatting uterine cancer incidence and mortality. Examples of NCI-supported research
on this topic include a study of how changes in body composition following weight loss impact
inflammatory biomarkers in biopsy-collected endometrial tissue and blood samples and whether
these processes differ between Black and White women?; the development of a weight loss
intervention among Appalachian residents®; and a study of the Deep South Interactive Voice
Response (IVR)-supported Active Lifestyle (DIAL) Intervention to increase physical activity
levels among residents of the Deep South.* Additionally, researchers at the University of North
Carolina Lineberger Comprehensive Cancer Center are directly examining the metabolic and
molecular differences of endometrial tumors in obese and non-obese women. This research team

! clinicaltrials.gov/ct2/show/NCT03538665

2 reporter.nih.gov/search/xJaZHzHYoUqVHmoJf-IrJg/project-details/ 10129305

3 reporter.nih.gov/search/r8dmLhFhPkiPFeCplj8siQ/project-details/ 10065366

4 reporter.nih.gov/search/qm18xt_1HOCVB8QGj6HBIQ/project-details/ 10163139
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is also exploring how metformin, widely used to treat type Il diabetes, may also exhibit anti-
tumor activity through its effects on a patient’s metabolism® .

The Specialized Programs of Research Excellence (SPORES), a key component of NCI’s
Translational Research Program, support research on these cancers including one cervical cancer
SPORE and one endometrial cancer SPORE. Translational research to bridge the gap between
basic research on cervical and uterine cancers and potential therapies is also essential to
improving outcomes for patients. NCI has also been funding planning grants for future SPORE
programs in cancer health disparities. The aim is to build programs to improve the prevention,
early detection, diagnosis, and treatment of cancers that disproportionately affect specific racial
and ethnic minority populations that can compete for SPORE funding in future years. In fiscal
year (FY) 2020, Northwestern University in Chicago was awarded a SPORE planning grant

focusing on racial differences in gynecologic cancers®.

As of May 2021, NCI is supporting over 30 clinical trials with a primary focus on cervical
cancer. Examples of these studies include a trial evaluating the use of a novel anti-cancer agent,
triapine, in combination with chemotherapy and radiation” and a trial studying the use of anti-
cancer vaccines to treat cervical cancer®, In addition, NCI is supporting over 80 clinical

trials with a primary focus on uterine (including endometrial) cancer. Examples of these projects
include studies of the use of an immunotherapy agent, in combination with other cancer
therapies, to treat high risk endometrial cancer’; a trial examining a combination therapy to treat
endometrial cancers that express the HER2 protein!®; and a study evaluating the use of the
experimental therapy triapine to treat endometrial serous adenocarcinoma, a difficult to treat
subtype of uterine cancer!!. Clinical trials are an integral part of advancing research in this
important topic area, and NCI is committed to reaching out to disparate, at-risk communities to
explain, educate, and encourage clinical trial participation.

Overactive Bladder

Overactive bladder is a devastating condition which affects 38 million Americans and 1 in every
3 older adults. Recent studies on anticholinergic medications, which are commonly prescribed
drugs to treat overactive bladder, have shown that these medications have a negative impact on
cognition and may lead to the development of Alzheimer’s disease and related dementias.

Question:

5 reporter.nih.gov/search/4gp AUGQMNrkOH--hy SrfDog/project-details/ 10104456

S reporter.nih.gov/project-details/9961257

7 clinicaltrials.gov/ct2/show/NCT02466971/

& clinicaltrials.gov/ct2/show/NCT02405221/ and clinicaltrials.gov/ct2/show/NCT04580771/
? clinicaltrials.gov/ct2/show/NCT04580771/ and clinicaltrials.gov/ct2/show/NCT03914612
10 clinicaltrials.gov/ct2/show/NCT04585958

! clinicaltrials.gov/ct2/show/NCT04494113
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Given the potential adverse impact on the nation’s elderly that will only increase as our
population ages, is the NIH/NIA studying or have plans to study the association between
anticholinergic medications used to treat overactive bladder and cognitive decline in FY 20227

NIH Response:

The National Institute on Aging (NTA) supports studies on a range of issues related to the causes,
prevention, and treatment of overactive bladder. This includes research on the safety of long-
term use of anticholinergic medications commonly prescribed to treat overactive bladder and the
associated risk of cognitive impairment and dementia as well as research to advance safe and
effective alternative treatments for overactive bladder.

NIA is currently supporting several studies on the safety of long-term use of anticholinergic
medications and the risk of cognitive impairment and dementia in older adults with overactive
bladder. This includes a clinical trial testing whether discontinuing use of anticholinergics
improves cognition and lowers the risk of Alzheimer’s disease and Alzheimer’s disease-related
dementias. NIA is also funding a clinical trial to test a mobile app that integrates a personalized
anticholinergic risk calculator, targeted multimedia such as videos and blogs to educate users
regarding anticholinergics, and a conversation starter to help a patient self-initiate ending his/her
anticholinergic prescriptions in collaboration with a healthcare provider. This trial will explore
the impact of the app on prescription anticholinergic exposure among older adults and on
cognitive function and quality of life. Other research studies currently funded by NIA seek to
evaluate adverse outcomes of anticholinergic medicines in people living with dementia and
overactive bladder; assess severe adverse events associated with the interaction of cholinesterase
inhibitors used to treat Alzheimer’s disease with anticholinergic medications; test mechanisms of
neurotoxicity from anticholinergics; and improve how older adults living with dementia, their
caregivers, and clinicians make decisions about using anticholinergic medicines. In addition, a
recent NIA-supported study found that exposure to strong anticholinergics increased the risk of
transitioning from normal cognition to mild cognitive impairment. NIA is committed to
continuing to fund research to improve the lives of people living with overactive bladder and will
continue to fund research toward prevention of cognitive impairment.

Pelvic Organ Prolapse

Pelvic Organ Prolapse (POP) is a common problem, with 1 out of 8 women undergoing surgery
for prolapse in their lifetime. One in three women who has given birth has pelvic organ
prolapse. Treatment of pelvic organ prolapse requires significant health care resources; the
annual cost of ambulatory care of pelvic floor disorders in the United States from 2005 to 2006
was almost $300 million. Surgical repair of prolapse is performed twice as commonly as
incontinence surgery and constitutes the most common inpatient procedure performed in women
older than 70 years.

Question:
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What research activities is the NICHD planning to initiate in FY 2022 to address prevention of
and new treatments for Pelvic Organ Prolapse?

NIH Response:

Pelvic floor disorders, including pelvic organ prolapse, are a common problem for women that
the Eunice Kennedy Shriver National Institute of Child Health and Human Development
(NICHD) is working to address. The majority of NICHD sponsored research on pelvic organ
prolapse is through the Pelvic Floor Disorders Network (PFDN), a multi-center network that was
established by the NICHD in 2001 in response to an increasing awareness by the public and by
health professionals of the need for more evidence-based data to guide both surgical and non-
surgical care for this large and growing clinical problem. The overall objective of the PFDN is to
facilitate interactions between a network of academic centers with the recruitment capabilities
and research expertise needed to perform studies that will provide efficient, high quality,
evidence-based clinical answers to both providers and women. Studies include both careful
analysis of standard treatment outcomes as well as testing new therapies and approaches to move
the research agenda forward in novel directions for clinical benefit. For example, PFDN research
over the past year has demonstrated that:

» at five years follow up, vaginal mesh used to lift the uterus proves superior to native
tissue repair for the surgical treatment of pelvic organ prolapse;
pain with sexual activity improves after surgical treatment of pelvic organ prolapse;
the ability to fabricate support tissue from vaginal biopsies of the patient could be
incorporated into surgical repairs; )

» further identification of risk factors for failure of pelvic organ prolapse surgery based on
patient characteristics and magnetic resonance imaging (MRI) findings is feasible; and

» current definitions of success or failure may result in the overestimation of surgical

~ failure rates following pelvic organ prolapse, potentially explaining, in part, the low

retreatment rates after pelvic organ prolapse surgery.

NICHD will continue to support this important research in FY 2022. In the fall of calendar year
2021, NICHD plans to issue a funding announcement to renew the PFDN for an additional five
years. NICHD will also continue to fund investigator-initiated research on pelvic organ
prolapse. :

Health Disparities in Cardiovascular Disease

Cardiovascular disease exacts a disproportionate toll on racial and ethnic minorities especially
African Americans. According to the American Heart Association, cardiovascular disease
mortality rates are nearly 34% higher for blacks than the overall U.S. population. The incidence
of high blood pressure - a leading risk factor for heart disease and stroke, is also among the
highest in the world for African Americans. The prevalence of hypertension among black men is
57.6% and 53.2% among black women.
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Questions:
1. Inyour FY 2022 budget, has the NHLBI committed to strengthening its investment in the
Jackson Heart Study, the nation’s largest study of cardiovascular disease in African
Americans.

NIH Response:

The National Heart, Lung, and Blood Institute (NHLBI) is committed to strengthening the
Jackson Heart Study (JHS) and other studies to address cardiovascular disease disparities.
The JHS, which started in 1998 as a collaborative effort among three Jackson-area academic -
centers, is jointly funded by the NHLBI and the National Institute on Minority Health and
Health Disparities (NIMHD). In 2018, NHLBI extended funding for JHS through fiscal year
2024. The University of Mississippi Medical Center (UMMOC) serves as the study
Coordinating Center; in addition, UMMC, Jackson State University, and Tougaloo College
each administer a graduate Training and Education Center (TEC). The Mississippi State
Department of Health now administers the study’s Community Engagement Center (CEC),
leveraging the previous work of the Jackson State University CEC to disseminate
cardiovascular health promotion and prevention messages and conduct community-based
research.

2. With the planned extension of this study, what has already been discovered about the
disproportionate burden of cardiovascular disease on African Americans since this study
was first initiated in 1998 and what do investigators hope to discover in the future?

NIH Response:

Despite progress in reducing the burden of cardiovascular disease in the United States, racial
and geographic disparities persist, and heart disease risk factors including obesity and
hypertension have been trending upward and at younger ages. Over the decades, researchers
have gained critical insights into factors that influence rates of heart disease in the National
Heart, Lung, and Blood Institute (NHLBI)-supported Jackson Heart Study (JHS) cohort and
other communities. Among the most powerful factors are health-related behaviors, such as
physical activity, diet, and adherence to medications, especially for hypertension. JHS has
found that even small spikes in blood pressure are associated with a higher risk of death from
heart disease. Social determinants of health also play a significant role, and may interact
with behavioral factors; for example, low access to healthcare, low health literacy, and racial
bias by healthcare providers can reduce medication adherence. These findings are important
for public health education efforts and could lead to new ways for researchers to treat heart
disease in African Americans.

Smoking is another significant heart disease risk factor. In 2020, JHS researchers found that
African Americans who smoke are nearly 2.5 times more likely to have a stroke than those
who never smoked. However, those who quit had a lower risk about the same as never-
smokers (www.ahajournals.org/doi/10.1161/JAHA.119.014990). The findings suggests that
even after years of smoking, African Americans—who as a group are twice as likely as
‘Whites to have a fatal stroke—could significantly reduce their risk by quitting.




152

JHS also addresses disparities affecting African Americans through community engagement
and scientific training programs. The JHS Community Engagement Center (CEC) is
translating 20 years of findings into better community health by weaving health education
and screenings into daily life and finding innovative ways to reach people at home and in
community spaces. For example, its Brothers Reaching Out to Help Educate on Routine
Screenings (BROTHERS) program is training barbers to provide blood pressure monitoring
and counseling.

The JHS Scholars program provides a pathway to increase the representation of African
Americans in the biomedical workforce and has supported more than 100 students from JHS
partner institutions. The JHS is also a linchpin of the NIH Community Engagement Alliance
(CEAL) Against COVID-19 Disparities initiative, which brings together researchers and
local organizations to reach people in the hardest hit communities, ensure their inclusion in
vaccine trials, and encourage vaccination. During the pandemic, many JHS scholars became
ambassadors in their communities to help fight misinformation and build trust around
vaccines

Looking to future research directions and discovery, the JHS now includes assessments of
cognitive function to investigate links between cardiovascular disease and brain health
including risks for vascular dementia and cognitive impairment, and the study is one of the
cohorts in NHLBT’s Trans-Omics for Precision Medicine (TOPMed) program. This program
is analyzing genomic and other data for clues to a variety of heart, lung, blood, and sleep
disorders—and has assembled one of the world’s largest, most diverse genomic databanks.

Cardiovascular Disease in Pregnancy

The U.S. maternal mortality rate is the worst among industrialized nations, with Black women
experiencing disproportionately high rates of pregnancy-related death. Heart disease is the
number one medical reason for maternal mortality. Further, many women who experience
conditions like preeclampsia or gestational diabetes are at greater risk for heart disease later in
life.

Question:
How is the NHBLI addressing maternal health in its research to protect women’s heart health
before, during, and after pregnancy?

NIH Response:

Given that cardiovascular disease is the leading cause of pregnancy-related deaths, the National
Heart, Lung, and Blood Institute (NHLBI) has taken a lead role in research to reduce the
Nation’s alarming rates of maternal mortality and morbidity. NHLBI’s research programs in this
area take a life-course approach that focuses on improving women’s heart health before, during,
and after reproductive age. With rising rates of cardiovascular risk factors—such as
hypertension, obesity, and diabetes—among girls and young women, many women are entering
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their pregnancies at high risk of heart disease, which can result in poor outcomes for the mother
and child.

Significant racial and ethnic disparities in maternal morbidity and mortality exist in the United
States. Black women are three times more likely to die from a pregnancy-related cause than
White women. Over the past decade, pre-pregnancy hypertension among women aged 15-44
nearly doubled, with the highest rates among Black women. NHLBI’s Chronic Hypertension and
Pregnancy (CHAP) trial is examining the safety and effectiveness of using medication to treat
mild chronic hypertension in pregnancy, which is typically deferred for severe hypertension. The
Institute also has committed funding through 2027 for the nuMOM2b Heart Health Study, which
is examining how pregnancy impacts a woman’s future cardiovascular health in a large diverse
cohort of new mothers. The study has found that women who experience adverse pregnancy
outcomes have worse cardiovascular outcomes, including higher risk for hypertension, as late as

2-7 years after delivery (pubmed.ncbi.nlm.nih.pov/33619977/).

NHLBI is also using implementation science to focus on evidence-based interventions that are
proven to support maternal health and move them into broader practice. For example, NHLBI’s
new Maternal Health Community Implementation Program (MH-CIP) will fund several regional
coalitions to pilot-test community-based implementation strategies in areas where maternal death
rates are high, particularly in the southeast. This will be coupled with other ongoing NHLBI
efforts to address other regional health disparities. Additionally, NHLBI’s new Early
Intervention to Promote Cardiovascular Health of Mothers and Children (ENRICH) will tap into
existing federal home health and wellness visiting programs that serve at-risk families to
determine if adding heart-healthy lifestyle interventions will enhance maternal and early
childhood outcomes. Approximately 3,000 mother-child pairs across various sites will be
reached as part of this effort.

Maternal Mental Health Research

Perinatal mood and anxiety disorders (PMADs) are estimated to affect 1 in 7 pregnant and
postpartum women, and a study by Mathematica found that the estimated total societal cost of
untreated PMADs in the U.S. was $14.2 billion for all births in 2017 when following the mother-
child pair from pregnancy through five years postpartum. Even when diagnosed, half of perinatal
women diagnosed with depression do not get the treatment they need. The COVID-19 pandemic
has exacerbated this issue.

Questions:
1. Please report on the number and description of research grants awarded over the past
three fiscal years on women’s health innovations that address these PMAD issues?
NIH Response:

The National Institutes of Health (NIH) supports interdisciplinary research to improve the
understanding and treatment of mental ilinesses in women, including perinatal mood and
anxiety disorders (PMADs). These efforts lay the groundwork for interventions to improve
mental health outcomes for women from diverse socioeconomic, racial, ethnic, and
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geographic backgrounds in a variety of treatment settings. As an example of recent progress
through research in this area, in 2019 the U.S. Food and Drug Administration (FDA)
approved brexanolone, the first drug specifically approved to treat postpartum depression
(PPD). This approval was the result of a bench-to-bedside journey that began with basic
research in the National Institute of Mental Health (NIMH) Intramural Research Program.
One example of the numerous NIH-supported research projects currently focused on PMADs
is an NIMH-supported study in which researchers are studying DNA methylation —a
chemical mark on DNA that changes its expression — in pregnant women who are at elevated
risk for PPD. Findings from this study could help to improve early screening and identify
new treatment approaches for PPD. In another NIMH-funded study, researchers are using
machine learning to develop a PPD risk prediction model and a clinical decision-making tool.
These new tools, if shown to be effective, could lead to substantial improvements in the early
detection and effective treatment of PPD. NIMH is also supporting research focused on the
effects of the coronavirus disease 2019 (COVID-19) pandemic on perinatal mental and
anxiety disorders. For example, one team of researchers is investigating the neurobehavioral
effects of severe acute respiratory syndrome coronavirus 2 (SARS-CoV-2) exposure on
mothers and their infants, with the goal of identifying intervention strategies to mitigate any
long-term impacts of exposure. Another team of researchers is investigating the impact ‘of
the COVID-19 pandemic and racial discrimination on mental health, pregnancy-associated
morbidity and maternal mortality, and fear psychophysiology during pregnancy and up to
three months postpartum in Black women. Data generated from this study will inform risk
stratification approaches and mitigation strategies for marginalized populations.

2. Where the NIH can improve in providing opportunities to improve mental health
outcomes for prenatal and postpartum women?
NIH Response:

The National Institute of Mental Health (NIMH) is committed to supporting research to
identify women at increased risk for perinatal mental illnesses, including postpartum
depression, and improving mental health outcomes for these women through research on
intervention delivery, particularly for underserved and vulnerable populations. As one
example of an opportunity for progress in this area, NIMH recognizes that hybrid
effectiveness-intervention clinical trials are needed to better understand how perinatal
depression interventions may be effectively delivered by local providers at a large scale,
across diverse healthcare and community settings. NIMH recently released a pair of Funding
Opportunity Announcements (FOAs), as well as a Notice of Information (NOI), to encourage
grant applications in this research area. The purpose of the FOAs is to support both
preliminary and larger-scale clinical trials to establish the effectiveness of prevention
interventions for perinatal depression and associated mental health outcomes, including
anxiety, suicidal ideation, and suicidal behaviors. The NOI encourages mental health
researchers to submit applications focused on the prevention and treatment of mental
illnesses that occur during the perinatal period.
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Chronic Kidney Disease

Chronic kidney disease affects over 37 million adults in the United States, and approximately 25
percent of Medicare's annual budget is spent on this disease. An additional 80 million Americans
are at risk of developing CKD due to diabetes, cardiovascular disease, or family history. Kidney
disease also heightens morbidity and mortality with acute infections such as SARS-COV-2 and
with chronic diseases such as cancer and cardiovascular diseases. Despite this large impact on
our healthcare system, NIH funding for kidney disease has lagged far behind that of NIH overall;
between fiscal years 2015 and 2020, funding for NIH rose 37 percent, compared to just 19
percent for kidney research. In 2020, NIH spent less than $20 per kidney patient on research into
kidney disease. As funding has stagnated, life lost to kidney patients through death and
disability increased 65% over the last 15 years.

Question:
Can you explain this inequality in funding and how NIH plans to address it?

NIH Response:

Chronic kidney diseases (CKD) and their associated risk factors and comorbidities, such as
diabetes, obesity, cardiovascular disease, and hypertension, exact enormous personal and
economic tolls on the U.S. population. This is especially true for persons from U.S. minority
populations disproportionately affected by these diseases. Rising rates of obesity are further
exacerbating this burden.

The National Institutes of Health (NIH) itself does not allocate set funding amounts for specific
diseases; rather, investigator-initiated research ideas, scientific opportunity, and the outcome of
NIH’s rigorous peer review process help determine how much of NIH’s annual appropriations is
spent in a particular area. NIH, with the leadership of the National Institute of Diabetes and
Digestive and Kidney Diseases (NIDDK), the lead institute at NIH for funding of kidney disease,
embraces an integrated approach to CKD research that leverages the NIH investment in several
diseases and disorders to improve the health of people with or at risk of CKD. For example,
NIH-led clinical trials and other studies showed that carefully controlling blood sugar levels to
keep them in a healthy range can help stave off onset or progression of kidney disease in people
with diabetes. Current NIH efforts to understand, prevent, and treat obesity and diabetes across
the lifespan, from understanding the early influences of the intrauterine environment to
identifying effective medical interventions, can be expected to have a similar benefit for the
CKD community.

The NIH continues to solicit and support research specific to the kidney and plans to continue
ongoing research toward improving early diagnosis, prevention, and treatment of CKD. For
example, the NIDDK -supported Kidney Precision Medicine Project is analyzing kidney biopsies
from a broad range of people, using cutting-edge technologies to better understand kidney
diseases and injury, identify new therapeutic targets, and stimulate development of personalized
therapies. The (Re)Building a Kidney consortium is seeking ways to restore failing kidney
function after injury or disease. A new NIH-funded consortium will focus on CKD of uncertain
etiology, or CKDu, a devastating pattern of disease that does not fit the usual CKD risk profiles
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and has so far eluded our understanding. In this new era of coronavirus disease 2019 (COVID-
19), the NIH is also supporting and conducting research to understand how infection with severe
acute respiratory syndrome coronavirus 2 (SARS-CoV-2) influences the development or course
of kidney disease. Finally, the NIDDK chairs the statutory Kidney Interagency Coordinating
Committee and will continue to use meetings not only to share information but also to find new
ways to leverage research activities and funding across the NIH—as well as other member
agencies—to benefit people with CKD. '

Breast Cancer Reconstruction

Every vear, 280,000 women are diagnosed with breast cancer and approximately 107,000 breast
reconstructions are performed. As the incidence of breast cancer continues to grow, so do
survival rates, thanks to advancements in treatment. Breast cancer survivors are living longer, but
it also means they are living longer with the side effects of their treatments, including post-
mastectomy numbness. The importance of breast sensation has been highlighted in mainstream
media, unmasking an unappreciated outcome by patients and surgeons. Sensation is a functional
component of the breast and when left untreated, can lead to increased mechanical and thermal
injuries as well as negatively impacting a woman’s quality of life as demonstrated in patient
reported outcomes (PRO).

Unfortunately, when it comes to breast reconstruction, disparities exist in women who have
received mastectomies after a breast cancer diagnosis. Although rates have improved over time,
women of color, as well as women covered by Medicare and Medicaid instead of private
insurance, are still less likely to receive reconstruction.

Reconstruction can have a significant, positive impact on the quality of life in breast cancer
survivors.

1. Has NIH done any research on the reasons for the existing disparities in women choosing
breast reconstruction?
NIH Response:

The National Institutes of Health (NIH) is committed to advancing cancer progress for all
patients and eliminating health disparities, including reducing the incidence of more
advanced breast cancer, which is more common in non-White women. More advanced
cancer complicates breast cancer treatment and may limit if and when women are able to
obtain reconstruction. For example, if a patient has a late-stage cancer that requires radiation
after a mastectomy, reconstruction may not begin until after her treatment is completed
because radiation may increase the risk of wound healing problems or infections in
reconstructed breasts. More information on factors clinicians and women may consider
regarding reconstruction is available at www.cancer.gov/types/breast/reconstruction-fact-
sheet,

For those women for whom reconstruction is a viable clinical choice, several studies in
recent years have documented disparities among women who undergo breast reconstruction
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following breast cancer therapy. Much of this work has been conducted by researchers at
National Cancer Institute (NCI)-Designated Cancer Centers and other NCI-supported
research institutions.

In 2017, a group of investigators at several NCl-supported Florida institutions reviewed
numerous published studies that consistently reported that African American women are
significantly less likely than White women to undergo any type of breast reconstruction.'? A
2019 systematic review, conducted by researchers at Johns Hopkins Hospital, found that
Medicaid beneficiaries were on average less likely to receive breast reconstruction than
patients with private insurance'®. A study published in 2021, in which researchers analyzed
data from the University of Cincinnati Medical Center, also indicates that patients are more
likely to undergo any type of breast reconstruction if they have private insurance and identify
as White!® . The data also showed that patients who lived closer to this major medical center
were more likely to undergo reconstruction than those who lived more than 40 miles away,
indicating potential geographic disparities in access to surgeons qualified to perform
reconstructive surgery. More recent data suggest that the expansion of Medicaid — first
implemented in certain states in 2010 ~ has helped to reduce, although not eliminate, certain

disparities due to low education level and low income',

A research team at the NCI-supported University of California, Los Angeles, looked
specifically at immediate breast reconstruction, which is both often preferred by women and
less common because of considerations related to disease stage and other treatments. In
2021, they reported that predictors of immediate breast reconstruction included younger age,
White race, private insurance, top income quartile, fewer other health conditions, receiving
care at an institution designated as a teaching hospital, high mastectomy volume (large
amount of tissue removed), and performance of bilateral mastectomy (removal of both
breasts). The increasing use of immediate breast reconstructions suggests these disparities
may persist.

NCI-Designated Cancer Centers offer highly specialized care and tend to have more robust
personnel and other resources than community-based cancer centers, so women’s receipt of
breast reconstruction may vary in these institutions as compared to other locations. In 2016,
NCl-supported researchers at the Siteman Cancer Center at Washington University St. Louis
published findings from a study to further investigate breast reconstruction rates and
determinants at their institution, They found a breast reconstruction rate of 54 percent for the
study sample of 4,154 African American and White women who received mastectomy for
definitive breast cancer treatment, much higher than the rates of five to 29 percent reported
from community-based studies. Unfortunately, the researchers also reported reconstruction
was less likely in women who were aged 55 and older, had public insurance, received
unilateral mastectomy, and received adjuvant radiation therapy. African American women
were 30 percent less likely to receive breast reconstruction than White women. In response
to this study, Siteman Cancer Center has increased its efforts to inform women of available

12 pubmed.ncbi.nlm.nih.gov/28975838/
13 pubmed.ncbi.nlm.nih.gov/31766937/
14 pubmed.ncbi.nlm.nih.gov/33675136/
!5 pubmed.ncbi.ntm.nih.gov/34319475/
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financial, social, and other support services to circumvent barriers to receiving breast
reconstruction.

To address these well-documented disparities in breast reconstruction and other surgical
procedures, NCI and the National Institute on Minority Health and Health Disparities
(NIMHD) are supporting research through the funding opportunity announcement (FOA)
“Surgical Disparities Research” (PAR-20-079). In recognition that the factors that influence
a patient’s decision-making go beyond herself and include clinician and institutional factors,
the FOA encourages research that aims to identify multi-level strategies to address surgical
disparities. ’

NIH will continue to support research on the factors that give rise to health disparities to
refine the evidence base, used by regulators, insurance carriers, and policymakers, to shape
policies for breast reconstruction access.

2. What can NIH do, in its NCI designated comprehensive cancer centers, to eliminate
existing disparities regarding reconstruction, as well as increase awareness of advanced
technologies that can help women regain sensation?

NIH Response:

The National Cancer Institute (NCI) is committed to addressing health disparities across the
cancer control spectrum, including those that affect cancer survivors.

NCI supports research and resources to enhance quality of life for women undergoing breast
cancer surgery and reconstruction. For example, to ensure that patients are able to make
informed decisions surrounding their cancer care, researchers at the University of Texas-
Austin supported by NCI as part of the comprehensive cancer centers are developing
predictive algorithms and communication mechanisms to enable providers to work with
patients to optimize quality of life following breast reconstruction!® Other researchers at the
University of Texas-Austin, supported by the National Institute of Biomedical Imaging and
Bioengineering (NIBIB), are developing a method of assessing a woman’s perception of the
current appearance of her torso and how her appearance will be changed by breast cancer
treatment!”,

NCI also provides information on breast cancer treatment, including breast reconstruction 8,
particularly through the Physician Data Query (PDQ), NCI's cancer information database.
The PDQ database contains summaries of the latest published information on cancer
prevention, detection, genetics, treatment, supportive care, and complementary and
alternative medicine. NCI has also worked with the U.S. Department of Health and Human
Services (HHS) Office of Women’s Health and other HHS agencies to provide educational
materials about the availability and coverage of breast reconstruction and other available

16 reporter.nih.gov/search/QgNEr09ftUK Idejz58aCqg/project-details/98 78066
17 reporter.nih.gov/search/ WR As-uBSEEmAidEv Yttojg/project-details/ 10196213
¥ www.cancer.gov/types/breast/reconstruction-fact-sheet
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alternatives post-mastectomy, to support HHS OWH in wide dissemination of these
resources through its website!%2°,

NCI-Designated Cancer Centers serve as an essential component of the United States
biomedical research infrastructure, conducting basic, translational, prevention, cancer
control, population science, clinical, and survivorship research at 71 sites across the country.
Fifty-one of these sites are designated as Comprehensive Cancer Centers, in recognition of
the depth and breadth of their research portfolios. Addressing cancer-related health
disparities is central to the mission of NCI-Designated Cancer Centers, and applications for
funding are scored, in part, based on community outreach and engagement efforts.
Specifically, the most recent funding opportunity announcement (FOA) states, “Centers are
expected to engage communities within their catchment area to decrease their cancer burden,
particularly among minority and underrepresented populations. To facilitate these activities,
Centers establish community advisory board(s) and partnerships with healthcare delivery
systems and state and community agencies for dissemination of evidence-based findings”?.,

NCI-Designated Cancer Centers will continue to seek to lessen the morbidity and mortality
caused by cancer in their communities. Certain NCI-designated centers conduct outreach,
engagement, and education efforts in their catchment areas that include a specific focus on
breast cancer prevention, treatment, and follow-up services, as well as reducing disparities in
access and outcomes (e.g., the Washington University Siteman Cancer Center, the University
of Kansas Cancer Center, Stanford University, and NYU Langone’s Perimutter Cancer
Center). For example, in 2016, NCI-supported researchers at the Siteman Cancer Center at
Washington University St. Louis published findings from a study to further investigate breast
reconstruction rates and determinants at their center’?. The authors note that NCI-designated
centers are specialized institutions with more standardized models of cancer treatment, and
typically report higher breast reconstruction rates than primary healthcare facilities.
However, it is unclear whether breast reconstruction disparities are reduced for women
treated at comprehensive cancer centers, and they aimed to explore that unanswered question
at their own center. They found a breast reconstruction rate of 54 percent for the study
sample of 4,154 African American and White women who received mastectomy for
definitive breast cancer treatment. Women who were aged 55 and older who had public
insurance, received unilateral mastectomy, and received adjuvant radiation therapy were
significantly less likely to receive breast reconstruction. African American women were 30
percent less likely to receive breast reconstruction than White women.

The NCI Community Oncology Research Program (NCORP) is a national network that
brings cancer clinical trials and care delivery studies to people in their communities through a
network of community-based sites and more than 1,000 affiliated practices (e.g., hospitals,
oncology clinics, etc.) across the country. Through NCORP’s cancer care delivery research

19 www.womenshealth.gov/breast-reconstruction-after-mastectomy
2 www.womenshealth.gov/blog/breast-reconstruction

2! grants.nih.gov/grants/guide/pa-files/par-20-043 html

2 pubmed.ncbi.nlm.nih.gov/27429869/
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efforts, NCI is supporting two active clinical trials focused on women with breast cancer and
their decision-making process in partnership with their healthcare team. The first trial,
Increasing Patients' Engagement in Breast Cancer Surgery Decision-Making, studies how
well a breast cancer surgery decision aid works in increasing patient engagement in decision-
making for patients with newly diagnosed breast cancer?, The trial also examines barriers to
patient engagement even with the use of a decision aid, and if barriers are more likely to be
experienced by socioeconomically disadvantaged patients. The second trial, Improving
Patient-Centered Communication in Breast Cancer Through Patient and Provider
Interventions, studies the effectiveness of different interventions on patient-reported
outcomes of patient-centered communication and decision-making about breast cancer
treatment2*,

NCI will continue to support research through NCI-Designated Cancer Centers, NCORP, and
other research programs and projects, to address disparities in cancer care and outcomes and
to improve the cancer care decision-making process for all people with cancer, including
breast cancer patients.

2 clinicaltrials.gov/ct2/show/NCT03766009
% clinicaltrials.gov/ct2/show/NCT04549571
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Submitted by Rep. Mark Pocan

ARPA-H Focus on Radiation Oncology

Question: My question concerns research funding for cancer treatment options, including
radiation therapy. I commend the Administration on its dedication to investing in biomedical
research through the creation of the Advanced Research Projects Agency for Health (ARPA-H)
and am particularly pleased to see an emphasis being placed on cancer.

The federal investment in cancer research has played a role in every major innovation in the fight
against cancer, including significant advances in radiation oncology that have allowed physicians
to more effectively treat tumors while minimizing side effects. This has led to a decline in the
overall number of cancer deaths in the U.S and allowed many more people to live healthy and
productive lives.

But we know more can be done to benefit more patients, and applied research through ARPA-H
seems like a ripe opportunity to make the next leap forward in radiation treatments, For instance,
further exploration of the benefits of combining immunotherapy and radiation therapy and the
use of radiopharmaceuticals have tremendous potential. Despite its efficacy, radiotherapy
research has been historically underfunded, with its percentage of NCI's budget being in the
single digits every year. However, cancer remains the second common most cause of death in the
United States.

Given that more than 50% of cancer patients receive radiation therapy as part of their cancer
treatment, how can we ensure, and can you commit, that radiation oncology will be a focus of
ARPA-H?

NIH Response:

The Advanced Research Projects Agency for Health (ARPA-H) would provide a novel pathway
to catalyzing transformative health breakthroughs that cannot readily be accomplished through
traditional research or commercial activity. It will focus on filling gaps in the biomedical
ecosystem to find solutions to problems that have eluded researchers to date. To address cancer
as a leading cause of death, ARPA-H would engage with stakeholders to identify key areas of
need for improvement in cancer prevention and treatment, which may include radiotherapy
research. Thus far, suggestions for cancer projects include research using messenger RNA
(mRNA) to teach the immune system to recognize common genetic mutations that drive cancers,
so that the body will wipe out cancer cells when they first arise, or new manufacturing processes
to create patient-specific T-cells to search and destroy malignant cells to reduce the costs of these
therapies.

A key goal of ARPA-H is to build and develop capabilities and platforms that are broadly
applicable to a wide range of diseases and conditions. Any innovative approach to solving a
difficult challenge that others have not been able to tackle and that has the potential to deliver
significant benefits to human health may be considered.
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Gynecologic Cancer Research Funding

Question: Gynecologic cancers are not unique in one way — funding of high impact research is
critical to achieving a decrease in incidence and death from gynecologic cancers. Yet,
gynecologic cancers are unique in the decline in NCI funding over time and the
disproportionately low level of funding when considering the lethality of the cancers. For
example, between 2007 and 2014, prostate cancer research received an average of $1,821,000
per person-years of life lost, while ovarian cancer received $97,000, cervical cancer $87,000, and
uterine cancer $57,000.% How will NTH/NCI address this disparity in funding in FY 20227

NIH Response:

The National Institutes of Health (NIH) and the National Cancer Institute (NCI) is committed to
making progress against all cancers, including gynecologic (GYN) cancers, and supports a broad
portfolio of ovarian, cervical, and uterine/endometrial cancer research. The NIH, including NCI,
does not allocate funding prospectively by disease type or research category. The NIH Research,
Condition, and Disease Categorization (RCDC) analysis of Fiscal Year (FY) 2020 showed that
NCI and other NIH institutes spent $304 million on over 650 research projects focused
specifically on gynecologic cancers, including ovarian, cervical, vaginal, and uterine cancers.
The total is derived from the totals reported for each of these four cancers in the NIH categorical
spending website?S, adjusted for duplication across categories. Of that amount, NCI supported
approximately 559 projects, for a total of more than $249 million.

It is important to clarify that RCDC categories are not budget line items. Each category
represents a list of projects selected for funding through the rigorous NIH peer review process
and provides a look back at projects funded in a given fiscal year. NIH, including NCI, does not
allocate funding proactively by category.

NCI continues to make significant investments in moving GYN cancer research opportunities
forward, while at the same time supporting similarly important investments across the breadth of
the cancer research portfolio — from basic science to cancer prevention, to research focusing on
survivorship and quality of life for all cancer patients. NCI continues to support both pre-clinical
projects and clinical trials focused on specific cancer types, including GYN cancers, as well as
trials that are disease-agnostic (focused on the molecular characteristics of the tumor rather than
the tumor’s site in the body), which women with GYN cancers can also enroll in. For example,
to date, 1,298 women with GYN cancers have enrolled in the NCI MATCH precision medicine
trial, and 113 women with GYN cancers have enrolled in NCI’s disease site-agnostic “DART”
trial, evaluating a combination of immunotherapies in treating various types and subtypes of rare
cancers, including rare GYN cancer subtypes.

z https://pubmed.ncbi.nlm.nih.gov/3040472l/

* report.nih.gov/categorical_spending.aspx
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NCI has a responsibility to encourage and support research on all types of cancer, and does this
through a variety of mechanisms, including support for disease-specific steering groups and the
convening of scientific meetings and relevant cross-cutting research areas that seek to identify
new scientific directions and opportunities. Through these efforts, NCI is a leader in developing
and supporting definitive, practice-changing gynecologic (GYN) clinical trials, as well as
responding to areas of scientific inquiry that are unaddressed by private industry. The NCI-
supported National Clinical Trials Network has a GYN Cancers Steering Committee that sets
clinical trials strategic priorities that address areas of unmet clinical need, important unanswered
clinical questions, and potential new approaches to disease treatment?’. The Institute has
supported and advanced GYN cancer research that will provide greater insight into these cancers,
additional options for drug therapies, and improved surgical techniques with the intent of
increasing survivorship and quality of life. As of May 2021, NCl is supporting more than 80
interventional clinical trials with a primary focus on gynecologic cancers. As noted above, NCI
also has several trials that are disease agnostic, and available for women with GYN cancers to
consider for enrollment,

Further research on GYN cancers is supported through Specialized Programs of Research
Excellence (SPOREs). These programs include basic and clinical/applied scientists working
together to support projects that will result in new and diverse approaches to the prevention,
early detection, diagnosis, and treatment of cancer. NCI currently supports six ovarian SPOREs
located at Dana-Farber Harvard Cancer Institute, Johns Hopkins University, the Mayo Clinic,
Northwestern University, Roswell Park Cancer Institute, and University of Texas MD Anderson
Cancer Center. NCI also supports a cervical cancer SPORE at Johns Hopkins University, as well
as endometrial cancer SPOREs at Northwestern University and the University of Texas MD
Anderson Cancer Center.

In addition to the research supported through NCI’s clinical trials networks and the SPORE
program, the Institute supports numerous investigator-initiated research projects with relevance
to gynecologic cancer prevention, screening, population science, survivorship, and treatment,
Examples of this research include a study to elucidate the relationship between molecular
subgroups of endometriosis-associated ovarian cancers to survival and risk?%; multi-level
interventions to improve update of cervical cancer prevention services in Appalachia®®; and a
project aimed at molecularly characterizing tumors from 500 women (250 African American,
250 white) with high grade endometrial cancers®. NCI will continue to support and identify
opportunities to better understand and address gynecologic cancers.

7 cancer.gov/about-nci/organization/ceet/steering-committees/nctn/gynecologic

% maps.cancer.gov/overview/DCCPSGrants/abstract jsp?applld=10117829& term=CA248288
2° maps.cancer.gov/overview/DCCPSGrants/abstract.jsp?applld=10310666&term=CA229143
* maps.cancer.gov/overview/DCCPSGrants/abstract jsp?applid=9916725&term=CA200864
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Submitted by Rep. Katherine Clark

Framingham Heart Study

Questions:

Dr. Gibbons -- Many NIH-funded projects that were not directly related to COVID-19 have been
disrupted as a result of this pandemic. This was particularly apparent in large-scale longitudinal
research projects like the historic Framingham Heart Study. The Framingham Heart Study has
benefitted from the NIH’s long history of investment, but it is now at risk due to the pandemic
and shifting resources. What is the National Heart, Lung, and Blood Institute’s plan for
protecting projects like the Framingham Heart Study?

NIH Response:

The coronavirus disease 2019 (COVID-19) pandemic has impacted all biomedical research
including the Framingham Heart Study (FHS), which has been continuously funded by the
National Institutes of Health (NIH) since 1948. First and foremost, NTH is committed to the
safety and welfare of research staff and participants. However, we also recognize that research is
often personal and hands-on by necessity, whether it focuses on people, cells, or

molecules. When the COVID-19 public health emergency was first declared, NIH, worked with
other Federal entities, including the Office of Management and Budget and the Department of
Health and Human Services, to quickly identify flexibilities to protect time-sensitive funding and
resources for research and the research community. Those flexibilities included extensions of
study reporting timelines, funding extensions, and administrative supplements for unanticipated
study costs arising from the pandemic, such as temporary laboratory and clinic closures.

A unique issue with longitudinal population health studies such as FHS is that such studies
involve serial clinical exams of the participants. The FHS includes two major cohorts that were
going through exams in 2019-2021, which were delayed by the pandemic, creating a domino
effect and the need to fund both missed exams and future exams.

Fortunately, FHS investigators and NIH staff have significant expertise in longitudinal research
and were well positioned to recoup study time due to the pandemic. The National Heart, Lung,
and Blood Institute (NHLBI) worked with FHS principal investigators to develop a mitigation
strategy to shield the study and ensure continuation of essential research program functions. For
example, researchers were exempted from meeting some of the study’s short-term progress
milestones and new milestone schedules were developed.

NIH recognizes that the effects of COVID-19 may affect the ability of patients and other
volunteers to participate in a variety of NIH-funded research programs, including clinical trials.
To maintain support for NHLBI-funded clinical trials impacted by the pandemic, the Institute’s
program officers worked closely with principal investigators to implement Corrective Action
Plans for trials that were unable to meet patient recruitment milestones and to adjust schedules
for phased clinical trial awards transitions. Finally, many NHLBI-funded cohort studies and
clinical trial networks received supplemental funding to join collaborative NIH and NHLBI-
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funded programs created to address the pandemic, including the Accelerating COVID-19
Therapeutic Interventions and Vaccines (ACTIV) initiative and the Community Engagement
Alliance (CEAL) Against COVID-19 Disparities.

Framingham Heart Study

Questions:

Drs. Collins and Gibbons -- Congress successfully passed $4.9 billion in supplemental NIH
funding to support research and development on COVID-19. Are there additional resources that
the agency needs to ensure that projects like the Framingham Heart Study are protected from
disruption?

NIH Response:

Steady, sustained funding for the Framingham Heart Study (FHS) infrastructure and research
activities has helped ensure the study’s continued productivity, even during the coronavirus
disease 2019 (COVID-19) pandemic. To make up for time lost due to the pandemic, the National
Heart, Lung, and Blood Institute (NHLBI) recalibrated study resources, with funds planned that
had been designated for the next round of exams re-designated to the current round of exams.
NHLBI staff and principal investigators continue to work together to resolve pandemic-related
issues and delays.
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Submitted by Rep. Cheri Bustos

Down Syndrome

Question: What has the NIH learned about the linkages between Down syndrome, auto-
immunity, and the COVID-19 virus that makes people with an extra copy of chromosome 21
more vulnerable and is NIH pursuing research that could help individuals with Down syndrome
and typical individuals at risk for COVID-19 and other current and new pathogens?

NIH Response:

The National Institutes of Health (NIH) has made significant investments in understanding Down
syndrome, through the INvestigation of Co-occurring conditions across the Lifespan to
Understand Down syndromE (INCLUDE) Project. INCLUDE released a Notice of Special
Interest (NOSI) in June 2020 specifically dedicated to better understanding the pathology,
prevention, diagnosis, sequelae, and treatment of coronavirus disease 2019 (COVID-19) in
people with Down syndrome and, as of May 2021, has funded three supplements under this
program. One of the studies is designed to explore the interferon response, which is part of the
altered immune system in people with Down syndrome that contributes to autoimmunity in these
individuals. These studies will shed light on how the immune response to COVID-19 infection
in people with Down syndrome impacts their disease course, including the fact that they are
more likely to be hospitalized, develop secondary bacterial infections, and die at younger age
from the severe acute respiratory syndrome coronavirus 2 (SARS-CoV-2) virus. Another study
is examining the methylation pattern that may reflect the biological, genetic, and epigenetic
factors that influence the response to SARS-CoV-2 in people with Down syndrome. Finally,
another study is designed to examine of the impact of COVID-19 on the mental health of people
with Down syndrome and their caregivers through surveys and evaluations, as well as study
biological markers of stressful life events and mental health in these individuals.

The Eunice Kennedy Shriver National Institute of Child Health and Human Development
(NICHD) is supporting additional research in this space. Several research teams at the NICHD-
funded Eunice Kennedy Shriver Intellectual & Developmental Disabilities Research Centers
(EKS-IDDRC) Network have expanded their programs to include COVID-19 projects. NICHD
manages the Safe Return to School Diagnostic Testing Initiative, part of the NTH Rapid
Acceleration of Diagnostics-Underserved Populations (RADx-UP) program, to promote the safe
return to school for children with intellectual and developmental disabilities (IDD), including
Down syndrome. These programs are studying COVID-19 testing and mitigation efforts in
children and staff within a variety of school settings that serve individuals with IDD. Because
children with IDD are at dramatically higher risk of becoming infected, experiencing severe
illness or death from COVID-19, and are vulnerable to the negative impact of school closure,
given the devastating impacts of the pandemic on access to school-based therapies and other
educational resources, these studies will help identify strategies to ensure children with IDDs can
safely return to school.
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Submitted by Rep. Brenda L. Lawrence

Subject: Health Disparities

I represent a majority-minority district in southeast Michigan, and the past year has exposed the
alarming disparities for communities of color. I believe it is absolutely critical that we act on
these disparities, develop plans, and invest research dollars in an effort to eliminate these
disparities in the future.

Question 1: Dr. Collins, how will the NIH-—particularly the National Institute on Minority
Health and Health Disparities—combat disparities like those exposed by COVID-19 to ensure
we as a country are better prepared in the future?

NIH Response:

Long-standing systemic health and social inequities have put many people from racial and ethnic
minority groups at increased risk of severe coronavirus disease 2019 (COVID-19) disease.
Inequities in the social determinants of health, such as housing, access to healthy foods,
economic and educational opportunities, occupation, and access to internet, increase the risk of
racial and ethnic minority groups being infected with COVID-19 as daily exposure to people is
more common and sheltering in place is more challenging. In addition, healthcare access
reflected by lower health insurance coverage or Medicaid coverage instead of private insurance
leads to barriers in utilization and delays in obtaining care that may result in higher risk of
getting sick and dying from COVID-19.

To provide trustworthy, science-based information to communities most impacted by the
COVID-19 pandemic, the National Institutes of Health (NIH) established the Community
Engagement Alliance (CEAL) Against COVID-19 Disparities initiative
(covid19community.nih.gov/) led by the National Institute on Minority Health and Health
Disparities (NIMHD) and the National Heart, Lung, and Blood Institute (NHLBI). CEAL
supports inclusive participation in research through engagement, outreach, and education focused
on correcting misinformation about COVID-19 and addressing mistrust in science and the
research process. These efforts focus on populations hardest hit by the COVID-19 pandemic,
including African Americans, Hispanics/Latinos, American Indian/Alaska Natives, Asian
Americans, Native Hawaiians, and Pacific Islanders, with the goal of building sustainable and
enduring partnerships. An essential lesson learned is the importance of engaging trusted
community-based organizations and leaders to serve as champions who disseminate information
about the importance of participating in COVID-19 research. CEAL also has pivoted to address
vaccine hesitancy by communicating data on the safety and efficacy of the COVID-19 vaccines
and promotion of vaccine uptake. CEAL’s website is available in English and Spanish, contains
resources for researchers, clinicians, community health workers, and others interacting with
community members that can be disseminated widely and customized to fit the needs of specific
communities. CEAL has created a model for activating a coordinated community-engaged
response in full partnership with academic researchers, public health departments and NIH for
meeting the ongoing challenges of the COVID-19 pandemic and future emergencies as well as
ongoing chronic diseases that contribute to existing health disparities.
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Furthermore, in response to the disproportionate impact of COVID-19 on racial and ethnic
minority groups, and other vulnerable communities including rural populations, NIH established
the Rapid Acceleration of Diagnostics for Underserved Populations (RADx-UP) initiative with
supplemental appropriations in 2020. The overreaching goals of the RADx-UP initiative are to:
understand the factors associated with disparities in COVID-19 morbidity and mortality and to
lay the foundation to reduces disparities for those underserved and vulnerable populations mote
impacted by COVID-19 disease; enhance COVID-19 testing among underserved and vulnerable
populations across the United States; strengthen the available data on disparities in infection
rates, disease progression and outcomes; and identify strategies and interventions to reduce these
disparities in COVID-19 diagnostics. RADx-UP is focused on promotion of testing for COVID-
19 in underserved populations and is now in 33 states, the District of Columbia, and Puerto Rico.

NIMHD led a request for proposals to promote COVID-19 vaccine uptake in a rapid cycle and
this effort led to funding seven RO1 grants to include community-engaged interventions, targeted
interventions for underserved populations, and healthcare system-based interventions. NIMHD
in partnership with other NIH Institutes and Offices has co-led efforts to address the social,
behavioral, and economic consequences associated with COVID-19 pandemic as this affects
populations with health disparities. These efforts have led to the funding of nearly 30 grants
targeting specific disadvantaged groups.

In addition, the NIH Minority Health and Health Disparities Strategic Plan represents a
commitment by NIH to support research aimed at addressing the risk and protective factors that
operate and interact on multiple levels to impact the well-being of populations. To ensure the
appropriate representation of minority and other populations with health disparities in NIH-
funded research, sustaining goals and specific strategies include: providing guidance,
recommendations, and technical assistance for NIH-funded researchers in appropriate study
design and best practices for recruitment to ensure compliance with laws, regulations, and
policies regarding the inclusion of minorities and other populations with health disparities in
research; promoting and enforcing accountability for inclusion of diverse populations by tracking
of originally proposed recruitment strategies and objectives to ensure sufficient samples for
analyses of sub-population data; and promoting inclusion of minorities and other populations that
experience health disparities in big data sets, clinical research, and future big science initiatives.

Lastly, NIMHD is leading the advancement of the science of minority health and health
disparities in several ways. The NIMHD Research Framework is a model that depicts a wide
array of health determinants relevant to understanding and addressing minority health and health
disparities and promoting health equity. NIMHD is supporting community and digital healthcare
interventions to advance research to understand the social, behavioral, and economic health
impacts associated with COVID-19-related disparities among racial and ethnic minorities and
other vulnerable groups. NIMHD also supports research that advances the understanding,
prevention, and reduction of pregnancy-related complications and death among racial and ethnic
minority women and socioeconomically disadvantaged women, including those in rural settings.
In addition, NIMHD supports cutting-edge interdisciplinary research focused on examining
pathways and mechanisms through which social factors and social environments might alter gene
expression and contribute to health disparities in different populations. NIMHD is also leading a
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new NIH-wide effort to advance the scientific study of the role of structural racism and
discrimination in causing and sustaining health disparities and to test solutions to address these
factors to improve health and reduce health disparities.

Question 2: Dr, Fauci, in your role as Director of the NJAID, what lessons have we learned that
can help guide future responses—especially relating to health disparities?

NIH Response:

Coronavirus disease 2019 (COVID-19) is a global infectious disease pandemic that has required
an unprecedented public-private research effort. The National Institute of Allergy and Infectious
Diseases (NIAID) recognizes that Americans in underserved and minority communities have
been disproportionally affected by this pandemic, as is the case for some other infectious
diseases as well. NIAID is committed to continuing to work directly with these communities and
partnering with other Federal agencies and with industry and academia to ensure that no one in
vulnerable communities is left behind as we move forward towards defeating the COVID-19
pandemic and addressing health disparities in future biomedical research responses.

NIAID utilized its existing domestic and international clinical trials infrastructure, originally
established to conduct research on HIV and influenza, and worked with partners in the public
and private sectors to establish the COVID-19 Prevention Network (CoVPN). The CoVPN has
supported multiple COVID-19 vaccine candidates to progress in record time from concept to
authorization for emergency use by the U.S. Food and Drug Administration (FDA). The CoVPN
developed an extensive community engagement framework to reach out to the underserved and
minority communities disproportionally affected by COVID-19; to better understand their
interest in, and concerns about, research participation; and to partner with them to ensure that
their vital input is reflected in the conduct of these clinical studies.

To further address the critical challenges of participation in clinical trials as well as vaccine
acceptance and vaccine hesitancy, the National Institutes of Health (NIH) established the
Community Engagement Alliance Against COVID-19 Disparities (CEAL) initiative, led by the
National Heart, Lung, and Blood Institute (NHLBI) and the National Institute on Minority
Health and Health Disparities (NIMHD). CEAL brings together trusted community leaders to
serve as champions who share information about the importance of participating in COVID-19
research and communicate data on the safety and efficacy of authorized COVID-19 vaccines.
NIH also supports the Rapid Acceleration of Diagnostics (RADx®™) Underserved Populations
(RADx-UPSM) initiative for community-engaged research focused on increasing access to and
uptake of COVID-19 testing in underserved and COVID-19 vulnerable communities across the
country and understanding and addressing the bartiers to COVID-19 testing. RADx-UP also is
developing strategies to reduce disparities in COVID-19 testing by supporting projects across the
country with established community partnerships. NIMHD is administering the RADx-UP
Coordination and Data Collection Center, a national resource to coordinate and facilitate
research funded through RADx-UP grants.
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In addition, NIH worked with trial sponsors to prioritize the inclusion of populations at greater
risk for infection and serious disease, including minority communities, in Phase [II clinical trials
of NIH-funded COVID-19 vaccine candidates. Generating a diverse group of participants was a
major focus of recruitment and community engagement activities coordinated and overseen by
NIAID and partners in the public and private sectors. NIAID applied novel real-time data
tracking tools and outbreak data analytics to inform trial design, site selection, and recruitment of
at-risk individuals. These tools enabled more effective recruitment of diverse populations, which
helped to ensure that the COVID-19 vaccines were safe and effective across populations.

The COVID-19 pandemic has highlighted the importance of working with leaders in underserved
and minority communities to engage with these communities, understand any hesitancies they
may have about participating in clinical trials, address their concerns, and ensure they are
represented in research to develop medical countermeasures against infectious diseases. Using
lessons learned from the COVID-19 pandemic, NIAID will continue to build on the relationships
that have been expanded in underserved and minority communities and is committed to continue
listening to these communities as we conduct and support research to confront present and future
infectious disease threats.

Subject: COVID Disparities

Earlier this month, members of the Congressional Black Caucus hosted a Mass Vaccination
Week in an effort to get more people vaccinated. One of the biggest concerns I have is the
ongoing difficulty overcoming vaccine hesitancy—especially in minority communities. Dr.
Fauci, at the end of February, you joined a CBC town hall to discuss myths relating to the
COVID-19 pandemic.

Question 1: Dr. Fauci, with some of these same concerns still prevalent in our communities, what
advice would you give to people who are still hesitant to get the vaccine? What more do you
think can be done to really highlight the need to get vaccinated?

NIH Response:

1t is critical that we continue to vaccinate as many people as we can, as quickly as possible. U.S.
Food and Drug Administration (FDA)-authorized and FDA-approved coronavirus disease 2019
(COVID-19) vaccines meet FDA’s rigorous standards for safety and efficacy. The high levels of
vaccine efficacy and safety observed in clinical trials have been subsequently confirmed by their
real-world effectiveness and the limited number of serious adverse events following widespread
vaccinations in the United States and other countries. The safety of these produets was a top
priority in their development, and the clinical trials for these vaccines recruited a robust and
diverse cohort of participants to help ensure that they are as safe as possible for all individuals..
Vaccination and adherence to public health measures are the proven interventions that are
particularly important as we work to address severe acute respiratory syndrome coronavirus 2
(SARS-CoV-2) variants that may emerge with increased transmissibility or pathogenicity.



171

The impressive safety and effectiveness data of these vaccines in clinical trials and under real-
world conditions would not have been possible without the participation of, and contributions
from, minority communities. I strongly recommend everyone who is eligible to receive the
COVID-19 vaccine. In addition, I am committed to continuing to work with leaders in minority
communities to understand the motivations behind vaccine hesitancy and develop strategies to
communicate the safety and efficacy of the available COVID-19 vaccines in the most effective
manner possible.
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Submitted by Rep. Tom Cole

RUNXI-FPD Clinical Research Study

Question: Germline mutations in the gene RUNXI frequently lead to blood cancers, and I want
to commend NCI for working with the National Human Genome Research Institute to support
the RUNX1-FPD Clinical Research Study, which offers researchers the opportunity to monitor
the genomic evolution of cancer in real time. While germline RUNX1 mutations are rare, I
understand that NIH-funded research in this area could have useful implications for the fields of
hematology and oncology. How can deepening our understanding of and ultimately developing
cancer prevention strategies for inherited blood cancer predisposition syndromes like RUNX1
familial platelet disorder advance the entire cancer research field forward?

NIH Response:

The RUNX1 gene regulates the development of blood cells (hematopoiesis), controlling other
genes that help determine the fate of hematopoietic stem cells, which have the potential to
develop into all types of mature blood cells, including platelets. Platelets are cells that help
blood to clot. Inherited mutations in the RUNX1 gene cause familial platelet disorder with
associated myeloid malignancies (RUNX1-FPDMM) and predispose individuals to some types
of blood cancers. Although genetic predisposition to solid tumors such as breast and colon
cancers has been widely recognized over the past several decades, the contribution of inherited
genetic disorders related to blood cancer is a more recent field of study.

There are many instances where understanding the molecular basis for a rare inherited

disease has provided insight into more common forms of a particular disease. For example,
BRCAT1 and BRCA2 mutations were discovered as hereditary breast cancer genes but are also
relevant to sporadic (non-hereditary) breast cancers, ovarian cancers, and some hereditary forms
of colon cancer. Similarly, understanding the blood cancers associated with RUNX1-FPDMM
may lead to improved understanding of other types of blood cancers as well.

Research efforts across the National Institutes of Health (NIH) are underway to better understand
RUNXI1-FPDMM. Investigators funded by the National Heart, Lung, and Blood Institute
(NHLBI) are studying cells from people with this disorder to better understand key target genes
regulated by RUNX1 and their role in hematopoiesis (reporter.nih.gov/project-
details/10083753). This work could also yield a better understanding of genetic pathways that
lead to blood cancers, as well as the blood clotting mechanisms that contribute to cardiovascular
disease. Investigators at the National Human Genome Research Institute (NHGRI), along with
intramural scientists at the National Cancer Institute (NCI), are conducting a natural history
study at the NIH Clinical Center (CC) that is intended to identify and follow patients with
RUNX1 mutations to hopefully identify biomarkers that can predict which patients will develop
cancers (www.genome.gov/Current-NHGRI-Clinical-Studies/hematologic-and-premalignant-
conditions-associated-with-RUNX 1-mutation;
clinicalstudies.info.nih.gov/ProtocolDetails.aspx?id=2019-HG-0059; and
clinicaltrials.gov/ct2/show/NCT03854318). To date, the study has enrolled 198 patients from 55
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families, representing the largest FPDMM cohort being foliowed prospectively at a single
institution in the world.

Studying RUNX1-FPDMM will have broader significance than just this rare disease. Germline
(inherited) predisposition to hematopoietic malignancies is often under-diagnosed, with recent
studies indicating that 10-30 percent of RUNX1 mutations detected in acute myeloid leukemias
are inherited, which is much more common than previously appreciated
(pubmed.ncbi.nlm.nih.gov/32315381/). In addition, FPDMM can serve as a model to study the
development of leukemia, since researchers can monitor individuals with the RUNX1 mutation
before they develop leukemia to identify factors associated with cancer risk and to map tumor
evolution.
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Submitted by Rep. Andy Harris

Gain of Function

Could the NIH identify by definition, and as adjudicated by NIH in award funding, what
constitutes gain of function research?

NIH Response:

The U.S. Government and U.S. Department of Health and Human Services (HHS) define
research that is reasonably anticipated to create, transfer, or use a potential pandemic
pathogen (PPP) resulting from the enhancement of a pathogen’s transmissibility and/or
virulence in humans as enhanced PPP research. In 2017, HHS issued its Framework for
Guiding Funding Decisions about Proposed Research Involving Enhanced Potential
Pandemic Pathogens (HHS P3CO Framework). This HHS P3CO Framework is
responsive to and in accordance with the Recommended Policy Guidance for
Departmental Development of Review Mechanisms for Potential Pandemic Pathogen
Care and Oversight issued by the Office of Science and Technology Policy (OSTP). The
HHS P3CO Framework is intended to guide HHS funding decisions on proposed
enhanced PPP research and seeks to preserve the benefits of life sciences research
involving enhanced PPPs while minimizing potential biosafety and biosecurity risks.

Could you provide a list of current NIH grantees in Russia and China, and of grantees known to
your knowledge to use NIH funding to conduct research in Russia or China?

NIH Response:

The National Institutes of Health (NIH) does not currently support the conduct of
research subject to the HHS P3CO Framework in Russia or China by any grantees.

Whuhan Institute of Virology Funding / Gain of Function Experiments

In funding “Understanding the Risk of Bat Coronavirns Emergence” (IR01AI110964-01) to the
EcoHealth Alliance, Inc, with Principal Investigator Peter Daszak, the grant cites that it would:

“Test predictions of CoV inter-species transmission, Predictive models of host range (i.e.
emergence potential) will be tested experimentally using reverse genetics, pseudovirus
and receptor binding assays, and virus infection experiments across a range of cell
cultures from different species and humanized mice.”

A subsequent paper was published on November 30, 2017 in the PLOS Pathogens Journal,
“Discovery of a rich gene pool of bat SARS-related coronaviruses provides new insights into the
origin of SARS coronavirus,” which cited NIH funding for this same R01. The paper explained:
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“In this study, we confirmed the use of human ACE?2 as receptor of two novel SARSr-
CoVs by using chimeric viruses with the WIV1 backbone replaced with the S gene of the
newly identified SARSr-CoVs.”

Using the reverse genetics technique we previously developed for WIV1 [23], we
constructed a group of infectious bacterial artificial chromosome (BAC) clones with the
backbone of WIV1 and variants of S genes from 8 different bat SARSr-CoVs.”

“we also constructed infectious clones with the S gene of Rs4081, Rf4075, Rs4085,
Rs4235 and As6526, which all contained the deletions in their RBD. These 7 strains,
plus Rs4874 and the previously studied WIV1 and RsSHC014, could represent all types
of S variants of SARSr-CoVs in the location (S3A Fig). However, none of the strains
with deletions in the RBD could be rescued from the Vero E6 cells.”

Was the NIH aware of these experiments? At the hearing, you testified that the NIH did not
sponsor any gain of function research with this grant. Therefore, the NIH does not consider the
research conducted as part of the above referenced actions to constitute gain of function, correct?

NIH Response:

None of the research approved by the National Institutes of Health (NIH) in the grant
award to EcoHealth Alliance, ‘Understanding the Risk of Bat Coronavirus Emergence’
(IR01AI110964-01) met the criteria to be classified as research involving enhanced
potential pandemic pathogens (ePPP), and therefore falls outside the scope of oversight
of the U.S. Department of Health and Human Services (HHS) Framework for Guiding
Funding Decisions about Proposed Research Involving Enhanced Potential Pandemic
Pathogens (HHS P3CO Framework). The term “gain of function™ has a common usage in
scientific research, but only certain types of “gain of function™ research are captured by
the HHS P3CO Framework.

Prior to the release of the HHS P3CO Framework, the National Institute of Allergy and
Infectious Diseases (NIAID) reviewed the grant under the U.S. Government Gain-of-
Function Deliberative Process and Research Funding Pause on Selected Gain-of-
Function Research Involving Influenza, MERS and SARS Viruses (funding pause) and
determined that the proposed research did not meet the criteria described in the funding
pause. This determination was based upon the following:
» the chimeric viruses created would contain only small portions of evolutionarily
distant bat coronaviruses and
* research published in peer-reviewed scientific journals demonstrated that similar
chimeric viruses exhibited reduced pathogenicity.

For these reasons, it was not reasonably anticipated that the chimeric viruses developed
under the grant would have enhanced pathogenicity and/or transmissibility in mammals
via the respiratory route, and NIAID determined that the funding pause did not apply to
this grant. NIAID included a requirement for the grantee that if any of the chimeric
viruses generated under the grant showed evidence of enhanced virus growth greater than
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ten times that of the original virus from which they were created, the grantee must
immediately stop all experiments with the viruses and provide NIAID and the Wuhan
Institute of Virology Institutional Biosafety Committee with the relevant data and
information related to these unanticipated outcomes.

When the HHS P3CO Framework was released in December 2017, the funding pause
was lifted. NIAID reviewed the grant under the HHS P3CO Framework and determined
that the experiments to generate SARS-like or MERS-like chimeric coronaviruses were
not subject to the HHS P3CO Framework, which covers research that is reasonably
anticipated to create, transfer, or use potential pandemic pathogens resulling from the
enhancement of a pathogen’s transmissibility and/or virulence in humans. Therefore,
NIH did not approve the kind of “gain of function” research warranting the additional and
unique P3CO oversight identified by stakeholders during extensive prior policy
development. At the time of this determination, NIAID revised the terms and conditions
of the award to indicate that should experiments proposed in this award result in a virus
with enhanced growth by more than ten times compared to strains found in nature, the
grantee must notify NIAID immediately and that further research involving the resulting
virus(es) may require review by HHS in accordance with the HHS P3CO Framework.

It is critical to emphasize that the body of science reported under the grant, including the
bat coronavirus sequences published in the scientific literature, showed that the viruses
studied were evolutionarily quite distant from severe acute respiratory syndrome
coronavirus 2 (SARS-CoV-2) and could not have been the source of SARS-CoV-2.

ARPA-H

You cited the Defense Advanced Research Projects Agency (DARPA) as the role model for an
ARPA-H located within NIH. A recent article in the Journal of American Affairs, “Inside
Operation Warp Speed: A New Model for Industrial Policy,” cited the critical role of DARPA in
the advancement of mRNA vaccine technologies. DARPA’s work followed by the Biomedical
Advanced Research and Development Authority (BARDA) were critical to the success of these
technologies. Both DARPA and BARDA are intentionally independent from other portions of
the biomedical research industry.

1) Have you evaluated the impact of including ARPA-H as part of NIH against the
relevant history and independence of DARPA and BARDA?

NIH Response:
The Advanced Research Projects Agency for Health (ARPA-H) would be modeled after

" the Defense Advanced Research Projects Agency (DARPA) in order to establish a culture
of championing innovative ideas, with a flat, nimble organizational structure, tenure-
limited program managers with a high degree of autonomy, and a milestone-based
approach. ARPA-H will be tasked with building high-risk, high-reward capabilities or
platforms to drive biomedical breakthroughs - ranging from molecular to societal — that
would provide transformative solutions for all patients.
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Although DARPA is an excellent inspiration for ARPA-H, it is not a perfect model for
biomedical and health research. It serves the needs of a single customer, the U.S.
Department of Defense (DOD), and its mission is focused on national security. Its
projects typically involve engineered systems. By contrast, health breakthroughs (i)
interact with biological systems that are much more complex and more poorly understood
than engineered systems, requiring close coupling to a vast body of biomedical
knowledge and experience; (i) interact with a complex world of many customers and
users—including patients, hospitals, physicians, biopharma companies, and payers; (iii)
interact in complex ways with human behavior and social factors; and (iv) require
navigating a complex regulatory landscape. ARPA-H can learn from DARPA but will
need to pioneer new approaches.

ARPA-H will fund biomedical research with a focus on use-driven capabilities to
transform medicine, similar to the National Institutes of Health’s (NTH) goal of turning
discovery into health to improve the lives of all Americans. In order to avoid duplication,
ARPA-H will coordinate with existing programs and NIH’s Institutes, Centers, and
Offices (ICOs). While ARPA-H will be housed in NIH, it will be autonomous and
distinct from NIH’s ICOs. ARPA-H would also be distinct from other existing agencies,
such as the Biomedical Advanced Research and Development Authority (BARDA),
which focuses on medical countermeasures for public health security threats.

2) Do you have the public-private partnership capabilities and capacities equivalent to
BARDA or DARPA?

NIH Response:
The Administration is requesting authorities that would provide ARPA-H with similar
capabilities for public-private partnerships as those of BARDA and DARPA.

3) Do you have the antitrust capabilities and capacities equivalent to BARDA?

NIH Response:
The Administration is requesting authorities that would provide ARPA-H with similar
antitrust capabilities and capacities as BARDA.

4) Could you provide the analysis for the decision to house ARPA-H at NIH? And
given the historic funding level, will this entity be designated as a Center or an
Institute?

NIH Response:

ARPA-H will have a distinct culture as an independent agency within the NIH, with the
expectation that ARPA-H can leverage NIH’s infrastructure and expertise, and
collaborate closely with NIHs Institutes, Centers, and Offices (ICOs) within the NIH
enterprise. ARPA-H will not be organized in the same manner as a traditional ICO since
it will have a unique mission, require different approaches to grant award review criteria,
and focus more on large-scale, high-risk high-reward projects.

5) Was ARPA-H ever considered as an FFRDC?
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NIH Response:

Unlike Federally Funded Research and Development Centers (FFRDC), ARPA-H will
have federal authority to set out a bold vision of innovation and the ability to collaborate
with other key agencies such as the U.S. Food and Drug Administration (FDA), the
Centers for Disease Control and Prevention (CDC), BARDA, and the Centers for
Medicare and Medicaid Services (CMS)-—to identify critical needs and opportunities and
to partner on complex projects that interact, for example, with public health infrastructure
or medical regulation.

ARPA-H would utilize public-private partnerships to achieve transformational change
with the distinct goal of creating a dynamic culture of creativity that can be nimble and
willing to fail in order to achieve solutions that have eluded researchers within the current
biomedical ecosystem. With a sense of urgency, ARPA-H would focus on time-limited
projects with goals, benchmarks, and accountability with the expectation that if specific
milestones are not met, projects may be terminated.

6) Could you provide additional detail to the functions of with respect to ARPA-H and
NCATS? And, how will you avoid redundancy?

NIH Response:

ARPA-H will have a culture distinct from all NIH’s ICOs, including National Center for
Advancing Translational Sciences (NCATS), that follow traditional peer review systems
for awarding grants and contracts, but will coordinate with NIH in ways that strengthen
and help catalyze transformative discoveries.

ARPA-H’s proposed mission — to benefit the health of all Americans by catalyzing health
breakthroughs that cannot readily be accomplished through traditional research or
commercial activity — differs from NCATS’s creative mission to apply scientific
reasoning to improve the process by which we translate discoveries into health
interventions. The ultimate goals are similar, but ARPA-H will focus on platforms for
discovery whereas NCATS focuses on better translating those discoveries. For example,
approximately 90 percent of NCATS’s resources support a national network of clinical
research centers and a drug screening hub. While NCATS’s modestly sized Cures
Acceleration Network is aligned with the general direction of ARPA-H, they will be
synergistic and complementary rather than duplicative. Close collaboration on ideas and
strategies will serve to avoid redundancy and, since ARPA-H will not have its own high-
tech laboratory, ARPA-H will utilize and leverage NCATS’ intramural capabilities.

COVID-19 Therapeutic Funding

How has NIH worked with BARDA to ensure that COVID-19-designated therapeutic (or
therapeutic, vaccine, and diagnostic) research dollars are best utilized to advance promising
candidates? Was this funding awarded through NIH, and if so, how much? Could you specify
by Rescue Act and whether said funds were sent to the DAIDS within NIAID?

NIH Response:
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The National Institutes of Health (NIH) and the Biomedical Advanced Research and
Development Authority (BARDA) work alongside other Federal agencies and private
companies to accelerate the development and deployment of medical countermeasures
(MCMs), including MCMs against coronavirus disease 2019 (COVID-19). NIH and
BARDA advanced the overall strategy to address COVID-19~including through
establishment of USG partnerships, market research efforts, and early funding
solicitations—and identified characteristics of vaccines, therapeutics, and diagnostics that
could be targeted for rapid development. This close collaboration between NIH and
BARDA continues to ensure that research dollars are appropriately allocated to advance
promising MCMs.

NIH and BARDA continuously communicate to coordinate USG investments in MCMs
to combat COVID-19. For example, NIH regularly attends the BARDA-led
CoronaWatch meetings, which provide companies with technical feedback and directs
them to agencies with the resources most relevant for their specific stage of product
development. This coordination allows the rapid identification of opportunities and gaps
in USG support for priority technologies and how to address them.

NIH and BARDA also co-led the 2019-novel Coronavirus Medical Countermeasures
Task Force (MCM TF), which also included representatives from the U.S. Department of
Health & Human Services’ (HHS) Centers for Disease Control and Prevention (CDC),
and U.S. Food and Drug Administration (FDA) and the U.S. Department of Defense
(DOD), U.S. Department of Homeland Security (DHS), U.S. Department of Veterans
Affairs (VA), and U.S. Department of Agriculture (USDA). The MCM TF consisted of
four working groups—Clinical, Diagnostics, Therapeutics, and Vaccines—and each was
co-led by BARDA and NIH chairs. The MCM TF’s prioritization of vaccine and
therapeutic candidates as well as classes of therapeutics and types of diagnostics tests
served as the strategic foundation for research investments of Operation Warp Speed
(OwsS),

In April 2020, NIH launched the Accelerating COVID-19 Therapeutic Interventions and
Vaccines (ACTIV) public-private partnership to advance a coordinated USG research
agenda for prioritizing and speeding development of the most promising treatments and
vaccines. ACTIV brought together resources from NIH, BARDA, FDA, VA, CDC,
DOD, and major pharmaceutical companies to expedite COVID-19 clinical trials. NIH
has taken steps to ensure the ACTIV partnership is closely interconnected and
complementary with other COVID-19 efforts, including those led by the BARDA co-led
MCM TF and later through OWS, now known as the Countermeasures Acceleration
Group (CAQG).

The National Institute of Allergy and Infectious Diseases (NIAID) established the
COVID-19 Prevention Network (CoVPN) by leveraging four existing NIAID-funded
clinical trials networks in cooperation with the DOD. The CoVPN enrolled tens of
thousands of volunteers in large-scale clinical trials to test a variety of investigational
vaccines and monoclonal antibodies intended to protect people from COVID-19. The
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CoVPN also participated in harmonized protocols developed in collaboration with
BARDA, the ACTIV public-private partnership, and vaccine manufacturers. In addition,
the CoVPN and NIH participated in BARDA’s project coordination teams, which provide
program management and technical support to each of the programs funded under the
CAG.

NIH also is partnering with BARDA, CDC, FDA, and the Defense Advanced Research
Projects Agency (DARPA) on the Rapid Acceleration of Diagnostics RADx™™) initiative
to speed innovation in the development, commercialization, authorization, and
implementation of technologies to test for severe acute respiratory syndrome coronavirus
2 (SARS-CoV-2), the virus that causes COVID-19 disease.

Through these collaborative efforts, NTH and BARDA continue to work together to
ensure that we are leveraging the intrinsic strengths from public and private sector
partners to achieve an unprecedented level of scientific achievement during the COVID-
19 pandemic. This close coordination ensures that the funding provided to NIH and
BARDA is used in the most effective way possible.

On behalf of HHS under delegated authority, NIH has administered funding for COVID-
19 therapeutics research under the Coronavirus Aid, Relief, and Economic Security
(CARES) Act, the Coronavirus Response and Relief Supplemental Appropriations Act
(CRRSA), and the American Rescue Plan (ARP) Act. As of September 30, 2021, the
total obligated amounts from these supplemental appropriations are $861.4 million,
$625.6 million, and $198.9 million, respectively. Within these totals, NIAID’s Division
of AIDS (DAIDS) has managed $169.0 million, $373.1 million, and $40.2 million
respectively.

How would NIH rate its historic partnership with BARDA through the PHEMCE or otherwise?
NIH Response:

The National Institutes of Health (NIH) and the Biomedical Advanced Research and
Development Authority (BARDA) have a close working relationship, which has
facilitated the unprecedented speed of the development of safe and effective coronavirus
disease 2019 (COVID-19) diagnostic tests, therapeutics, and vaccines. The United States
Government (USG) response to the COVID-19 pandemic has strengthened existing
coordination mechanisms and led to the development of the new partnerships described
above. It should be noted that this coordination was made possible, in part, because of
the long-standing Public Health Emergency Medical Countermeasures Enterprise
(PHEMCE) structure. The existing relationships developed through the PHEMCE and
the understanding of the capabilities, portfolios, and expertise of the constituent partners
facilitated by previous work under PHEMCE allowed for the Medical Counter Measures
Task Force and Operation Warp Speed (now Countermeasures Acceleration Group) to be
quickly established, staffed, and executed.
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NIH and BARDA will continue to build on these efforts to coordinate the identification
and development of additional safe and effective diagnostic tests, therapeutics, and
vaccines for COVID-19, other infectious diseases, as well as chemical, biological,
radiological, and nuclear threats.

What therapeutics have been developed from the NTH ACTIV trial that BARDA was not
previously already developing?

NIH Response:

Below is a list of therapeutic compounds tested in the NIH Accelerating COVID-19
Therapeutic Interventions and Vaccines (ACTIV) trials. AZD7442, SAB-185,
Lenzilumab, and LY-CoV-555 are listed in the Biomedical Advanced Research and
Development Authority’s (BARDA’s) COVID-19 medical countermeasures portfolio and
were previously under development by BARDA.
(www.medicalcountermeasures.gov/app/barda/coronavirus/COVID19.aspx 2filter=therap

eutic).

_ AbbVie o Cemcrwwo‘c: . ~im‘mmqudi}iat‘ar _}_Orar :

BMS Orencia® (abatacept) Immune Modulator Intravenous

Janssen  Remicade® _ Immune Modulator

- Monoclonal.

_ . . Antibody Coct .
AstraZeneca AZD7442 Monoclonal Intravenous
Antibody Cocktail

‘~}Br§}i~f8icscien;:ésk_‘ : B 19‘6 &*Bﬁigﬂsj L ‘:Mc;nodkénal“ ; ‘ff:mtra\?éndu‘s o
. S - o Ahﬁbady"csc‘ktaﬂ* e
Bristol Myers BMS-986414 and BMS- Monoclonal Subcutaneous
Squibb 986413 (also known as Antibody Cocktait Injection

C135-LS and C144-L5)
CEiLlly  LY-CoV-555  Monoclonal f Intravenous

_ Antibody Single



182

SAB SAB-185 Polyclonal antibody Intravenous
Biotherapeutics

k‘Sagéhtk - ~~ﬁ~caﬁx¢s£a‘t Mesylate f*Antwwai S o ;;Ora{ o

Synairgen SNGOO01 IFN-beta Immune Modulator Inhaled

AstraZeneca  AZD7442 . Monoclonal
.. . Antibody Cocktail

Brii Biosciences Brii-196 & Brii-198 Monoclonal Intravenous
Antibody Cocktail
. l;Y‘vCQV}SS’S:f o o Monotlonat f Intravenous

EiLily
Vet . Ant;tmdy Singte

Giliad/NeuroRx Zyesami= (aviptadil Immune Intravenous
acetate) and Veklury® Modulator/Antiviral
(remdesivir}
GSK-Vir V!R7831 L o  Monoclonal o ~~lmtra§er}{‘>us‘
Molecular Ensovibep (MP0420) DARPin Intravenous
Partners/Novartis

Pfizer

BMS/ Pﬁzer Aspmn Antiplatelet Oral

‘ kOther o ~_‘Un fractmnated {UF)  Anticoagulant Intravenous
o ‘ k‘Heparm - = .
Other Unfractionated Anticoagulant Intravenous
Heparin and P2Y12
!nmbxtors
:chér - . LowMalecu{ar Weight: o - Anticoagulant S ihjectibn*
S e
Constant TXA127 Mas Receptor Y
Therapeutics Agonist



183

 Trevena AT Beta arrestm v
- W~‘Agamst
Other Therapeutic Heparin Anticoagulant

and P2Y12 Inhibitors
Other  ProphylacticHeparin  Anticoagulant
el o tf.anékk?ZYiZ‘inhibitarsJ; e
APNO1

AbbVie/Boehringer
"fihgeiheim~ L

Humamgen Lenzﬂumab Immune Modutator Intravenous

- Aiexzon S S)ammpan

‘MsduiamriAntivirat : ;

Apotex Fluvoxamine Immune Oral

Modulator/Antiviral
 GlaxoSmithkline  Fluticasone  Immune Modulator  Oral

NIH fetal tissue and related research

Please provide how the NIH obtained these specimens of mid-second trimester aborted fetuses,
Specifically, how did the grantee obtain the specimens, did it involve fetal decapitation, and what
was the approval review process and adjudication for this decision?

NIH Response:

The National Institites of Health (NIH) understands that the question refers to research
described in a published article, Development of humanized mouse and rat models with
Sfull-thickness hisman skin and autologous immune cells: That publication cites support by
the NIH-National Institute of Allergy and Infectious Diseases (NIAID)Y (R21AT135412) and
the NIH-Fogarty International Center (D43TW010039). The NIH Award P30CA047904
supported {in part) the University of Pittsburgh Biospecimen Core. NIH did not obtain fetal
tissue specimens—the extramural researchers (all but one of the authors were at the
University of Pittsburgh) would have done so. This paper includes additional information
regarding the résearch methods.
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Regarding review at the University of Pittsburgh: the paper states that “Written informed
consent of the maternal donors was obtained in all cases, under a protocol reviewed and
approved by the Institutional Review Board (IRB) of the University of Pittsburgh;
approved guidelines and federal/state regulations were adhered to for all procedures. The
use of de-identified human fetal tissues to construct humanized rodents was reviewed and
approved by the University of Pittsburgh IRB Office. The use of de-identified human fetal
tissues did not constitute human subjects research as defined under federal regulations [45
CFR 46.102(d or f) and 21 CFR 56.102(c), (e), and (1)]. The use of human fetal liver-
derived hematopoietic stem cells was reviewed and approved by the Human Stem Cell
Research Oversight (hRSCRO) at the University of Pittsburgh. The use of a biological agent
(CA-MRSA), recombinant DNA, and transgenic animals were reviewed and approved by
the Institutional Biosafety Committee (IBC) at the University of Pittsburgh. All animal
studies/experimental protocols were reviewed and approved by the Institutional Animal
Care and Use Committee (IACUC) at the University of Pittsburgh and were conducted
following approved guidelines, which adheres to the NTH guidelines for housing and care
of laboratory animals."

The applications to NIH for the awards cited in this paper underwent peer review for
scientific merit and second-level review by the NIH Institute advisory councils. NIH
requires that NIH-supported organizations, including the University of Pittsburgh, certify
that they will comply with the NIH Grants Policy Statement, which summarizes NIH
policies regarding the use of human fetal tissue in research and incorporates Federal
statutory requirements for research with human fetal tissue (sections 498A and 498B of the
PHS Act, 42 U.S.C. 298g-1 and 298g-2).

Federal law (42 USC 289¢-2) prohibits any person from knowingly acquiring any human fetal
tissue for valuable consideration. During your tenure at NIH, has the agency conducted any
audits to confirm whether NIH grantees are in compliance with the statutory requirements
regarding fetal tissue research?

NIH Response:

The National Institutes of Health (NTH) employs a long-standing and well-established
system for working with funding recipients to ensure compliance with a host of laws,
regulations, and policies, as summarized in the NIH Grants Policy Statement. When
submitting a funding application for research involving fetal tissue, the designated
representative of the external organization receiving the funding certifies that researchers
using these samples are in compliance with applicable legal requirements. In addition, by
accepting an award, funding recipients agree that they will follow all applicable legal
requirements and the NIH's Grants Policy Statement, and they must be able to demonstrate
their compliance. NIH also requires funding recipients to re-certify when additional
funding is awarded that they are in compliance, and they are responsible for establishing
internal procedural controls to ensure compliance.
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Complete information about what happens when NIH becomes aware/suspects a grantee,
contractor, or NIH employee is breaking the law can be found
here: omal.od.nih.gov/manualchapters/management/1754/.

NIH is aware of other investigative activities. In 2016, the Select Investigative Panel on
Infant Lives of the Committee on Energy and Commerce referred a number of entities for
further investigation by the Department of Justice into possible violations of the law. Also
in 2016, Senator Grassley, then chairman of the Committee on the Judiciary, referred a
number of entities to the Department of Justice for investigation and potential prosecution
(www.grassley senate.cov/news/news-releases/grassley-refers-planned-parenthood-fetal -
tissue-procurement-organizations-fbi). The U.S. Department of Health and Human Services
(HHS), Office of the Inspector General also conducted a review of NIH processes in

2016.

NIH expects researchers to obtain informed consent from the donor for any NIH-funded
research. The previous Administration required researchers seeking to use human fetal tissue to
describe the process for obtaining written, voluntary, informed consent. This includes certifying
that no enticements, benefits, or financial incentives were used at any level of the process to
incentivize abortion or the donation of HFT. Is NIH continuing to require detailed descriptions
from researchers of the informed consent obtained?

NIH Response:

Yes, as described in the April 16, 2021 notice NOT-OD-21-111
(grants.nih.gov/grants/guide/notice-files/NOT-OD-21-111.html), the National Institutes
of Health (NTH) continues to require a description of the planned written, voluntary,
informed consent process (and other information) for competing applications as specified
in NOT-OD-19-128 (grants.nih.gov/grants/guide/notice-files/NOT-OD-19-128.html) and
clarified in NOT-OD-19-137 (grants.nih.gov/grants/guide/notice-files/NOT-OD-19-
137.html). Investigators in the NIH Intramural Research Program must also affirm that
informed consent was obtained per NOT-OD-16-033 (grants.nih.gov/grants/guide/notice-
files/not-o0d-16-033 html).
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Submitted by Rep. Chuck Fleischmann

Concerned about other countries’ ability to obtain vaccines quickly for their populations, the
Administration recently announced that it will support a waiver of the World Trade Organization
TRIPS Agreement, which would waive intellectual property protections for COVID-19 vaccines.
I’m concerned because there are no guarantees that the companies or countries who seek to use
vaccine manufacturer’s intellectual property to make copies will be able to deliver safe and
effective vaccines, ot that their manufacturing processes will meet the strict regulatory standards
necessary for authorization. There are already reports of counterfeit vaccines being used to
exploit vulnerable populations in the U.S. and around the world.

o Are you concerned that giving away intellectual property via a TRIPS waiver could make
worse the existing problem of counterfeit and low-quality vaccines in the market,
possibly both endangering lives and undermining public confidence in the vaccines that
have been proven safe and effective?

NIH Response:

The terms of any TRIPS waiver for COVID-19 vaccines are under negotiation and will
include protections to ensure the safety and efficacy of COVID-19 vaccines. Other
Departments and Agencies may have additional information.

The Administration recently endorsed the idea of waiving intellectual property (IP) protections
for COVID-19 vaccines, in the hopes that it will speed up manufacturing of the vaccines around
world. However, we know that vaccine developers are already experiencing constraints in
everything from raw materials to fill-finish capacity critical to producing and administering
vaccines. These are complex products — I have read that one of the authorized vaccines requires
280 different components produced by suppliers in 19 different countries. If the companies who
developed the vaccines are forced to surrender their IP, they will have to compete with other
companies for what are already scarce resources with companies who are unlikely to have the
experience and expertise to quickly manufacture the necessary vaccines.

® Are you concerned that diverting critical supplies from manufacturers with proven track
records for delivering high-quality, safe and effective vaccines could actually worsen the
supply chain constraints we’re currently seeing, and not just for COVID vaccines, but
also non-COVID-19 medicines such as oncology and other infectious diseases?

NIH Response:

The terms of any TRIPS waiver for COVID-19 vaccines are under negotiation, Through this
and other efforts, the Administration is working to improve supply chains to meet world-
wide demands for safe and effective COVID-19 vaccines. Other Departments and Agencies
may have additional information.
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The U.S. biomedical R&D ecosystem — which of course includes the National Institutes of
Health along with innovative biopharmaceutical companies and world class universities — is the
envy of the world. It is well documented that one of the foundations of that ecosystem and a key
factor in its success is the incentive that patents create for companies to invest billions of dollars
over long time horizons with no guarantee of any financial returns. And yet, in the face of a
global pandemic, we are contemplating forcing companies to surrender their patents. It seems
unwise to me to send innovators the message that the larger the health crisis, the less we will
respect your IP.

®  As a leader of an essential part of this ecosystem, how do you believe that the waiving of
patent rights for these companies would affect their ability to partner with the
government to address future pandemics?

NIH Response:

The National Institutes of Health (NIH) is not able to speak for these companies, but the
Administration wants to ensure that U.S. Government and private sector companies continue
to have strong collaborations to address future pandemics.

Waiving intellectual property is not the same thing as a plan for the U.S.’s global vaccination
strategy. In fact, waiving the IP for the COVID vaccines without a comprehensive strategy only
jeopardizes our ability to respond to future pandemics without an actual benefit for citizens.
Other types of initiatives, such as PEPFAR, have been successful in the past.

¢ Do you think a similar public-private partnership, leveraging the existing manufacturers
that are already working hard in this space, would be a better approach?

NIH Response:

Multiple approaches aim to address vaccine shortages. Public-private partnerships are one
promising approach. The National Institutes of Health (NIH), other agencies, the private
sector, and international organizations such as the World Health Organization (WHO) are
developing such efforts to address the challenge.

Remarks on ARPA-H in Dr. Collins’ written testimony expressly mention “leveraging novel
public-private partnerships™.

» What will ARPA-H’s mandate or plans be in the realm of global health security, such as
developing vaccines and other countermeasures against COVID-19 or potential future
pandemic threats? And if there are plans, would this involvement by ARPA-H fill a need
globally that is unfilled?

NIH Response:
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ARPA-H is envisioned to revolutionize methods to prevent, treat, and even cure diseases that
the current biomedical research ecosystem has not achieved to date. As such, ARPA-H will
work with colleagues in DARPA and BARDA to fill unmet needs in the health of Americans,
global health, and global health security.

»  Would that include global partnerships and those seeking to develop innovations for
global access and application, or primarily for domestic use?

NIH Response:
Global partnerships will be encouraged in pursuit of developing innovations with global and
domestic application.

In the American Rescue Plan legislation, USAID was provided around $5 billion for global
COVID-19 response, including $905 million for Global Health Programs (in addition to and $3
billion for humanitarian response and nearly $1 billion for economic stabilization and relief).
The legislation directed the Administration to contribute to “a multilateral vaccine development
partnership to support epidemic preparedness,” which is understood to be the Coalition for
Epidemic Preparedness Innovations, or CEPI — itself a “novel public-private partnership.”

e What is the status of the contribution to CEPI from the funds made available in the
American Rescue Plan legislation more than two months ago?

NIH Response:
As this question relates to non-HHS funding, HHS defers to USAID for response.

* Does a delay in providing that contribution mean that the Administration is waiting to see
what remains after other priorities are met to determine the level of funding?

NIH Response:
As this question relates to non-HHS funding, HHS defers to USAID for response.

*  Would you see ARPA-H as possibly partnering and contributing financially to CEPI as a
novel public-private partnership, or would that be somehow redundant of what the plans
are for ARPA-H?

NIH Response:

At this stage of planning, no public-private partnerships are being ruled out, as it would be up
to the ARPA-H Director and the program directors who would be given autonomy to support
high-risk, high-reward projects within limited time frames.
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Submitted by Rep. Jaime Herrera Beutler
Alzheimer’s Research

Question: Alzheimer’s is one of the most expensive diseases in America. While recent funding
increases have enabled significant advances in understanding the complexities of the disease,
investment in Alzheimer’s research is only a fraction of what’s been applied over time, with
great success, to address other major diseases. The NIH Professional Judgment Budget for
Alzheimer’s Disease and Related Dementias for Fiscal Year 2022 requests an additional $289
million for Alzheimer’s research.

» What type of cutting-edge science could this additional investment fund? How can we
target funding to better understand the risks and protective factors in individuals across
diverse populations?

NIH Response:
What type of cutting-edge science could this additional investment fund?

Targeted investment in Alzheimer’s Disease and Alzheimer’s Disease Related Dementias
(AD/ADRD) research would further advance knowledge and understanding about preventing
dementia and improving diagnostics, treatments, and care of those living with these diseases.
Continued prioritization would also drive efforts to develop novel biomarkers for use as
screening tests and to monitor treatment response, identify and test new drug candidates,
advance comprehensive models of care, explore disease risk and protective factors, and
improve the understanding of the role of genetics and other disease mechanisms. Asa
specific example, researchers supported by the National Institutes of Health (NIH) continue
to work to develop blood tests to detect proteins that form clumps in the brain, including
amyloid and two forms of tau (ptaul81 and ptau217) to help diagnose Alzheimer’s. Recent
work indicates that neurofilament light chain (NfL), a component of a neuron’s “skeleton,”
may be a promising blood biomarker that indicates neurodegeneration and could be useful
for the detection of several neurodegenerative diseases.

NIH could increase support for late-stage clinical trials testing novel drug candidates and
importantly, the testing of repurposed drugs that are not typically developed for AD/ADRD
by pharmaceutical companies. Moreover, NIH could also expand the critical early stages of
the drug discovery pipeline by providing funding for initiatives aimed at evaluating,
prioritizing, and advancing the next generation of AD drug targets into full-fledged drug
discovery programs. As one specific example, the National Institute on Aging (NIA) has a
very successful pre-clinical drug development program that has resulted in 12 new, first-in-
class drugs (i.e., cutting-edge drugs) that are currently undergoing testing in clinical trials,

Additional areas of promise include research on impact of sex difference on the biology of
the disease and on the relationship of genes and environment to AD risk and resilience,
across diverse populations.

Previous Alzheimer’s funding helped support construction of a new intramural research
facility devoted to AD/ADRD research in Bethesda, Maryland. The Center for Alzheimer’s
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Disease and Related Dementias (CARD) supports basic, translational, and clinical research.
Although the CARD facility is expected to open in 2022, studies are already in progress. In
early 2021, CARD investigators and their collaborators began efforts to create “personalized”
stem cells for studying dementia. This project, one of the first to be supported through
CARD, is designed to engineer cell models of disease-causing gene mutations from multiple
brain disorders, including Alzheimer’s, frontotemporal dementia, and amyotrophic lateral
sclerosis, dementia with Lewy bodies, and Parkinson’s disease dementia. This project will
produce a library of cell lines that will be freely available and can be used for disease
modeling and drug development.

How can we target funding to better understand the risks and protective factors in
individuals across diverse populations?

NIH is funding several efforts to understand the risk and protective factors for AD/ADRD
across diverse populations, and a recent NIH-supported National Academy of Sciences,
Engineering, and Medicine AD/ADRD Decadal study>! explores these important topics.
NIH-supported population studies are underway to explore the health of populations over a
long period of time, which helps researchers determine why some people develop these
diseases while others do not. For this research, scientists aim to involve a large group of
people who represent the diversity of the U.S. population and collect data from them
covering a wide array of factors that might exacerbate or mitigate risk factors of disease.

With respect to better understanding the risks and protective factors in individuals across
diverse populations, NIA has recently provided funding to increase the numbers of
Black/African American and Hispanic/Latino participants in two of the primary nationally
representative data sources for tracking the incidence and prevalence of dementia as well as
longitudinal trends in dementia risk factors in the U.S. population. These additions to the
Health and Retirement Study (HRS) are aiming also to collect longitudinal blood-based
biomarkers of AD/ADRD if we can establish the feasibility of doing so and we can add novel
biomarkers as they are validated both in the ongoing HRS as well as bio-banked samples
from previous rounds of data collection. A recent initiative will add enhanced measures of
educational experiences and cognitive function to existing studies to clarify the relationship
between education, cognition, and risk of AD/ADRD, including the role of education in
social disparities in AD/ADRD outcomes. Additional ongoing work seeks to harmonize data
across nationally representative international longitudinal aging studies to support cross-
national comparisons of the influence of institutional and cultural features on AD/ADRD risk
factors and outcomes.

In addition, large-scale analyses of data collected from population studies have revealed
many possible genetic risk factors for AD/ADRD. NIH’s Genetics of Alzheimer’s Disease
Portfolio supports research to discover long-term treatments by identifying risk factor and
protective genes and their underlying molecular pathways. Within this portfolio, the

31 hitps://www.nationalacademies.org/our-work/decadal-survey-of-behavioral-and-social-science-research-on-
alzheimers-disease-and-alzheimers-disease-related-dementias
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Alzheimer’s Disease Sequencing Project (ADSP) supports studies to discover genes involved
in Alzheimer’s. This project involves more than 150 international investigators at 33
institutions. Data come from more than 60 cohorts of research participants. The aim of the
sequencing project is to identify — in diverse populations — genes that increase risk for
Alzheimer’s and those that confer protection, as well as to provide insight into why some
people with known risk factor genes do not develop the disease. To support ADSP, NIA
released a solicitation in May 2021 to encourage research applications that would help to
identify and confirm rare variants contributing to AD/ADRD in diverse cohorts, to enhance
the probability of identifying potential therapeutic approaches for risk and prevention.

NIA is also funding the Study of Latinos—Investigation of Neurocognitive Aging (SOL-
INCA) project. Initiated in 2015, the study is analyzing a wealth of data to examine how
genetics and cardiovascular disease risk factors impact the prevalence of neurocognitive
disorders among middle-aged and older participants. SOL-INCA scientists hope to find
sociocultural risk and protective factors that may contribute to observed differences in
dementia rates in the Latinx community. Its long-term goal is to identify targets that can be
tested for actionable, culturally appropriate strategies for preventing or delaying the
progression of dementia.

Through NIA-supported research, scientists also identified several novel DNA regions, or
loci, unique to Blacks/African Americans living with Alzheimer’s. Researchers found that
the main biological pathways linked to Alzheimer’s risk in African Americans largely
overlapped with those in non-Hispanic white individuals, but there were several disease-
associated genetic loci in these pathways that differed. This suggests that these overall
pathways, including those responsible for immune response, intracellular transport, nervous
system development, and fat metabolism, are not ethnic-specific and are important in
understanding Alzheimer’s disease risk across ethnic groups. The differences in the genetic
regions in these pathways could prove to be additional targets for further investigation into
racial/ethnic differences in risk. The researchers also found a link between kidney system
development and Alzheimer’s risk in African Americans, suggesting another novel disease
mechanism to explore to better understand unique differences in disease risk between ethnic
groups. African Americans are three times more likely to experience kidney failure than non-
Hispanic whites. They are also more likely to have both dementia and kidney disease.
Additional research to understand this connection will be important for the prevention and
treatment of Alzheimer’s disease in African Americans.

Question: Alzheimer’s is a devastating condition for individuals and their family. By 2025, in my
state of Washington, Alzheimer’s disease is expected fo increase by 16.7% in adults 65 and
older. 've introduced a bipartisan bill, the ENACT 4ct, to increase the participation of
underrepresented populations in Alzheimer’s and other dementia clinical trials.
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» How is NIH working to ensure that clinical trials enroll populations that are
representative of the broader U.S. population, especially those most likely to need access
to future treatments?

NIH Response:

To ensure that prevention and treatment interventions will be effective for all people living
with Alzheimer’s Disease and Alzheimer’s Disease Related Dementias (AD/ADRD),
investigators must recruit research participants from more diverse populations, including
Blacks/African Americans and Hispanics/Latinos, who are at higher risk of dementia than
white Americans. As a federal agency, the National Institutes of Health (NIH) is helping to
coordinate, collaborate, and fund a range of activities to achieve this goal. The National
Institute on Aging (NIA) has engaged in several activities to facilitate and enhance clinical
study enrollment and retention. In 2018, NIA in collaboration with the Alzheimer’s
Association and many other stakeholders, developed and released the National Strategy for
Recruitment and Participation in Alzheimer’s and Related Dementias Clinical Research. The
main goal of the national strategy is to engage broad segments of the public in the
Alzheimer’s and related dementias research enterprise, with a particular focus on
underrepresented communities, so that studies with an aim to better understand and
eventually cure these disorders can successfully and more quickly enroll and retain
individuals. To complement and support the National Strategy, NIA established the
Alzheimer’s and Dementia Outreach, Recruitment, and Engagement (ADORE) platform in
2019. The platform is an online, searchable database of materials that facilitates resource
sharing on topics related to. the engagement, recruitment, and retention of participants in
AD/ADRD studies.

NIA also has conducted annual focus groups, surveys, and stakeholder interviews to tailor
recruitment materials for clinical studies to reach underrepresented populations more
effectively. Using the findings from these research efforts, NIA has developed sets of
materials and messaging, including videos and other multimedia, print ads, posters, and
social media, tailored to specific underserved and vulnerable populations, including Asian
Americans and Pacific Islanders (AAPI; 2021) available in English, Tagalog, Chinese, and
Hindi; Spanish-speaking communities (2020) and available in both English and Spanish; and
Black/African American audiences (2019). Additional communication activities to improve
outreach to American Indians/Alaska Natives is underway in 2022,

In 2021, NIA launched OutreachPro, a web-based communication tool that enables health
care professionals to more easily produce and brand tailored clinical trial recruitment
materials and strategies. Designed to help reach multiple cultures and those who do not speak
English, the tool enables the research community to access, adapt, and personalize materials
that NIA has developed — and will continue to create — for underrepresented communities.

A key factor for improving enrollment is to help researchers monitor recruitment in near real
time. To track, report, and manage enrollment data, NIA awarded a contract in 2020 to
develop a unified Clinical Research Operations & Management System (CROMS). The tool



193

has been developed and NIA is currently working with grantees to enter their enroliment data
into the system initially and then on a monthly basis. Through CROMS, NIA can track,
manage, and report enrollment data and activities made possible via the NIA-funded clinical
research portfolio. CROMS provides critical real-time information to ensure that NIA-
supported clinical studies are making appropriate progress toward reaching their recruitment
goals related to multiple underrepresented groups, including minorities. Using data from
CROMS, NIA can then better implement, monitor, and rectify studies that perform poorly
with respect to minority enrollment, as well as track studies that successfully enroll
participants to identify and disseminate best practices to other grantees.

NIA continues to fund several projects with researchers to better understand the myriad of
challenges scientists and potential participants face in clinical trials recruitment. In
November 2018, NIA released a grant solicitation to encourage applications for projects that
examine health disparities related to Alzheimer’s, as well as strategies for recruitment and -
retention into clinical studies. To date, NIA has funded more than 115 projects in response to
this initiative, and the funding opportunity will remain active for receipt of additional
applications until November 2021. Collectively, projects will compare differences in risks for
these conditions for men versus women, different racial and ethnic groups, rural
communities, socioeconomically disadvantaged neighborhoods, and other societal and
individual factors. Additionally, NIA funded Foundations of Representative Engagement,
Valid, and Effective Recruitment (FOREVER) in Alzheimer’s Research in September 2020.
Through this project, researchers are developing and implementing novel methods for
recruitment, engagement, and retention of groups underrepresented in research into
AD/ADRD studies through community engagement and the NIA-funded Alzheimer’s
Disease Research Centers. The research team is also developing recruitment, engagement,
and retention metrics and interventions, and establishing communications frameworks to
improve literacy for both the general public and research communities. Conducting clinical
trials with participants who are not only representative of the broader U.S. population but
also most affected by the disease, as well as helping the field better recruit diverse
participants is a high priority for NIA, and we will continue to strongly pursue these
important issues.
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Stillbirth Research, ECHO

Question: One of the areas of research that we continue to lack in is our understanding and data
collection capacity on stillbirth. We know that more than 24,000 babies, most likely more, are
stillborn each year, with the rate of early stillbirth remaining unchanged over time.

* How can we maximize NIH’s resources to ensure we are funding research to ensure
optimal birth outcomes for moms and babies, especially in areas like stillbirth?

NIH Response:

Stillbirth accounts for 60 percent of all deaths occurring around the time of birth, yet the
causes of many of these are unknown. The Eunice Kennedy Shriver National Institute of
Child Health and Human Development (NICHD) supports research on the causes of
stillbirth, its occurrence in populations, risk factors, and ways to prevent it from happening.
For example, a recent NICHD-funded study looked at the role of umbilical cord
abnormalities in stillbirth. It found that problems in the development of the umbilical cord
can deprive the fetus of necessary oxygen and nutrients. Another NICHD-funded study
developed a new ultrasound technique to monitor the placenta for impaired fetal blood flow
early in pregnancy, which could help prevent stillbirth.

NICHD’s Human Placenta Project aims to revolutionize our understanding of the placenta
and ultimately improve the health of mothers and children. The goals of the project are to
understand the role of the placenta in health and disease; develop new tools understand and
monitor, in real time, placental development and function in normal and abnormal
pregnancies; develop and evaluate non-invasive markers for prediction of adverse pregnancy
outcomes; understand the contributions of placental development to long-term health and
disease; and develop interventions to prevent abnormal placental development and hence
improve pregnancy outcomes. This may one day help treat, and even prevent, a range of
common pregnancy complications, including stillbirth, while providing insights into other
areas of science and medicine.

s Are there opportunities to study and collect data on stillbirth by evaluating data from the
ECHO study?

NIH Response:

The Environmental Influences on Child Health Outcomes (ECHO) program supports
multiple, synergistic, longitudinal studies to investigate how environmental exposures—
including physical, chemical, social, behavioral, biological, and natural and built
environments—influence child health and development. The studies focus on five key
pediatric outcomes that have a high public health impact 1) pre-, peri-, and postnatal
outcomes, 2) upper and lower airway, 3) obesity, 4) neurodevelopment, and 5) positive
health. The Program has two major components, the ECHO Cohorts — for observational
research, and the ECHO IDeA States Pediatric Clinical Trials Network ISPCTN)- for
interventional research.
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The ECHO Program includes 16 cohorts with ongoing recruitment during pregnancy and
data from 37,000 completed pregnancies. Of those pregnancies, the Program has collected
medical record abstraction data from about 30,000 women, which potentially includes
information on stillbirths.

The ECHO Program is currently in the process of putting its data on a data platform with a
target date for wider availability to the scientific community in Spring/Summer 2022,

Maternal and Child Health

Question: As you know, the United States is the only developed country to see maternal
mortality rates rising and it is much worse for women of color. Maternal mental health is also far
too pervasive with many cases unreported and untreated with perinatal mood and anxiety
disorders (PMADs) affecting 1 in 7 pregnant and postpartum women that cost $14.2 billion in
2017 alone.

e What is NIH doing to fund research to address maternal health issues, including the
physical and psychological health of mothers throughout the first year of the birth of their
children?

NIH Response:

Maternal health is a priority for the National Institutes of Health (NIH) and muitiple NIH
institutes have heavily invested in research to prevent maternal morbidity and mortality
(MMM) and improve health for individuals, before, during, and after pregnancy. In FY 2020
NIH supported $407 million of research on maternal health.

In a year that was dominated by both the coronavirus disease 2019 (COVID-19) pandemic
and renewed calls to combat health disparities and inequities, NIH ensured these challenges
were integrated into efforts to reduce MMM. In March 2020, researchers in the Eunice
Kennedy Shriver National Institute of Child Health and Human Development’s (NICHD)
Maternal-Fetal Medicine Units Network designed the Gestational Research Assessments for
COVID-19 (GRAVID) study, which evaluated data from more than 1,200 pregnant women
at 33 hospitals across the country and found that pregnant COVID-19 patients with severe
disease are at higher risk for cesarean delivery, postpartum hemorrhage, hypertensive
disorders of pregnancy, and preterm bitth. Data from the study is being shared with a larger
registry to inform future studies of COVID-19’s effects on pregnancy and maternal health.

NIH’s IMPROVE (Implementing a Maternal health and PRegnancy Outcomes Vision for
Everyone) Initiative aims to build an evidence base that will improve maternal care and
outcomes from pregnancy through one year postpartum. IMPROVE is co-led by NICHD,
the NTH Office of the Director (OD), and the NTH Office of Research on Women’s Health
and engages over 30 NIH Institutes, Centers, and Offices to research the leading causes of
maternal mortality in the United States—cardiovascular disease, infection, and immunity—as
well as contributing health conditions or social factors, such as mental health disorders,
diabetes, obesity, substance use disorders, and structural and healthcare system issues that
disproportionately affect Black pregnant and postpartum women. IMPROVE prioritizes
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comprehensive, interdisciplinary research that engages communities with high rates of
maternal deaths and complications. This work will help create tailored, evidence-based
solutions for pregnant and postpartum women.

» The opioid crisis is acute in our country and many babies are being exposed to drugs
during pregnancy. What is NIH doing to address these youngest of victims and what are
we learning?

NIH Response:

Each year, tens of thousands of babies are exposed to opioids during pregnancy, which can
lead to poor fetal growth, preterm birth, withdrawal symptoms such as tremors, irritability,
seizures, sleep, digestive, and feeding problems. The National Institutes of Health (NIH) is
actively supporting research programs that can better prevent, understand, and address these
problems. The trans-NIH Helping to End Addiction Long-term® (NIH HEAL Initiative®)
was launched in 2018 and includes efforts to understand the impact of the opioid crisis on
pregnant people and newborns. The Advancing Clinical Trials in Neonatal Opioid
Withdrawal Syndrome (ACT NOW) Program is part of HEAL and combines the efforts of
the Eunice Kennedy Shriver National Institute of Child Health and Human Development
(NICHD) Neonatal Research Network and the Institutional Development Award (IDeA)
States Pediatric Clinical Trials Network (ISPCTN) to inform the clinical care of infants who
are exposed to opioids in the womb. Three large-scale ACT NOW studies are currently
ongoing: one study examines ways to soothe infants in withdrawal without medications, one
study focuses on the best ways to provide medications to infants to treat withdrawal and taper
them off over time, and one study is exploring the long-term effects and development of
individuals born with neonatal opioid withdrawal syndrome (NOWS). HEAL is also
supporting future studies that will begin in 2022 to address scientific and knowledge gaps in
the clinical management of infants exposed to opioids in utero.

Another large study partially funded through HEAL and led by the National Institute on Drug
Abuse (NIDA), the HEALthy Brain and Child Development Study (HBCD), is designed to
elucidate the long-term effects of perinatal exposure to opioids on infant and child
development. HBCD will follow a large cohort of pregnant women and their children from
regions of the country significantly affected by the opioid crisis. The study will collect
information beginning at birth and continuing through early childhood, including structural
and functional brain imaging; physical measures; medical history; family history;
biospecimens; and social, emotional, and cognitive development. Knowledge gained from
this research will be used to better understand and ultimately prevent or attenuate the harms
of prenatal and postnatal exposure to drugs or other adverse environmental conditions,
including risk for early substance use, mental disorders, and other behavioral and
developmental problems. It will also identify resilience factors that may mitigate some of
these adverse outcomes,
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NIDA also funds a large range of research projects on the mechanisms and consequences of
prenatal drug exposure, including studies on cellular, molecular, and developmental
outcomes; optimizing substance use disorder treatment for the mother-infant dyad; clinical
markers and screening tools to detect neonatal abstinence syndrome (NAS)/NOWS; novel
treatments for NAS/NOWS; and parenting interventions for at-risk mothers. NIDA-funded
research has led to the development of the Prapela stochastic vibrotactile stimulation (SVS)
hospital bassinet pad, which provides soothing vibrations and is used as adjunctive therapy in
newborns with prenatal opioid exposure. Prapela has received Breakthrough Device
designation from the U.S. Food and Drug Administration (FDA) for this therapy.

NIH research is advancing our understanding of the neonatal opioid exposure problem and
discovering new ways to treat it. Recent ACT NOW work on infants with NOWS
investigated treatment alternatives when first-line opioid therapy is ineffective.
Phenobarbital and clonidine are typically used as secondary treatments for NOWS. The
researchers found that babies treated with phenobarbital have a shorter length of hospital stay
and shorter morphine treatment than babies treated with clonidine but are discharged from
the hospital more often on secondary medication. Although further studies are needed to
understand if the benefit of shorter hospital stays and morphine treatments outweigh the
potential neurodevelopmental consequences of phenobarbital use in infants with NOWS, this
study is an important step in improving understanding of optimal care for newborns exposed
to opioids.

Rare Cancer

Question: Rare cancers account for 380 of 400 distinct forms of cancer and almost 1/3 of

all diagnoses and include all pediatric cancers. A recent analysis showed that 80 percent of all
patients who lacked an FDA-targeted therapy were rare cancer patients. In addition, of the 3,994
clinical trials in phases 1, 2, and 3 from January 1, 2012 to January 1, 2017, almost 75 percent
did not include a rare cancer by name. While rare cancer affects every population, translational
research and commercial drug development has traditionally neglected small patient populations.
Each subtype of cancer requires a targeted therapy to save a life or to significantly improve
lifespan.

e  What is NIH’s plan to ensure there is adequate investment in treatments for rare cancer
patients?

NIH Response:

The National Institutes of Health (NIH) remains committed to supporting research to advance
the understanding of all cancers, including rare cancers, and to inform the development of
targeted cancer therapies for rare cancers and rare subtypes of cancers, including pediatric
cancers (all types and subtypes of pediatric cancers are considered “rare” by definition).

The cancer research community — thanks to NIH-supported developments in understanding
the specific genes, proteins, and other unique molecular characteristics driving certain cancer
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subtypes — continues to recognize that cancer is made up of a collection of hundreds, if not
thousands, of subtypes defined by these characteristics. As a result of National Cancer
Institute (NCT)-supported efforts and other relevant research, “cancer” is increasingly
becoming a collection of rare cancer subtypes.

This evolved understanding of cancer is reflected in NCI’s current clinical trials portfolio and
investments in translational and basic research, including several initiatives in the intramural
Center for Cancer Research (CCR). '

Increasingly, clinical trials are examining targeted therapies based on molecular subtypes.
For example, NCI's National Clinical Trials Network (NCTN) is currently supporting trials
agsessing therapies to treat gliomas with certain genetic alterations
(www.clinicaltrials.gov/ct2/show/NCT00887146) and pancreatic cancers with specific gene
alterations (www.clinicaltrials.gov/ct2/show/NCT04858334 ;
www.clinicaltrials.gov/ct2/show/NCT04548752). NCI also supports trials that are dedicated
to patients with rare tumors, including the NCTN-supported DART (Dual Anti-CTLA-4 and
Anti-PD1-Blockade in Rare Tumors) Trial (www.clinicaltrials.gov/ct2/show/NCT02834013)
and the Rapid Analysis and Response Evaluation of Combination Anti-Neoplastic Agents in
Rare Tumors (RARE CANCER) Trial (www.clinicaltrials.gov/ct2/show/NCT04449549),
which is supported by NCI's Experimental Therapeutics Clinical Trials Network.

To ensure that researchers have a strong pipeline of therapy candidates to consider for use in
clinical trials, NCI supports several initiatives to support the preclinical stage of development
of therapeutics to treat rare cancers, including the NCI Experimental Therapeutics (NeXT)
Program and the Pediatric Preclinical Testing Consortium (PPTC). The mission of NeXT is
to advance clinical practice and bring improved therapies to patients with cancer by
supporting the most promising new drug discovery and development projects. The PPTC
addresses key challenges associated with the development of new therapies for children with
cancer by developing reliable preclinical testing data for pediatric drug candidates that can be
used to inform new agent prioritization decisions.

The first step in identifying new therapeutic targets, however, is elucidating the basic
biological mechanisms that give rise to cancers. To further these research efforts, NCI
supports the development of resources for broad use across the cancer research community.
These resources include cell lines, organoid models, patient derived xenograft (PDX) models,
biospecimens, and other biological samples. NCI makes drug information summaries
available on its website, along with extensive cancer treatment summaries. Additional
resources include the Developmental Therapeutics Program, the National Clinical Trials
Network (NCTN) Navigator, Patient-Derived Xenograft (PDX) Centers, PDX Finder, the
NCI Mouse Repository, and the Physician Data Query (PDQ) Database. A more extensive
list is available at www.cancer.gov/research/resources/.

The Rare Tumor Patient Engagement Network, launched in fiscal year (FY) 2018 and part of
NCI's CCR, leverages the resources of the NCI intramural research program and the NIH
Clinical Center to bring together investigators, patients, and advocacy groups to study rare
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tumors. Under the umbrella of this effort, NCI launched the My Pediatric, Adolescent, and
Adult Rare Tumor (MyPART) Network, a collaboration of scientists, patients, family
members, advocates and healthcare providers to find treatments for rare cancers. The
MyPART Network collects samples like blood, saliva, and archived biopsy tissue from
people with rare solid tumors as part of the Natural History Study of Rare Solid Tumors. The
purpose of the study is to engage rare tumor patients and their families in the research
process, study how rare tumors grow, track participants’ health history over a long period of
time, share data with other scientists, build new ways of testing new treatments, and design
new clinical trials for rare cancers. MyPART scientists also hold clinics on rare tumors to
facilitate collaborations between researchers, patients, and advocacy organizations; to date,
MyPART has hosted clinics on chordomas, SDH-deficient gastrointestinal stromal tumors,
and medullary thyroid cancer, and more clinics are in the planning stages. Additionally, the
NCI Comprehensive Oncology Network Evaluating Rare CNS Tumors (NCI-CONNECT)
program aims to advance the understanding of rare adult central nervous system (CNS)
cancers by establishing and fostering patient-advocacy-provider partnerships and networks to
improve approaches to care and treatment; seven clinical studies and trials are currently open
through NCI-CONNECT (www.cancer.gov/rare-brain-spine-tumor/refer-participate/clinical-
studies).

Because of these and similar investments, the U.S. Food and Drug Administration (FDA) has
approved a number of therapies in recent years for patients with rare cancer subtypes and
related conditions. For example, in May 2021, the FDA granted accelerated approval to
sotorasib (Lumakras) for patients with locally advanced or metastatic non-small cell lung
cancer (NSCLC) with alterations in the KRAS GI12-C gene, a mutation which is present in
only 13.8 percent of NSCLC patients (ascopost.com/news/january-2021/prevalence-of-kras-
g12¢-somatic-mutations-by-cancer-type-race-and-sex/). Similarly, the FDA approved
selumetinib (Koselugo) in 2020 for the rare tumor condition neurofibromatosis type 1, in
patients over the age of two, as the first approved treatment for this condition. In 2018, the
FDA granted accelerated approval to larotrectinib (Vitrakvi) for adult and pediatric patients
with solid tumors with a neurotrophic receptor tyrosine kinase (NTRK) gene fusion. NTRK
gene fusions are prevalent in nearly all cases of certain rare cancer subtypes, including
secretory carcinoma of the breast or salivary gland and infantile fibrosarcoma; they have also
been observed in some patients with more common types of cancer, such as glioma,
melanoma, and carcinomas of the thyroid, lung, and colon
(www.ncbi.nlm.nih.gov/pme/articles/PMC6859817/).

NIH will continue to support research efforts that reflect the scientific understanding of the
many subtypes of cancers, including work that will enable the development of therapies for
rare tumor subtypes.
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Submitted by Rep. John Moeolenaar

Additional Research on Psychedelic Drugs

I recently read articles about the potential therapeutic benefits of certain psychedelic drugs, such
as psilocybin, MDMA, and ketamine, in the treatment of severe depression and post-traumatic
stress disorder. Traditional pharmacological and psycho-analytical treatments are helpful, but
some patients are not responsive. Recent research into alternative treatments — including
psychedelic drugs — has shown promise in treating chronic and treatment-resistant mental health
disorders when fraditional treatments have failed.

Questions (for Dr. Volkow):

* Despite the common stigma associated with these drugs, could you please share your
thoughts on the possible benefits of expanding research into these drugs?

NIH Response:

The National Institute of Mental Health (NIMH) supports the development and testing of
therapeutic interventions for mental illnesses. This includes — when conventional
interventions fail — the use of dissociative drugs such as ketamine and psychedelic drugs such
as psilocybin. For example, the dissociative anesthetic ketamine®? has recently emerged as
an effective fast-acting antidepressant. The NIMH Director’s Message,>* “New Hope for
Treatment-Resistant Depression: Guessing Right on Ketamine,” describes the role of NIMH
and other researchers in the development and U.S. Food and Drug Administration (FDA)
approval of esketamine — a purified form of ketamine — for treatment-resistant depression.

o Has NIH reviewed research in the area of alternative treatments, including psychedelics,
and if so, what conclusions has the agency drawn from this research?

NIH Response:

The National Institutes of Health (NIH) continuously reviews research in the area of
alternative treatments, including psychedelics for mental illnesses and substance use
disorders. Psychedelic drugs hold promise as potential therapeutics, although additional
research is needed to examine their efficacy and safety, including following repeated
exposures and potential interactions with concurrent treatments. In 2022, the National
Institute of Mental Health (NIMH), the National Institute on Drug Abuse (NIDA), and the
National Insitute on Alcohol Abuse and Alcoholism (NIAAA) will host a scientific workshop
to consider hallucinogens, psychedelics, and entactogens (a category of drugs that affect

. empathy or sympathy) as potential medications for the treatment of serious mental illnesses
and substance use disorders. The workshop will emphasize gaps and challenges of

32 pubmed.ncbi.nlm.nih.gov/27839782/
3 www.nimh.nih.gov/about/director/messages/2019/new-hope-for-treatment-resistant-depression-guessing-right-on-
ketamine
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conducting psychedelic drugs research, what has been learned to date, and optimizing future
study designs.

o Has NIH received any applications for research grants for psychedelics, and if so, have
they approved any?

NIH Response:

The National Institutes of Health (NIH) has funded several research projects involving
therapeutic applications of psychedelic drugs. For example, within the National Institute of
Mental Health (NIMH) Intramural Research Program, Dr. Carlos Zarate is conducting
clinical trials® to better understand how ketamine rapidly reduces depressive symptoms in
people with treatment-resistant major depressive disorder. Other NIMH-funded researchers
are examining® the mechanisms underlying the antidepressant effects of psychedelic drugs in
an effort to develop novel, non-hallucinogenic treatment strategies that are both safer and
more effective than existing treatment options. The National Institute on Drug Abuse
(NIDA) also supports research on psychedelics, including a clinical trial® which aims to
assess the efficacy of ketamine in combination with behavioral therapy for the treatment of
cocaine use disorders, as well as a trial” to compare the efficacy of the psychedelic drug
psilocybin to the nicotine patch for smoking cessation. Additionally, a privately funded
clinical trial®® is assessing the potential efficacy of the psychedelic drug psilocybin for the
treatment of obsessive-compulsive disorder. While the NIH is not directly funding this trial,
NIMH does support the trial’s principal investigator through a Mentored Patient-Oriented
Career Development Award.*

¢ Ifthey haven't approved any, what are the reasons for passing on the research
opportunity?

NIH Response:

The National Institutes of Health (NIH) has approved research projects on the potential
therapeutic effects of psychedelic drugs. For example, within the National Institute of
Mental Health (NIMH) Intramural Research Program, Dr. Carlos Zarate is conducting
clinical trials®” to better understand how ketamine rapidly reduces depressive symptoms in
people with treatment-resistant major depressive disorder. Other NIMH-funded researchers
are examining®! the mechanisms underlying the antidepressant effects of psychedelic drugs
in an effort to develop novel, non-hallucinogenic treatment strategies that are both safer and
more effective than existing treatment options. The National Institute on Drug Abuse

34 clinicaltrials.gov/ct2/show/NCT03065335
35 reporter.nih.gov/project-details/ 10003396
% reporter.nih.gov/project-details/9922890

37 reporter.nih.gov/project-details/10187739
2 clinicaltrials.gov/ct2/show/NCT03356483
% reporter.nih.gov/project-details/10127338
“clinicaltrials.gov/ct2/show/NCT03065335
41 reporter.nih.gov/project-details/10003396
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(NIDA) also supports research on psychedelics, including a clinical trial** which aims to
assess the efficacy of ketamine in combination with behavioral therapy for the treatment of
cocaine use disorders, as well as a trial*® to compare the efficacy of the psychedelic drug
psilocybin to the nicotine patch for smoking cessation. Additionally, a privately funded
clinical trial* is assessing the potential efficacy of the psychedelic drug psilocybin for the
treatment of obsessive-compulsive disorder. While the NIH is not directly funding this trial,
NIMH does support® the trial’s principal investigator through a Mentored Patient-Oriented
Career Development Award.

2 reporter.nih.gov/project-details/9922890

3 reporter.nih.gov/project-details/10187739
4 clinicaltrials.gov/ct2/show/NCT03356483
45 reporter.nih.gov/project-details/10127338
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The CHAIR. This hearing will come to order.

As this hearing is fully virtual, we must address a few house-
keeping matters.

For today’s meeting, the chair or staff designated by the chair
may mute participants’ microphone when they are not under rec-
ognition, for the purposes of eliminating inadvertent background
noise.

Members are responsible for muting and unmuting themselves.
If T notice that you have not unmuted yourself, I will ask you if
you would like the staff to unmute you. If you indicate approval by
nodding, staff will unmute your microphone.

I remind all members and witnesses that the 5—minute clock still
applies. If there is a technology issue, we will move to the next
member until the issue is resolved, and you will retain the balance
of your time.

You will notice a clock on your screen that will show how much
time is remaining. At 1 minute remaining, the clock will turn yel-
low. At 30 seconds remaining, I will gently tap the gavel to remind
members that their time has almost expired. When your time has
expired, the clock will turn red and I will begin to recognize the
next member.

In terms of the speaking order, we will begin with the chair and
ranking member. Then, members present at the time the hearing
is called to order will be recognized in order of seniority; and, fi-
na&ly, members not present at the time the hearing is called to
order.

Finally, House rules require me to remind you that we have set
up an email address to which members can send anything they
wish to submit in writing at any of our hearings or markups. That
email address has been provided in advance to your staff.

With that, I would want to acknowledge Congressman Harris,
who is serving as ranking member today for this hearing in Con-
gressman Cole’s absence. And I also want to thank all of our col-
leagues for joining.

I am pleased to have the Centers for Disease Control and Pre-
vention leadership back before the subcommittee to discuss the cur-
rent state of the pandemic and our Nation’s response and the
President’s budget request for fiscal year 2022 for the CDC.

(203)
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On February 23, this subcommittee held a roundtable session
with CDC focused on the COVID-19 response, and, a day later, we
held a hearing focused on public health infrastructure.

Since that roundtable and hearing in February, our Nation’s re-
sponse to COVID-19 has made significant advancements. Vaccines
are now widely available. One vaccine is now approved for those
age 12 and above. Nearly 300 million vaccine doses have been ad-
ministered, including nearly 4 million in my home State of Con-
necticut.

Last week, we heard from the Yale New Haven Health System
that they are now treating a, and I quote, “staggeringly small”
number of COVID patients. This is a tremendous accomplishment.
Our public health workers are finally able to sleep again. Our fami-
lies are finally breathing a sigh of relief. And our workforce and
our economy are beginning to rebound.

But the messages from the public health infrastructure hearing
in February were clear. COVID-19 exposed numerous realities in
our Nation, including that our Nation’s public health infrastructure
is extremely fragile.

Many health departments are still using fax machines or doing
data entry by hand. Information about patients’ names, sex, or
pregnancy status are not being shared across departments. Health
workers are leaving the field in droves, while others need workforce
development. And our research labs are struggling to find the
equipment, capacity, and trained workforce they need.

But, now, communities are realizing that our public health part-
ners are essential, not only for infectious diseases but for health
promotion and protection to keep our communities healthy and
functioning. Our Nation’s public health system can no longer only
get attention during a crisis. We must invest in the public health
workforce, laboratories, and data modernization, not just to re-
spond to the pandemic but every year.

After this pandemic is over, our public health agencies cannot go
back to where they were. We need to meet this moment and build
a public health architecture to move our public health partners and
workforce forward. Today’s hearing is the next step in turning
those recommendations into action.

While we will not receive the details of the President’s budget
until later this week, we know from the budget blueprint that the
administration is requesting $8,700,000,000, an increase of
$1,600,000,000 over 2021 enacted, for the CDC. The administration
has described this request as, and I quote, “the largest increase in
budget authority for CDC in nearly two decades.”

But, while this is a very welcome increase, I think in general we
need to consider increasing investments for the CDC not just this
year but every year. As I have said many times, one-time invest-
ments do not ensure the CDC and our public health departments
are ready to address chronic challenges.

And we need to ensure our public health infrastructure is ready
to address the challenges or pandemics of the future. This COVID-
19 pandemic has only further underscored the need to view public
health infrastructure as a fundamental service, not just something
we fund when the need arises. The tide has turned. We need to
start providing funding to address core public health activities.
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While I look forward to receiving detailed requests for CDC, the
programs highlighted to receive increases in the summary released
in April are very welcome: maternal mortality prevention, firearm
injury and mortality prevention research, climate and health, social
determinants of health, and the establishment of a new commu-
nity-based violence intervention program.

In terms of gun violence research, I am particularly interested in
getting a progress report. I know it may be too early, but I hope
that you can let us know a little more about the status of gun vio-
lence research and what we have learned.

In terms of maternal mortality prevention, I also want to say
that I am pleased to see increased investments in research on ma-
ternal health to address the crisis of maternal mortality in the U.S.
We absolutely need to make this a nationwide effort. Not one more
mother should die just for participating in the miracle of birth.

I also think the increased funding for research on how to reduce
racial and ethnic disparities in maternal health outcomes and im-
proving maternal mental health is particularly crucial.

I might add that, 2 weeks ago, the CDC made a significant up-
date to its guidance: that fully vaccinated people no longer need to
wear a mask or physically distance in most situations.

Dr. Walensky committed to leading the CDC with science, and 1
know that we will have a lot of questions about the current sci-
entific evidence that led to this updated guidance and the subse-
quent guidance that we are all awaiting to be updated by CDC.

I know that many people I have spoken to are still uncomfortable
with this change and are not confident that being around people
who are unmasked is safe. There is still a lot of uncertainty about
the nuances that may be implied in such guidance.

Throughout this pandemic, CDC has been in the unenviable posi-
tion of making black and white recommendations in a world of gray
areas. So I think it will be helpful to drill down on what this guid-
ance means and how we can continue to restore public confidence
in such guidelines. That is why I greatly look forward to today’s
discussion.

Now, let me turn to my colleague, Congressman Harris, for any
opening remarks that he may have.

Mr. HArrIS. Thank you very much, Madam Chair.

And good morning, Dr. Walensky. Thank you for coming before
the subcommittee this morning.

Before I begin, I want to recognize the outstanding work and ca-
reers of Drs. Anne Schuchat and Nancy Messonnier, two longtime
CDC physicians who have both recently announced their depar-
tures. I want to thank both of these remarkable scientists for their
public service, dedication, and commitment to public health, espe-
cially during the COVID pandemic. You will both be missed.

Just over 14 months since the COVID pandemic began, it is fi-
nally winding down in America. I think it is worth recognizing once
again the stunning success that rapidly bringing a COVID-19 vac-
cine to market has had on the trajectory of this disease in America.

The COVID-19 vaccines are the most quickly developed vaccines
in history, thanks not only to the skill of researchers at Pfizer,
Moderna, and other manufacturers but also due to the work of Op-
eration Warp Speed under the previous administration. Operation
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Warp Speed set our country up for the outstanding results of our
current vaccination efforts.

It has been a pleasure for me personally to lend a hand to help
get Marylanders vaccinated, and I continue to encourage to get ev-
eryone vaccinated as soon as they can. The vaccines are relatively
safe and effective and are enabling us to resume our normal lives
quickly.

On that note, I was glad to see that the CDC finally began to
follow the science and recognize that vaccinated individuals can
safely resume activities. Studies have shown for months that vac-
cines are effective and that outdoor transmission is almost non-
existent.

I continue to question why the CDC resisted making these state-
ments for so long, why many of our schools continue to be closed,
why the mask mandate continues in the House of Representatives,
and why children at outdoor camps this summer need to wear a
mask.

One wonders whether pressure from teachers’ unions and the
need to distract from other difficulties facing our Nation, such as
growing inflation, spiking gasoline prices, renewed conflict in the
Middle East, have influenced this public health guidance on
schools. I certainly hope this is not the case, but the timing and
information about the influence that teachers’ unions had on CDC
guidance are troubling.

A key part of our transition back to normalcy will rely on fully
reopening our schools. Census data shows that 50,000,000 working
Americans have children who are school-age or younger. For many
of these individuals, schools are the primary form of childcare. As
such, it is imperative that all schools fully reopen immediately, not
only so parents are not forced to choose between working and car-
ing for their children but also so that the children can continue
learning in the best educational environment.

Children with disabilities and those without as many resources
at home have been robbed of over a year of academic, social, and
emotional growth during this pandemic. But the science is clear:
We need to bring these children back into the classroom now.

These are important issues to discuss, and I am sure there will
be questions about them this morning, but let me briefly touch on
the fiscal year 2022 budget request before I conclude my remarks.

The fiscal year 2022 request contains the largest budget author-
ity increase in CDC in nearly 20 years. You are asking for funding
to enhance State and local public health infrastructure as well as
to build international capacity to detect and respond to emerging
global biological threats.

I support many of these efforts. As an obstetric anesthesiologist,
for instance, I especially support the focus on reducing maternal
mortality and morbidity. But I do question the magnitude of these
increase in a single year, especially when overlaid on top of the bil-
lions of dollars provided in emergency COVID relief bills last year.

I also question whether some of the funding items highlighted in
your request are outside of CDC’s core mission. For example, the
budget will request double the amount of funding for firearm pre-
vention research.
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You are also asking for $110,000,000 for CDC’s Climate and
Health Program, a 1,000-percent increase, to, quote, “identify po-
tential health effects associated with climate change and imple-
ment health adaptation plans.”

Are these kind of activities in the same priority category as com-
bating COVID or other chronic diseases that threaten our most vul-
nerable populations or reducing antibiotic resistance? I would
argue that they are not and that we should focus our CDC re-
sources on communicable and chronic diseases rather than on con-
troversial, politically charged activities.

I look forward to the hearing this morning, and I yield back the
balance of my time.

The CHAIR. With that, we would like to again welcome and intro-
duce our witnesses: Dr. Rochelle Walensky, Director, Centers for
Disease Control and Prevention.

Good morning and welcome, Dr. Walensky. And many, many,
many thanks for the outstanding work that you have been doing
and really using science as your guide, particularly with regard to
COVID and the manner in which we should proceed. And we are
grateful for that guidance and, really, returning the CDC to, really,
its former past in being drivers of science and letting the CDC, and
not politics, engage in the direction that we take a pandemic or any
other illness.

Dr. Anne Schuchat, Principal Deputy Director, Centers for Dis-
ease Control and Prevention.

And as my colleague has mentioned, you recently announced
your plans to retire, Dr. Schuchat, after 33 years at the CDC. I say
thank you to you for your dedication, for your public service. We
have been many times—whether it was Ebola or whether it was
the lead poisoning of our children in Michigan and other areas, you
have had a stellar career. And we are delighted to have you once
again before this subcommittee.

And, Dr. Walensky, your full written testimony will be included
in the record. You are now recognized for 5 minutes for your open-
ing statement.

Dr. WALENSKY. Good morning. Thank you very much. Good
morning, Chairwoman DeLauro, Dr. Harris, and distinguished
members of the committee. Thank you for your support of CDC.

I am here today, as you note, with Dr. Anne Schuchat, CDC’s
Principal Deputy Director. I have enormous gratitude for Dr.
Schuchat’s leadership and contributions over three decades as well
as during this very challenging time for our country and for her
rock-solid support of me in my transition into this role.

Anne embodies selfless public service, the pinnacle of scientific
and intellectual standards, and has given her heart to our agency
and to the public health community. I will be forever grateful that
I had the opportunity to work with Anne, even if just during this
brief period of time.

The COVID-19 pandemic threw the United States and the world
into a health, economic, and humanitarian crisis. As the crisis un-
folded, it put a spotlight on the fragility of our public health infra-
structure. It illuminated great disparities in health outcomes by
race and ethnicity, reminding us that, thus far, we have failed to
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address the systemic racism that results in poorer health for people
of color in the United States.

I am committed to working with you, the administration, and our
public health partners to ensure that every lesson from this hor-
rible crisis is used to build a better, stronger, healthier America.
I also commit to using our public health expertise and experience,
in partnership with the global community, to move the world into
a safer, healthier future.

CDC’s fiscal year 2022 discretionary budget request of
$8,700,000,000 is an increase, as noted, of $1,600,000,000 over fis-
cal year 2021, the largest increase CDC has received in nearly 20
years.

The increase is focused on four critical areas: building public
health infrastructure, reducing health disparities, using public
health approaches to reduce violence, and defeating diseases and
epidemics. These increases build on the investments made in the
COVID-19 supplements and are an important first step in address-
ing deficits in the public health infrastructure.

COVID-19 not only exposed the vulnerability within the United
States’ public health infrastructure but also how underlying chron-
ic conditions and lack of access to healthcare put too many Ameri-
cans at great risk. Across the globe, we see billions of people with-
out access to vaccines and medical care, which means that SARS-
COVID-2, its variants, and other infectious disease threats will
continue to threaten us all.

Experts had warned for years that a pandemic of this scale was
coming, and we must expect additional diseases to emerge. We
need to ask ourselves, are we ready? We must have a strong infra-
structure that can identify and detect outbreaks at their source and
take quick action before they take hold.

Over the last 12 years, the United States has faced four signifi-
cant emerging infectious diseases threats: the HIN1 influenza pan-
demic, Ebola, Zika, and now COVID-19. We are also confronting
an overdose epidemic, a drug overdose epidemic, with nearly
500,000 people dying from an opioid-related overdose between 1999
and 2019. The increase continued in 2020 and appears to have ac-
celerated during the COVID-19 pandemic.

These experiences show that public health emergencies are here
to stay. Each of these threats demanded a rapid and unique re-
sponse, but none resulted in the sustained public health improve-
ments we need.

Long-term investments in public health infrastructure, flexible
infrastructure, will save lives and avert economic losses caused by
public health emergencies and chronic public health problems.

The fiscal year 2022 request makes initial investments to con-
tinue public health data modernization, build the public health
workforce, enhance global health security, and strengthen our im-
munization infrastructure.

In addition, we are requesting funds to help States and commu-
nities be climate-ready and prepared to confront new health risks,
such as those associated with vector-borne diseases.

The fiscal year 2022 request also makes specific investments in
programs that work to improve health equity, such as maternal
mortality review committees.
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With new resources outlined in this request, CDC will also sig-
nificantly expand efforts to address the social determinants of
health. Proposed increases will address public health problems that
have been exacerbated by the pandemic, such as opioid, injuries
and violence, HIV, and sexually transmitted infections.

We at CDC are grateful for your support and look forward to
working together to build a sustainable, resilient public health sys-
tem that can respond effectively to emerging threats and meet the
public health needs of every American. We will work tirelessly to
ensure the health of this Nation and the world.

Thank you. Dr. Schuchat and I very much look forward to your
questions.

[The information follows:]
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Chairwoman DeLauro, Ranking Member Cole, and distinguished members of the
Committee, it is an honor to appear before you today to discuss how investments in the Centers
for Disease Control and Prevention {CDC) are protecting American’s health, now and in the
future. I am grateful for this opportunity to address this committee, as well as for your long-
standing and consistent leadership on issues of critical importance to the health of Americans,

and the world.

It is my privilege to represent CDC at this hearing. CDC is America’s health protection
agency. For 75 years, CDC has been trusted to carry out its mission to protect America’s safety,
health, and security. Even during the unprecedented circumstances of the past year, CDC’s
scientific expertise, determination, selflessness, and innovation has helped the agency continue to
advance its mission. We work 24/7 to prevent illness, save lives, and protect America from
threats to our health, safety, and security. Addressing infectious diseases and pandemics, like
COVID-19, is central to our mission. CDC’s expertise lies in our ability to study emerging
pathogens like SARS-CoV-2, to understand how they are transmitted, and to translate that
knowledge into timely action to protect the public’s health. CDC identifies and mitigates other
causes of morbidity and mortality beyond infectious diseases, such as environmental and
workplace hazards and intentional and unintentional injuries (such as those from falls, violence,
or overdose). CDC promotes healthy behaviors, such as exercise and nutrition, to prevent chronic
diseases such as diabetes and heart disease, and to prevent outcomes such as stroke. We promote
healthy gommunities by increasing access to nutritious food and safe walking and green space.
By deploying experts on the ground to support our state, Tribal, local, territorial and global
partners, we translate science into implementing guidance that protects individuals, communities,

and populations. In our work with other Federal agencies we ensure the safe and appropriate use



212

of medical countermeasures, including vaccines, and collaborate with the academic and private

sector to further our understanding of new diseases and problems that affect health.

The COVID-19 pandemic threw the United States and the world into a health, economic,
and humanitarian crisis. As the crisis unfolded, it put a spotlight on pre-existing weaknesses and
gaps that threaten the health of Americans. It brought into stark light the great disparities in
health outcomes by race and ethnicity. We must acknowledge the long-standing and too often
unstated impact that racism has on public health. The pandemic has also highlighted our frail
public health infrastructure, and the way that frailty impacted our ability to respond at the

necessary scale and speed.

Experts had warned for years that a pandemic of this scale was coming. Today, we know
to expect additional novel and currently rare diseases to emerge and gain footing as a result of
our changing climate, closer interaction with animals, and globalization. Over the last 12 years,
the United States has faced four significant emerging infectious disease threats — the HIN1
influenza pandemic, Ebola, Zika, and COVID-19. These experiences show that public health
emergencies and, specifically, infectious disease threats, are here to stay. While urgency
demanded rapid and unique responses to each of these threats, none resulted in the sustained
improvements needed in our nation’s public health infrastructure. This lack of robust public
health infrastructure continues to present significant challenges in our ongoing fight against
COVID-19. In fact, emergencies have resulted in the rapid build-up of infrastructure needed to
address the emergency, then dissolution of that infrastructure,A often leaving no sustainable
infrastructure in place to address the next threat. This lack of robust public health infrastructure

continues to present significant challenges in our ongoing fight to tackle COVID-19.
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World-wide, billions of people do not and will not have immediate access to COVID-19
vaccines, Cases will continue to increase, and variant COVID-19 strains are likely to emerge,
persist, and cause outbreaks. As this becomes more common, our public health system at home
and abroad must be ready with highly sophisticated detection and sequencing, combined with a
rapid response at the source. The unprecedented investments provided to CDC through COVID-
19 supplemental appropriations have helped our efforts to control COVID-19, and will also go a
long way toward addressing deficits in the core components of the public health infrastructure
that has long been ignored. Our ability to respond to the next public health crisis will depend on
whether we invest in a public health system that is highly functional on a day-to-day basis and
pivots to meet new threats, rather than continue our partial defense, which ramps up in response

to an urgent and often short-term event.

A resilient public health system can be realized with careful planning that builds on the
gains made with COVID-19 emergency supplementals and incorporates lessons learned as a
result of this crisis, including reliable, flexible funding. The FY 2022 Discretionary Budget
Request for CDC and ATSDR includes a total funding request of $8.7 billion, an increase of $1.6
billion over FY 2021 Enacted. This is the largest increase in budget authority for CDC in nearly
two decades and defends Americans’ health in four ways: 1) building public health
infrastructure, 2) reducing health disparities, 3) using public health approaches to reduce

violence, and 4) defeating other diseases and epidemics.

First, building the public health infrastructure. CDC’s FY 2022 request prioritizes
foundational funding to rebuild the public health infrastructure needed to safeguard the Nation’s
health and economic security. Drawing on lessons learned, as well as the latest information and

technologies, CDC will begin to address long-standing vulnerabilities in the U.S. public health
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network by training a larger cadre of experts who can deploy and support public health efforts,

and building capacity to detect and respond to emerging global biological threats.

Public health action is driven by data. Earlier improvements in our systems for collecting
information after other public health emergencieé, including Ebola and EVALI, facilitated
exchange of health information, linking local, state, and federal public health systems with
healthcare systems and the public. With investments in public health data modernization in the
FYs 2020 and 2021 appropriations and the COVID-19 supplementals, CDC increased the scale
and speed of these systems during the COVID-19 response to protect people who are at risk for
severe illness (such as older Americans), those with chronic medical conditions, and those from
racial and ethnic minorities. These advancements must be applied across the public health system
and at all levels of government. The funds requested in FY 2022 will be used to continue
building a modern disease surveillance system at CDC, which will catalyze a multi-sectoral,
comprehensive, and cohesive approach to documenting evidence, using state-of-the-art
technology and analytical tools. CDC will continue working diligently to ensure its research and
data are of the highest quality and are disseminated nationally to inform decision-making

throughout the public health system, while supporting advances in data systems at all levels.

The COVID-19 pandemic made clear the role that CDC labs and public health labs across
the nation play in conducting critical surveillance and responding to outbreaks and emerging
threats. CDC and state laboratories were required to flex and surge during peak periods of
illness, far beyond routine clinical testing, In FY 2019, CDC was only able to meet 50% of state
and local health departments’ stated needs for epidemiology and laboratory capacity funding,
with personnel support being the biggest unfunded need, followed by equipment and supplies.

The FY 2022 request will foster innovaﬁon, collaboration with the clinical system, and a
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commitment to quality. Improving technologies at the state and local levels would enable public
health labs to quickly utilize and scale up essential laboratory analyses. In a post-COVID-19
world, investments to maintain and improve laboratories will help prevent the failures we

experienced while trying to address COVID-19.

The U.S. needs a workforce of qualified public health professionals who will prepare for,
respond to, and prevent public health crises. Physicians working for states often earn less than
$150,000 per year. This is after having taken on medical school debt of $200,000 on average.
The FY 2022 request includes an increase to build a diverse and culturally competent workforce
who can rapidly develop innovative approaches in surveillance and detection, risk
communications, laboratory science, data systems, and disease containment. With this funding,
CDC will support critical training programs for public health professionals that develop strategic
and systems-thinking, data science, communication, and policy evaluation. Existing cooperative
agreement mechanisms will be leveraged to support public health jobs that meet current needs

and attract new personnel to work in underserved and rural areas.

Addressing gaps in capacity across levels of government to detect and respond to
outbreaks while maintaining and surging in other problem areas requires investments to be
disease-agnostic and flexible. With FY 2022 funding, CDC will provide support to health
departments to meet national quality standards, conduct performance improvement activities,
increase communication and collaboration across the public health system, and reshape health
departments to meet changing conditions and needs. Funding will help health departments
strengthen their abilities to effectively respond to a range of public health threats, such as

COVID-19, and build capacities that do not currently exist.
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COVID-19 is a sobering reminder that a disease threat anywhere is a disease threat
everywhere. Or as stated by WHO: no one is safe unless everyone is safe. We cannot adequately
protect American lives and the U.S. economy without addressing global disease threats wherever
they may arise. CDC’s strategic investments in global health security are critical to U.S. health
security by building sustainable global capacity to prevent, detect, and respond to emerging
infectious disease threats. CDC works in more than 60 countries on more than 150 projects and
is a key implementing agenoy for the U.S. Government’s leadership role in the Global Health
Security Agenda, With additional resources requested in FY 2022, CDC will build on existing
partnerships with Ministries of Health, public health agencies, infectious disease research
institutions, and international organizations to strengthen global laboratory capacity for early
disease detection, enhance disease surveillance for accurate data to drive decision making, and

foster effective regional and global coordination.

Next, I"d like to talk about reducing health disparities. The disparities seen over the past
year among communities of color were not a result of COVID-19. In fact, the pandemic
illuminated inequities that have existed for generations and revealed a known, unaddressed, and
serious public health threat: racism. The well-being of our entire nation will be compromised as

long as we fail to address this.

Racism is not just discrimination against one group based on the color of their skin or
their race or ethnicity, but the structural barriers that impact racial and ethnic groups differently
to influence where a person lives, where they work, where their children play, and where they
worship and gather in community. The social determinants of health (SDOH)-—such as high-
quality education, stable and fulfilling employment opportunities, safe and affordable housing,

access to healthful foods, commercial tobacco-free policies, and safe green spaces for physical
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activity—are critical drivers of health inequities in this country, and impact individuals living in
urban, rural, and suburban areas. CDC is building the evidence-base for collaborative approaches
to SDOH through community accelerator planning and expanding a network of community
health workers to develop a sustainable infrastructure to improve health equity. CDC’s FY 2022
budget request includes an increase of $150 million to use a social determinants of health
approach to improve health equity and health disparities in racial and ethnic minority

communities and other disproportionately affected communities around the country.

This budget directly responds to health disparities recorded in our public health data. For
example, about 700 women die each year in the U.S. as a result of pregnancy or delivery
complications, and American Indian, Alaska Native, and Black women are two to three times
more likely to die than White women. Data show that about 2/3 of these deaths may be
preventable. Children from lower-income and racial and ethnic minority households experience a

disparate, increased risk for lead exposure.

Achieving health equity is central to addressing the HIV epidemic. The U.S. government
spends $20 billion per year in direct health expenditures for HIV care and treatment. An
estimated 1.2 million persons have HIV and approximately 15% are unaware they have it. With
recent advancements in antiretroviral therapy and biomedical advancements in HIV prevention,
such as pre-exposure prophylaxis (PrEP), along with effective care and treatment, we have the
tools to end the HIV epidemic. An increased investment requested in FY 2022 for the Ending the
HIV Epidemic (EHE) initiative will enable CDC to advance the four key strategies needed to end
the epidemic in the 57 EHE focus jurisdictions. In addition, CDC will address health equity in
the entire HIV prevention portfolio, test innovation in service delivery models to increase access

to prevention services, use syndemic approaches to broaden reach to key populations and create
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efficiencies, and strengthen engagement of grassroots community-based organizations in

implementing EHE initiative.

Third, the budget request also addresses the public health epidemic of violence. We know
too well how this epidemic permanently alters the lives of its victims and their families and puts
enormous strain on our communities and local economies. Increases in CDC’s FY 2022 budget
request will help address violence through public health approaches, which include improving
reporting systems that provide the data needed to understand and address violent deaths and

injuries in the United States.

And fourth, we must defeat other diseases and epidemics. Just as racism underlies a
number of public health issues, climate issues underlie a number of infectious diseases and have
significant health impacts. Climate changes are associated with changes in the geographical
range of mosquitos, ticks, and other disease vectors. Climate-related events impact a wide range
of health outcomes. Some of the most significant climate-related events—such as heat waves,
floods, droughts, and extreme storms—affect everyone. These climate events compromise our
access to clean air, clean water, and a reliable food supply. In addition, climate events can impact
the presence of allergens and vectors, like ticks and mosquitoes, and the subsequent health
outcomes that can result from these changes in exposures. We know that a changing climate can
intensify existing public health threats, and that new health threats will emerge: unequally
distributed risks (age, economic resources, location), increased respiratory and cardiovascular
disease, injuries and premature deaths related to extreme weather events, changing prevalence
and geography of foodborne and waterborne illnesses and other infectious diseases, and threats

to mental health as people feel less safe.
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CDC works with states, cities, and tribes to apply the best climate science available,
predicting health impacts, and preparing public health programs to protect their communities. To
do this, CDC developed the Building Resilience Against Climate Effects (BRACE) framework
to help communities prepare for the health effects of climate change by anticipating climate
impacts, assessing vulnerabilities, projecting disease burden, assessing public health
interventions, developing adaptation plans, and evaluating the impact and quality of activities.
With the requested increase in FY 2022, we can further expand the Climate and Health Program
by providing a larger number of health departments with technical assistance and funding and
finding innovative ways to protect health via climate adaptations. As with every other public
health threat, we will inform our effort by building and examining systems that collect data on
conditions related to climate, including asthma and vector-borne diseases, and coordinate

programs and communication that improve health outcomes.

The opioid epidemic has shattered families, claimed lives, and ravaged communities
across the Nation—and the COVID-19 pandemic has only deepened this crisis. Addressing the
current overdose epidemic remains a priority for CDC. The Administration’s strategy brings
together surveillance, prevention, treatment, recovery, law enforcement, interdiction, and source-
country efforts to address the continuum of challenges facing this country due to drug use.

CDC’s role is to prevent drug-related harms and overdose deaths.

The additional funding requested in FY 2022 to address the opioid epidemic will enable
CDC to provide more funding to all States, Territories, and select cities/counties. CDC will
prioritize support to collect and report real-time, robust overdose mortality data and to move
from data to action, building upon the work of the Overdose Data to Action (OD2A) program.

To do so, CDC will partner with funded jurisdictions to implement surveillance strategies that

10
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include contextual information alongside data, as well as increase surveillance capabilities for
polysubstance use and emerging substance threats such as stimulants. The additional resources
requested will enable CDC to support investments in prevention efforts for people put at highest
risk, for example, supporting risk reduction and access to medications for opioid use disorder for
people transitioning from alternate residence (jail/prison, treatment facility, homeless shelter).
CDC will also address infectious disease consequences, such as viral hepatitis, of the opioid

epidemic.

1 look forward to working together to address both the immediate challenges ahead in our
fight against COVID-19, as well as the weaknesses in the public health infrastructure that left our
country vulnerable to this pandemic. We at CDC are grateful for your support. We will continue
to work tirelessly to ensure the health of this nation and the world. Together, we can build a
sustainable and resilient public health system that can respond effectively to emerging threats

and also to ongoing public health needs of every American,

11
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The CHAIR. Thank you very much, Dr. Walensky.

I also might add, before I get to my question, that when you
spoke about the work done by CDC with the vaccine, et cetera, I
also want to mention—because yesterday we had the NIH appear
before the committee for their budget hearing. And it was remark-
able that the achievements that you have made were—you know,
this was possible not only by targeted investments in COVID re-
search but, I believe, also—and I think that the subcommittee
agreed yesterday on a bipartisan basis—also by the annual and the
sustained investments in biomedical research made by this com-
mittee over the years, which was over $650,000,000 in basic re-
search on coronavirus that helped us to be able to move as rapidly
as we were able to. And, again, thank you for your outstanding
work in this area.

I have a question for you, Dr. Walensky, and I will also ask Dr.
Schuchat to respond to it.

It is clear to me that our Nation’s public health agencies cannot
go from crisis to complacency to crisis. We can’t think about public
health agencies just during the crisis, about thinking about the in-
frastructure of our public health system.

In your opinion, what COVID-related lessons and response ef-
forts need to be sustained post-pandemic that public health agen-
cies, including CDC, as well as State and local health agencies, are
better positioned every day to support the health of our commu-
nities?

When we did our hearing, our health partners testified about
core needs—public health data, workforce, laboratory—that are not
specific to one disease or activity. Do you agree?

Dr. WALENSKY. Thank you, Chairwoman DeLauro.

First, let me say congratulations to you and the State of Con-
necticut for all of your extraordinary work

The CHAIR. Thank you. Thank you.

Dr. WALENSKY [continuing]. On getting the vaccine rolled out.
You have been a beacon example. Thank you to you and the State.
That has been extraordinary.

Maybe I will just jump off of where you started with this, which
is the NIH, and just comment that what we are looking for in the
CDC budget is something very similar to what has occurred with
NIH, and that is long-term, longitudinal, sustainable increases.

And maybe I will just highlight that there is evidence that, once
a scientific study has been published, that by the time it gets to
the community, the core community, in the rural South, in the
urban settings, that it can take up to 17 years before it gets from
the scientific data to a guidance, to training doctors, to reaching
people in hospitals, to then reaching people in the core community.
It can take that long. And that is the work of what public health
can do. And that is why we need the sustainable resources.

I think the buckets that you have just described are exactly
where we need to be on what we have learned where we were frag-
ile in the COVID-19 pandemic.

Our workforce. We need an upskilled, trained workforce that is
diverse both in discipline and in background coming from the com-
munities that they are going to serve. We know that, over the last
decade, when we have had all of these infectious threats, that we
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have lost over 60,000 public health jobs. We also know that about
a quarter of our public health workforce is eligible to retire. So we
now need a data-savvy, skilled workforce that works at State
health departments, local health departments, and, in the commu-
nities, community health workers to reach the people that they
serve.

We need to bolster our public health labs. When we started in
this administration, we were doing less than 3,000 samples of
genomic sequencing a week. We are now up to 35,000 samples a
week. We didn’t have the infrastructure in the lab to be able to bol-
ster that.

And then, finally, as you note, the data modernization and the
need—you mentioned the faxes, the personal data entry, the need
to bolster our data to make sure it is interoperable across different
health departments, across different States, and up to the CDC.

The CHAIR. Okay.

Dr. Schuchat, would you like to please comment? Thank you.

Dr. SCHUCHAT. Thank you so much. And thank you for your kind
remarks.

Just to, of course, agree with Dr. Walensky about the priorities,
I would just add that we live in a global world and that COVID
has taught us that a threat anywhere is a threat everywhere.

We were not as prepared as we thought we were here. And we
know that every Nation needs that capacity to prevent, detect, and
respond adequately. And we need systems that can surge rapidly.
And we need to work together on that.

I regret that I will be 33 years at CDC, leaving with a public
health infrastructure that is not stronger than when I got here.
When I look at the NIH and the enormous improvements in bio-
medical research capacity that we have seen, I wish that we have
seen the same kind of strengthening of our public health capacity.

Because I think we have all seen that, regardless of the fantastic
scientific breakthroughs, if we don’t have that frontline workforce
and we don’t have a nimble and resilient system, if we don’t have
data systems that surge and are faster than the threats we are fac-
ing, that we are all vulnerable.

So I hope that the incredible investments in COVID will be ex-
tended for the other threats that are out there.

The CHAIR. Just a quick followup. We included in the emergency
supplemental last year expediting the modernization, the data
modernization initiative. Just very quickly, can you give us, you
know, any kind of a progress update on the multiyear initiative?

Go ahead. Dr. Walensky.

Dr. WALENSKY. Sure.

You know, this has been something that we knew we needed to
address early on. And we are now working across—so, for example,
the electronic health records that we were able to do in COVID, we
were able to bridge test results with electronic health records from
Cerner and Epic to be able to gather more date in a HIPAA-compli-
ant way.

So all of these systems have been bolstered very much. We have
had to move quickly through the COVID-19 pandemic. But we
really do need to work with our health centers, our public health
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workforce, bioinformatics and information through the private sec-
tor. And all of that work is actively ongoing.

The CHAIR. Thank you.

My time has expired. So, Congressman Harris, please. Sorry I
went over time. Go for it, Dr. Harris.

Mr. HARRIS. Thank you very much.

And, you know, one thing that is important is that the public
have trust that science is behind decisions made by CDC and pub-
lic officials.

So the first question I want to get out of the way quickly is
that—Dr. Walensky, are you and Dr. Schuchat in the same room?

Dr. WALENSKY. We are.

Mr. HARRIS. You are. And neither of you have masks on.

So what I am going to ask you is—you know, if we were con-
ducting this hearing in a House committee room, we would all have
to wear masks, whether we were vaccinated or not, because that
is the ruling of the Speaker. In fact, in the House Chamber, we
have to wear masks.

I have a very simple question. Did the Speaker or the Attending
Physician of the House consult with you or anyone else at CDC be-
fore coming up with that policy—a policy that, by the way, results
in a fine of up to $2,500 for someone who is not wearing a mask
who has been vaccinated.

Did they consult with you?

Dr. WALENSKY. We put our mask on till about 2 weeks ago to—
that spoke to the science about individual risks, and, in fact, those
decisions have to be made locally. So our guidance was data-in-
formed, scientific

Mr. HARRIS. Did they consult with you before coming up with the
House policy?

Dr. WALENSKY. We have been in contact with both the Capitol
Physician as well as the Speaker’s office.

Mr. HARRIS. So they consulted with you about this policy?

Dr. WALENSKY. There has been—we have been in dialogue——

Mr. HARRIS. That is a simple question. Before they came up with
the policy, which is a new policy now, that 100 percent of people
have to be vaccinated before anybody takes a mask off, did they
consult with you about science behind that policy?

Dr. WALENSKY. The science that we put in our guidance is re-
lated to the science of individual risk. And then the decisions have
to be made at the local level with data that we do not have access
to.

Mr. Harris. Dr. Walensky, that is not responsive. And, you
know, I am actually puzzled by why you are not—it is a simple
“yes” or “no” answer. Did they consult with you?

This is why America doesn’t trust public health officials. This is
why America doesn’t trust elected officials. Because I can’t get a
straight answer about whether the Speaker of the House and At-
tending Physician consulted about the latest change in policy,
which is that 100 percent of Members and staff have to be vac-
cinated before anyone takes their mask off.

Let me turn to the problem with schools. Is it true that the
teachers’ unions helped drive the CDC policy on reopening schools?
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Dr. WALENSKY. As a matter of practice within the CDC, we en-
gage with many partner organizations related to any guidance that
we have put out. So it——

Mr. HARRIS. Okay. So it is just coincidence that the wording of
the guidance pretty closely mirrors some of the discovered commu-
nications between the teachers’ union and CDC?

Dr. WALENSKY. We engage with many partners. I spoke to teach-
ers, I spoke to parents, I spoke to many people before that guidance
came out. And what became clear in some of those discussions is
that there was a piece missing.

The teachers were asking for, what happens if we have a teacher
who is immunosuppressed? How do we act if we have a teacher
who is immunosuppressed or a family member of that teacher who
is immunosuppressed?

That piece was missing from our original document. With the
feedback, we were able to include science-based recommendations.

Mr. HARRIS. Okay.

Now, the other thing that—and, again, I appreciate we discussed
at some length yesterday on the telephone the need for people who
have had prior infections to be vaccinated with two vaccines, if they
are receiving Pfizer or Moderna, despite the evidence that there is
a—first of all, that there is a good T-cell response following natural
infection, whether symptomatic or asymptomatic. That information
has been out there for months. And a recent study by the Penn In-
stitute of Immunology indicated that there is a very robust re-
sponse after only one additional vaccine.

So, given that these are still experimental vaccines, these are
under emergency-use authorization, would it be reasonable to begin
looking at saying that people who have had disease should either
have tests for antibodies or T cells or should only get one vaccine
if they are in a two-vaccine regimen?

Dr. WALENSKY. Dr. Harris, I think you bring up one of the things
that is going to be the Holy Grail of this, and that is, what are the
correlates of protection, both in the T cells as well as the B cells?

As we had the pleasure of discussing the other day, we don’t
have great correlates of protection in either of these. And, in fact,
we can easily measure antibody response. We don’t even have a
good measurement of T-cell response right now.

When we get those measurements that we can use in a large-
scale public health sort of way

Mr. HARRIS. So the Oxford—and I only have a few seconds left.
The Oxford Immunotec test, which, unfortunately, FDA has put on
the back shelf for evaluating for EUA but is licensed in England,
is not a good test?

Dr. WALENSKY. I am saying it is not applicable that we can use
now in a public health way to make a decision about whether
somebody who is sitting in front of us should get vaccinated or not.

Mr. HARRIS. Sure.

Thank you. I yield back.

The CHAIR. Thank you.

I would just like to make a comment. I am looking at a document
that is dated May 13, 2021, and this was a major speech made by
the American Federation of Teachers president, Randi Weingarten,
where she says, “There is no doubt: Schools must be open, in per-
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son, 5 days a week, with the space and facilities to do so. We know
that is how kids learn best and that prolonged isolation is harmful.
Educators have yearned to be back in school with their students.
They only ask for two things: a safe workplace during this pan-
demic and the resources they and their students need to succeed.”

With that, I am going to recognize Congresswoman Lee. But I
am going to step away for a moment to pose a couple of questions
to Secretary Mayorkas in the Homeland Security hearing, and Con-
gresswoman Lee will take over the gavel while I am gone. I should
be back in short order.

So, Congresswoman Lee, you are recognized.

Ms. LEE. Thank you very much, Madam Chair.

And thank you to Dr. Walensky for your testimony and also for
your leadership in declaring that racism is a public health threat.

And also to Dr. Schuchat, thank you so much for your 30 years
of service and your commitment to public health. We are going to
misshyou, but you have really made your mark. So thank you so
much.

Let me ask Dr. Walensky, with regard to the whole issue of
structural racism and public health—it is undeniable, so, again,
thank you for the declaration.

We have to work together to ensure that our healthcare systems
work to confront and dismantle the racist systems and practices
that perpetuate racial disparities. And so Congresswoman Ayanna
Pressley, Senator Warren, and myself, we introduced the Anti-Rac-
ism and Public Health Act, which calls for the development of a na-
tional center for anti-racism at the Centers for Disease Control and
Prevention and also a law enforcement violence prevention within
the National Center for Injury Prevention and Control at the CDC
in coordination with the Department of Justice.

Now, the President has included $100,000,000 for CDC to start
a new community-based violence prevention—or violence interven-
tion initiative. And so in what other ways are you going to ensure
the interagency and interdepartmental collaborations and account-
ability to really begin to address and dismantle racism in public
health? And is this $100,000,000 appropriate to use to begin to es-
tabl‘i?sh some of these programs that we have laid out in our legisla-
tion?

Dr. WALENSKY. Thank you so much, Congressman Lee, and real-
ly to you for your extraordinary leadership in this area. As I think
you know, I have history in my work in HIV, which is where this
interest for me had started, and I know you share that interest as
well.

As you know, about a month ago, we declared here at CDC rac-
ism as a serious public health threat. Through COVID-19, we very
much saw that: 0.8 years of life lost for people who are White, 1.7
years of life lost for people who are Hispanic, and 2.9 years of life
lost for people who are Black in this country due to COVID-19.
Truly extraordinary years of life lost. And that has, you know,
opened the door for us to be able to do that for everybody else to
see what you and I have been seeing for years, that health is dif-
ferent for people of color in this country.

One of the things I charged my agency with, my center directors
with, when we made this declaration is to say, yes, we have docu-
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mented the problem in all sorts of different kinds of screening
mechanisms and in all sorts of different care, we have documented
that these are disparities in care; I want to now do something
about it.

So I have asked each of my agency center directors to plan an
intervention for the next year, a measurable intervention, that will
show impact in how we can improve health in people of color in
this country.

And among the areas where we are going to be using these re-
sources is deep in these communities. It is among the reasons that
we need community workers, to understand the impact of what is
happening in those communities and understand how we can reach
them.

And I really look forward to seeing what our center directors are
planning and what they find.

Ms. LEE. Thank you.

And one thing I am working on, Dr. Walensky, is the issue of the
lack of Black men in medicine and behavioral health professionals.
And so anti-racism strategies have got to be integrated into all
areas where we see shortages of people of color.

And so I am wondering, as you move forward on this, how are
you looking at putting these strategies together, across the board,
everywhere within your authority?

Dr. WALENSKY. You know, one of the things I think that is so im-
portant is that our workforce be diverse, both in their expertise as
well as in their background and the communities they serve. They
need to come from the communities they serve.

I had the great pleasure of being in rural Georgia last week talk-
ing to a rural community, and I said, “How are you doing at vac-
cination?” And they said, “Well, it didn’t work when they sent in
the National Guard.” They trust the local firefighter, right? These
communities trust the people who have been in the communities,
from the communities.

I have seen that in working with community health workers in
my own HIV work back in Boston. They trust the people from their
community. It has to be at every single level of expertise.

Ms. LEE. Okay. Thank you.

And, finally—I have a few seconds left—let me just ask you as
it relates to sterile syringes. We know it is the most effective inter-
vention to prevent the spread of infectious diseases. And so how
are those syringe service programs working? And how are we en-
couraging organizations, healthcare entities, to use this program,
syringe service programs?

Dr. WALENSKY. You know, the opioid crisis is a real challenge.
It had been a challenge before the pandemic. It continues to be a
challenge, both with—and, in fact, was exacerbated by the pan-
demic, both in terms of infectious threats that are transmitted
through injection use—and so, yes, we are working closely to em-
brace the sterile syringes under the context of the law and what
we are able to do. And we are really looking forward to moving for-
ward with you.

Ms. LEE. Thank you very much.

I guess our chair—I will yield back to you now, Chairwoman
DeLauro. You made it back.
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The CHAIR. Congresswoman Herrera Beutler.

Ms. HERRERA BEUTLER. Thank you, Madam Chair.

And thank you both for being here and for your service.

I think my question is for you, Dr. Walensky. And I think part
of my challenge is, it is all based around how we are treating chil-
dren in this pandemic.

You know, there is a large amount of discussion around school
reopening, but I hear from parents in my parent whose children
are being forced to quarantine for long periods of time beyond CDC
guidance, which ultimately interrupts their learning.

And, in some cases, a medical provider is not allowed to clear a
child to return to school. And throughout your guidance for school
reopening, the CDC has encouraged students and parents to talk
to their healthcare providers, but it seems like their opinions are
being overlooked, which is hugely disappointing.

So, on one hand, I want to make sure that you are commu-
nicating, and I wanted to ask what you are doing to communicate
down through the levels to the local level that can provide some of
this guidance.

But then I think the broader observation that I have is, I do
think we are getting so many mixed messages. It is very difficult
to have one source of information. You know, I saw a story in The
New York Times from a week or two ago that said that CDC’s
benchmark for outdoor transmission was about 10 percent, which,
if you dig down on the science on that, it is really—leading doctors
will say it is actually less than 1 percent. So to say 10 percent is
not inaccurate; it is just really imprecise.

And so, when you have this kind of muddle of information flow-
ing around, it causes some real challenges on how do we provide
leadership in our communities with regard to what to do.

That brings me to the next point, which is masking in children.
I brought this up yesterday. I think children have disproportion-
ately borne the isolation burden throughout this whole pandemic,
whether it is learning loss through school, interaction with one an-
other, especially children in the younger grades who are learning
to talk, who are learning to interact, whose social and emotional
interaction is really what is at stake.

You know, I saw some remarks from—I am not going to say his
last name right, so I am not going to try—a doctor from Stanford,
but I can provide you his name—I just don’t want to butcher it—
citing studies from Sweden and the WHO, who recommend in The
Wall Street Journal that we avoid masking kids up until at least
age 11 because they are at low risk for infection and the very real
hazard is stunting their development.

And yet our only recommendation at this point is, kids, young
kids, you are going to have to continue to mask. As we are lifting
this burden on everyone else, we are going to make you do it. We
are even going to make you do it outside, where there isn’t a single
documented, you know, infection instance anywhere in the world
from that casual outdoor interaction.

So I wanted you to speak to—because science, science, science is
our base, right? That is what you said; that is what the chair said.
I believe that. But the science doesn’t show that children are at
high risk. And a CDC study from last July shows that they are not
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at high risk for spreading it either, when we are talking about, you
know, about 2 to 7, 8, 9, right?

So why are we making the kids bear this burden?

Dr. WALENSKY. Thank you, Congressman.

First, maybe I will acknowledge two important things. One, I
have three kids myself. One has been home all year. I understand
the challenge. I deeply understand the challenge.

And maybe the second is the complexity of managing guidance
and information and providing it to the public when it is changing
and when it is evolving and when we are learning so much so
q;‘li%kly’ and how we are able to evolve our guidance in the context
of that.

And T think you are highlighting something that is really impor-
tant. This is complex. And as we change things, things that we
knew a year ago are different now because we have much more in-
formation and they continue to evolve.

I have always said schools should be the last place to close and
the first place to open. And I very much still agree with that. I very
much want those to be safe places. My own kids were home from
camp last summer, and I want camps to be open this summer.

All of our guidance has highlighted it is better to be outside than
inside. And what I really want in our camp guidance—and we are
working through revising that guidance in the context of vaccina-
tion for 12- to 15-year-olds. My whole goal is to make sure that
camps can remain open and that outbreaks don’t occur.

Ms. HERRERA BEUTLER. But can I jump in on there, just because
my time is running low? And I appreciate that.

Based on the science, children O to 4 are less than, I think it is,
1 percent or 1.3 percent of all infections. And so I guess part of me
is saying—I get it, 12 and up, you can get a vaccination, but you
can’t vaccinate the younger kids. Yet they are at low risk for get-
ting it. They are at even lower risk for hospitalization. They are at
low risk for spreading it. So why are we making them mask? Be-
cause the science doesn’t support that.

Dr. WALENSKY. There are still transmissions associated with
young children. They have been vectors of transmission for older
people. And——

Ms. HERRERA BEUTLER. What studies—that is the thing I need
to know. Maybe you can provide that, because my time is up.

Dr. WALENSKY. I would be happy to do that.

Ms. HERRERA BEUTLER. Can you provide the studies for that? Be-
cause that is not readily available.

Dr. WALENSKY. Absolutely.

Ms. HERRERA BEUTLER. Thank you.

The CHAIR. Congressman Pocan.

Mr. PocaN. Thank you very much, Madam Chair.

And thank you both for being with us.

First, I just want to say, you know, I am very happy with the
increase that you have. You have outlined many ways you are
going to spend it. I guess my only regret, and this might be Bar-
bara Lee’s as well, is that the Pentagon increased budget alone is
more than 50 percent than your total budget. For perspective, I
think that is important for people to understand, given the biggest
threat to this Nation in the last year was COVID-19.
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Having said that, let me ask a couple questions, first about con-
tact tracing. Is this a good time to really be very specific in our con-
tact tracing efforts?

I know it was hard at moments last year to keep up. I think at
one point we were doing one out of every five people is the best we
could do in the State of Wisconsin. But now that you have far
fewer people, is this something worth intensifying the efforts on to
really help further eradicate its spread?

Dr. WALENSKY. Thank you, Congressman.

Contact tracing has always been a strategy for containment. We
have used it in measles when we have fewer cases. And, in fact,
it is hard to do contact tracing when you are in a mitigation strat-
egy with hundreds of thousands of cases, as you exactly note. So,
yes, I think now is a good time. With fewer cases, we are able to
do so, we are able to isolate.

But I think one of the bigger things to mention is, who are those
contact tracers? They are the community health workers. They are
the people who are on the ground, the infrastructure we never had,
that we couldn’t deploy to do the contact tracing to begin with.

And that is what a sustainable public health infrastructure will
be able to do. They will be able to be in the community, working
on hypertension, childhood vaccinations, diabetes control, and then
pivot quickly when you have an emerging threat.

So I believe our contact tracers should not only serve as contact
tracers now but as vaccine navigators—they know their commu-
nity—and, really, to promote both quarantine of people who are po-
tential contacts but then vaccination.

Mr. PocaN. I don’t want to put words into your mouth, but I
would like to be able to pass on this information. So this would be
a good time to make sure that we are thoroughly doing contact
tracing with the limited cases that we now have?

Dr. WALENSKY. And I would emphasize, contact tracing with vac-
cination.

Mr. POCAN. Yes.

Dr. WALENSKY. Because those who have to quarantine are likely
those who are not vaccinated.

Mr. PocaN. Gotcha. Thank you very much.

Second question is—I know that, you know, when you put out
the new guidelines, it was a lot of new guidelines, ones for every-
body.

And, last night, Secretary Walsh was in town, so I was out doing
a few things in the community. And, based on your guidelines, I
haven’t been doing many things—I wasn’t supposed to—in my dis-
trict that previously I have.

But it seems like the change has been very—a lot of people are
doing a behavior without masks and things, which is in many ways
okay.

Are there things that, if you are vaccinated, that we should still
not be doing right now, and if you are in a mixed crowd, that we
should not be doing right now?

Dr. WALENSKY. Thank you.

You know, the guidelines that we put out for fully vaccinated
people was really intended at the individual level. And I think
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what we really need to understand is that the policies have to be
locally driven.

What we know is that there are counties that still have less than
20 percent of people vaccinated and still greater than 100 per
100,000 cases of disease every 7 days.

And so this was the start, because, in fact, we needed people to
recognize that this was important information, science-based infor-
mation, to make those local policies. But the heterogeneity of both
vaccine rollout and cases, I think, really needs to be taken into ac-
count here.

Mr. PocaN. So, for example, indoor situation but mixed. If you
know at least a quarter of the people aren’t vaccinated and you are
within 2 feet of people in the size of the room, should you be wear-
ing a mask?

Dr. WALENSKY. I would defer to the local policy. But I would say,
if you need to make that decision yourself and you are vaccinated
and you are not immunocompromised, it is not you that is at risk;
it is the unvaccinated cohort.

Mr. PocaAN. Gotcha.

And then a last question in the minutes left about sending vac-
cines abroad. You mentioned in your initial comments—I person-
ally am trying not to do any international travel this year, just be-
cause I think, you know, the rest of the world is not as far as we
are in vaccines.

But what should the U.S. be doing more to make sure—because
we are never really going to be in the place we want to until we
get people vaccinated across the world. What more should we be
doing?

Dr. WALENSKY. I think, as Dr. Schuchat already noted, disease
anywhere now is a threat to us here. And so we need to be assist-
ing.

We have already put $4,000,000,000 into COVAX—
$2,000,000,000 that has already been given and another
$2,000,000,000 that is going to be—80,000,000 doses of vaccine that
we are hoping to get out before the end of June.

And we at CDC are going to be providing global support, tech-
nical support, how we do massive immunization campaigns, how
we do vaccine safety. And we will be providing all that support.

Mr. PocaN. Great.

And just in the remaining 9 seconds, thank you. I know you have
all put a lot of extra time in. It has been a pretty tremendous time
in our history. I just want to say thank you.

And I yield back, Madam Chair.

Dr. WALENSKY. Thank you so much.

The CHAIR. Congressman Cline.

Mr. CLINE. Thank you, Madam Chair. I appreciate you having
this hearing today.

I want to thank our witnesses and ask Director Walensky, in en-
couraging vaccinations—and I encourage people to get vaccinated—
you mentioned that we need to be specific for each locality, each
individual.

But suffice it to say that your recommendations include the idea
that, if you are vaccinated, not only do you run a reduced risk of
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contracting COVID but you have a reduced risk of transmitting
COVID. Is that accurate?

Dr. WALENSKY. That is what emerging science is telling us, yes.

Mr. CLINE. Okay.

So, circling back to the ranking member’s questioning, were you
in contact with the Attending Physician, Dr. Monahan, as he devel-
oped this most recent policy announced by the Speaker, where 100—
percent vaccination was encouraged? Were you in contact with the
Attending Physician?

Dr. WALENSKY. We have been a resource for the Capitol Physi-
cian throughout this pandemic. I know our offices have been in con-
tact with him. I can’t tell you exactly the timing of that, in terms
of when the last discussion was versus when the guidelines for the
House came forward.

Mr. CLINE. Okay.

Were you in contact with his office as he developed recommenda-
tions for the Senate? Because the Physician also provided a rec-
ommendation to the Senators as well. Were you aware of that?

Dr. WALENSKY. Congressman, my reply to that would be the
same. I know our office has been in contact, but I just couldn’t tell
you when our office was directly in contact with him and when his
decisions for either the House or Senate occurred.

Mr. CLINE. And would it surprise you to learn that the Attending
Physician issued a recommendation to the Senate that was sub-
stantially different than the recommendation to the House, in that
the Senate was encouraged to proceed with normal business with-
out masks being required, social distancing respected, but that
100—percent vaccination was not required in recommendations from
the Attending Physician’s Office to the Senate, but in the House it
is somehow being mandated? Does that surprise you?

Dr. WALENSKY. Congressman, one of the things we have just
mentioned is how complex these decisions are. In the case of evolv-
ing science, of course the Capitol Physician has much more infor-
mation than I do about both the vaccination rates in each, the
House and the Senate, as well as the medical records of people, as
well as the average age and immunity durability. So I think he
would be best equipped to make those decisions.

Mr. CLINE. Well, the Senators, on average, are older. The aver-
age age of the Senators is higher. And the science of the virus is
not different in the Senate Chamber than it is in the House Cham-
ber, correct?

Dr. WALENSKY. I just don’t know the immunization rates of each
of the House and Senate. And he would be equipped with that in-
formation that I don’t have.

Mr. CLINE. Is it your opinion that American society should be
100—percent vaccinated before we open back up?

Dr. WALENSKY. As I mentioned, I think that these have to be lo-
cally driven, both based on vaccination as well as based on back-
ground rate of disease. So——

Mr. CLINE. But that is a pretty good softball for you. Do you have
to be 100—percent vaccinated to open back up and stop wearing
masks?

Dr. WALENSKY. No, I don’t believe so.

Mr. CLINE. Okay. Thank you.
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Let me ask you about the business community. The livelihoods
of many businesses in my district have been threatened over the
last year as they worked to adjust to the changing environment
during COVID. As more has been discovered over the last year,
guidance has changed as well. A Federal Reserve study found that
the pandemic resulted in the permanent closure of roughly 200,000
U.S. businesses.

What will you do to empower States to determine how best to
govern so that overly burdensome recommendations and regula-
tions from the Federal Government do not cause further harm?

Dr. WALENSKY. We have been putting forward—first of all, we
are working to get people vaccinated. Because I think, as we have
seen, when people get vaccinated, disease rates in their local areas
come down, and that is the ticket out of this, in my mind, when
people get vaccinated.

We are working really hard with all jurisdictions, with all com-
munities, at the State, the local level, to get people vaccinated to
ensure confidence, to provide the best information possible so that
people feel empowered to make these decisions, that they are the
right decisions coming from trusted messengers in those commu-
nities.

And so we are working to do that at the public health level. And
then we are providing the guidance that can lead to informed deci-
sions in communities with local jurisdictions, with Governors—I
spoke to the Governors yesterday—to make sure that our guidance
is applied in a safe manner at the local level.

Mr. CLINE. Thank you.

I yield back.

The CHAIR. I would like to recognize Congresswoman Clark. But,
for one moment, I am going to again hand the gavel to Congress-
woman Lee so I can just—see, it did not work the last time, of get-
ting to Homeland Security, and I will get there and get right back.

So, Congresswoman Clark, you are recognized.

Congresswoman Lee, take the gavel.

Ms. CLARK. Thank you so much, Chairwomen.

And thank you both for joining us. And just the deep gratitude
gf a Nation for the work of the CDC and the response to this pan-

emic.

Dr. Walensky, you and I have talked about the value of public
service, the importance of treating public health jobs as we would
a career at DOJ or Defense. Are there programs or incentives that
the CDC would like this committee to prioritize that would address
the needs of our public health workforce?

And, in particular, how can we work with the CDC and State
and local level to build a more diverse public health workforce?

Dr. WALENSKY. Thank you very much, Congressman Clark.

I think one of the things that is really important here is to make
sure that the compensation is competitive with the private sector
in our public health jobs. As I talked to the State health officials,
they would tell me they can’t hire an M.D. In a State public
health—the compensation wasn’t competitive. Somebody who came
out of medical training and medical school with, on average,
$200,000 worth of debt was not going to enter the public health
workforce, because they didn’t have salaries that are competitive.
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As we are working on expanding our “disease detective” EIS pro-
gram, one of the things we are really looking forward to is hoping
to do loan repayment programs.

And across our workforce, of our training, loan repayment pro-
grams would really go a long way so that people could enter into
public health, which obviously pays less than the private sector.
Many of the training programs that we would put forward to be
tuition-free, to be accessible to people who have had less resources.

Ms. CLARK. Great. Thank you for that.

And anything specific around your plans and strategies for in-
creasing diversity in your workforce?

Dr. WALENSKY. We are reaching people where they are. We are
working to, you know, go to historically Black universities. We are
working in communities to try and bolster people within the com-
munities.

We have the potential now, as we are scaling up our workforce
within public health that we have had to do by necessity through
this pandemic, to retain them. These are people who are interested
in public health. They have demonstrated, they have volunteered
to help. And now is the time to scale them up, to retain them, and
to make sure that they can continue the important work they have
been doing, to continue the outreach that they have already made,
to maintain that network. And that, I think, is really going to be
key for our next step forward.

Ms. CLARK. And just really quickly, if an employer made a deci-
sion around masks based on two different groups, one that had a
96—percent vaccine rate, one that had a 77—percent vaccination
rate, would you think that was a fair way and aligned with the
science to make a decision around masks at the workplace?

Dr. WALENSKY. Most definitely. Almost every morning, I look at
a map of vaccination rates across this country by county.

Ms. CLARK. Thank you.

Dr. Schuchat, I was wondering if you could tell me a little bit
about the gun violence research that was first funding in 20 years
in the fiscal year 2020 budget. And I wondered if you can tell me
what you are learning in our research on firearm injury and mor-
tality prevention.

And we just so appreciate you treating this as the public health
crisis that it is. And any updates and strategies and interventions
that have emerged from the research that you can share?

Dr. ScHUcHAT. Thanks so much for that question, Congress-
woman Clark, and for the congressional resources that we first got
in 2020. Our call for proposals for firearm safety opened a flood of
applications, and we were really pleased to be able fund several
that were focused on the gaps that the National Academy of Medi-
cine had identified.

The scientific research that we are supporting is helping us un-
derstand firearm-related injury across different types of incidents,
different types of populations, and different settings.

We had 18 funded sites in that research. They are looking at fire-
arm behaviors and co-occurring mental health and behavioral risks
among youth. They are looking at individual- and neighborhood-
level risks for firearm-related violence so that communities can de-
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sign tailored interventions. And they are setting a clinical screen-
ing tool to assess youth risk for future firearm violence.

These are really important projects that span the Nation. But I
can say, we had so many more applications than we were able to
fund. So the ability to scale it up is going to be precious.

The other aspect of the resources that we received helped us
strengthen the data gathering on the surveillance, just so we would
know who was getting injured by firearms and where these events
were occurring, when they were occurring, so that we could under-
stand trends and risk factors.

So I think it is a really important, precious area for us to con-
tinue.

Ms. CLARK. Thank you so much.

I see my time has expired. I yield back, Chairwoman Lee.

Ms. LEE [presiding]. Thank you very much.

Now I will yield to Representative Frankel.

Ms. FRANKEL. Good morning. And thank you both, Doctors, for
all your good work.

And not to monotonize this discussion on Members wearing
masks, but, Madam Chair, I just would respectfully suggest that
our colleagues who do not want to wear masks, whom we have
heard from today, ask their colleagues who have not gotten vac-
cinated to get the vaccine.

Because, you know, I think I speak for most Americans who have
been vaccinated. And we don’t want to wear masks, but we do not
want to be sitting in small areas with people who are refusing—
who know better, who are refusing to get vaccinated.

So my next question, Doctor—either of you can answer this—is,
what is expected for when we are going to need boosters for our
vaccinations?

Dr. WALENSKY. Thank you for that question, Congresswoman.
And congratulations on your grandbaby, who I think was pending
as we last spoke.

Ms. FRANKEL. Yes, he is here, thank goodness. Something good
came out of the pandemic.

Dr. WALENSKY. That is right.

On the topic of boosters, I think that it is really important for
us to understand several things.

First, if you have received two doses of vaccine or you are com-
pleted vaccinated, right now you don’t need a booster. You are pro-
tected. Or, at least, the data that we understand now for the gen-
eral population implies that you do not need a booster right now.

I think all of us recognize that we don’t want to be back to where
we were again. And so we would like to study this. We are study-
ing when we might need a booster.

And, in fact, that gets back to the, what are the true correlates
of protection? We do know that antibody levels, over time, we have
seen they wane. And so the question is, when they wane, are these
people still protected? What do these quantitative numbers mean
with regard to protection?

We also know, importantly, that we vaccinated first our most
vulnerable. We vaccinated people who are in long-term-care facili-
ties, we vaccinated our elderly, we vaccinated people who might not
have had the most robust immune response to start.



235

And so we are looking at the timing of when boosters might be
needed. Will it be 6 to 9 months, will it be 9 to 12, or 1 to 2 years?
We have seen data from SARS, the SARS-1, that has dem-
onstrated reinfections after 2 or 3 years. That is after natural infec-
tion.

And so I think the most important thing is, we certainly want
to be ready. And so that is where we are right now.

Ms. FRANKEL. That is good.

And do you expect, though, that with the next shots, we are
going to be able to get them like with the flu shots, you know, not
having to go to mass sites and things like that?

Dr. WALENSKY. I think one of the things that is really important
to recognize here is, we don’t have an adult immunization structure
in this country. We haven’t. We have a childhood immunization
structure in this country, but we do not have one for adults. We
don’t have a mechanism to do this right now.

And among the reasons for the funding is to develop and bolster
an adult immunization structure in this country, for flu shots, for
COVID vaccines if we need them again. That would be the vision
for Shingrix, for all the other—for, you know, tetanus when we
need tetanus updates, for all of the things. We don’t have that
mechanism right now.

Ms. FRANKEL. Well, thank you. That is a good idea. Because our
rollout in Florida of the vaccines was chaotic. I said it was like
“The Hunger Games” here. So, I mean, it was really—it was fright-
ening.

You know, I think one part of our population that really suffered
were the elderly, and I am just interested in whether you are doing
any work to address, you know, how we handle these kinds of situ-
ations with our elderly population. There was so much isolation
and depression.

Dr. WALENSKY. I think—you are noting the elderly specifically,
and I totally agree, the isolation here had been so challenging, and
in long-term-care facilities, so devastating to watch. But I think
you are raising a larger issue too, which is, the mental health of
this Nation has suffered.

And so we are doing a lot of work in collaboration with
SAMHSA, to evaluate mental-health-related issues, to look at
issues related to suicide, to do more surveillance, and to do out-
reach with interventions that are data-driven, that have toolkits
provided by the CDC for how we can do outreach in these commu-
nities with community workers to really do evidence-based science
in mental health across the age spectrum.

Ms. FRANKEL. And real quick, talking about toolkits, how about
in terms of ideas for communities on how to increase vaccination
rates? Is there a place that our health departments can go to get
different ideas or strategies?

Dr. WALENSKY. Yeah. Thank you for that. We have an extraor-
dinary number of resources.

We have vaccine confidence consults. You can call the CDC and
get a vaccine confidence consult.

We have, through HHS, the We Can Do This campaign. It is
5,000 community corps. So if you have a group that NASCAR
speaks to, you can go get your vaccine and then take a ride around
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the Talladega track. So there are lots of different ways to engage
with this community corps through the wecandothis.gov.

I would really encourage your State departments to engage these
community corps organizations, be it NASCAR, NFL, country
music, or Infectious Disease Society of America. Faith-based orga-
nizations can really help do the outreach so that people are talking
to people they trust.

Ms. FRANKEL. Thank you very much.

I yield back, Madam Chair.

The CHAIR [presiding]. Let me thank my colleague, Congress-
woman Lee. Mission accomplished.

And, with that, let me recognize Congresswoman Bustos.

Mrs. BusTos. All right. Thank you, Madam Chair.

And, Dr. Walensky, thank you so much for taking time earlier
in the week to chat. I am going to talk with you a little bit as an
extension to what you just shared with Congresswoman Frankel
about new ways and innovative ways to reach out to people, spe-
cific, in this case, to rural America.

I talked with Dr. Fauci about this yesterday at our hearing. He
was going to take the questions that I was asking about reaching
rural residents and try to come up with some new ideas.

But I want to talk specifically about the disparity between those
who live in rural counties compared with those who live in more
urban counties. We know by the numbers that CDC has released
that it is less than 40 percent of residents in rural counties who
have received at least one dose, compared with just about 46 per-
cent in urban counties.

And so I want to hear your thoughts about vaccine hesitancy,
other issues that are specific to rural counties.

If I may throw out an example, in the congressional district that
I serve here in northwestern Illinois, we have one county, which is
a couple counties south of where I am talking to you right now, it
is along the Mississippi River. The entire county has 6,700 resi-
dents. And early in the—for people to sign up for the vaccine, they
just had a couple phone lines. Broadband is spotty at best. Their
volunteer corps, as far as getting people out to help, were very,
very senior themselves and were concerned about getting COVID
themselves, so that was all brought to a halt. They were registering
people. There was no online portal to register. It was all hand-
writing, you know, paper and pencil.

And so, now, with the announcement that just came out earlier
today, where we have half of the adult population that is vac-
cinated, in this county only 19 percent overall is vaccinated. And
S0, just these great big disparities.

So I am just wondering, Dr. Walensky, on top of what you just
talked about, I am very curious, like, can I get a Chicago Bears
player to come to Henderson County? I mean, I am just wondering
how that might work.

But what steps is the CDC taking to increase these vaccination
rates in rural areas? And, specifically, also, how we can address
vaccine hesitancy. And maybe even really talk through, like, these
celebrities, because maybe that would be a way to have this work.
I am wondering if we could get some folks in my neck of the woods
to help out.
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Dr. WALENSKY. Thank you for that question and for highlighting
data that we have discussed about these discrepancies in vaccine
rates really through the end of April.

Another piece you didn’t actually raise is the discrepancies in
telehealth, right? In rural counties, it would be so helpful to have
telehealth. And yet we saw in a previous MMWR that telehealth
wasn’t reaching, for exactly the comments you said—broadband,
telephone, you know, decreased access.

I think it speaks to the fact that we don’t have community work-
ers in these communities that have had a long-term public health
infrastructure in these communities to do the work of public
health. We don’t have a public health department that is sustained,
that has been viable, that has been well tended to, that has com-
petitive salaries, respected positions, and community workers in
those communities to do the work that you are talking about.

And that is exactly what—we have had resources that have gone
out that are specifically line-itemed for rural areas because we rec-
ognized that deficit through the context of COVID. We have had
community-based organizations specifically outlined for rural areas
through the context of COVID. And what we are asking for, not
just to have it for the context of COVID, but now you are going to
find them, you are going to find these people who are devoted to
this community work.

We need to make sure that they are trained. We need to scale
them up. They need to be able to interact with the data systems.
You don’t have data systems there for people. You are doing it by
hand, by paper and pencil. That is not a way to do public health
in this country in 2021, never mind for what we need to reach for
in 2030.

In terms of what we are doing now, you and I discussed, you
know, I was in rural Georgia, and it was really incredible to talk
to the people who are doing this work, who are going door to door,
the elderly people, as you note, and who are hearing, “The National
Guard didn’t work.” What did we need to do? We needed to be at
the change of shift at 4:00 a.m. And have people trip over us and
say, “Can you get your vaccine now?” That is the kind of grassroots
efforts that we are moving forward with now.

We have these confidence consults, that people can call the com-
munity corps. I am a Patriots fan, I am sorry to say, but I bet the
Bears might be something to facilitate. You know, I do think when
you call these—wecandothis.gov, you will get a wealth of resources.
These people want to help.

Mrs. BusTos. Good to know.

Dr. Walensky, again, thank you to you and your team for all you
are doing to help our country get past this pandemic. Grateful to

you.

With that, Madam Chair, I yield back.

Ms. CLARK. I don’t think you need to apologize for being a Patri-
ots fan, though.

The CHAIR. Now we get to the real core of the issues here. But
my hope is that you are a Yankees fan so there doesn’t have to be
a Red Sox fan here.

Right, Katherine? Anyway.

Congressman Harder.
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Mr. HARDER. I don’t know if I want to get myself in the middle
of this. But thank you so much, Chair DeLauro, for hosting this
hearing.

And thank you so much to the witnesses for taking their time.
And a special thanks to Dr. Schuchat for your decades of service.

One of the things that I really wanted to focus on is how this
pandemic has highlighted some of the gaps in our public health
system. And I think one of things that has become abundantly
clear to me is just how critical a strong, well-funded public health
workforce is to care for folks across the country, especially in rural
districts like mine, where capacity, especially healthcare capacity,
is already thin.

I have seen the beginning of some grant announcements out of
the CDC that are going to help fund some of the programs outlined
in the American Rescue Plan, specifically the $7,000,000 invest-
ment to hire and train public health workers.

Dr. Walensky, could you describe the rollout of the public health
hiring and training programs and especially how the CDC will sup-
port?these positions on an ongoing basis after the rescue funds ex-
pire?

Dr. WALENSKY. Thank you for that, Congressman.

You know, we just put out the first tranche of $7,400,000,000.
Really, $4,400,000,000 is intended to help scale up where we are
now to get us out of this pandemic, to do the hard work of con-
tinuing testing, continuing disease diagnostics, continuing work-
force for lab and genomic surveillance, and to make sure that we
are—and vaccine distribution and community workers for that vac-
cine distribution.

The other piece of it, the $3,000,000,000, is an investment in the
future, to be able to take that infrastructure and to invest in the
workforce that will be moving forward.

But I think the most important thing you highlight is that these
are not one-time investments. One-time investments will not fix
the problem that led to this pandemic of COVID-19 and our inabil-
ity to handle it. They need to be sustainable. They need to be long-
standing. They need to be keeping the pace with inflation. They
need to be keeping the pace with technological advancements. And
so this is an investment now, but it needs to be a sustained invest-
ment over time.

Mr. HARDER. How will it be a sustained investment over time?
Do you expect that to be—I haven’t necessarily seen that invest-
ment in the budget document. How do you expect that to manifest
itself in the discussions we are having today?

Dr. WALENSKY. I think this is going to be a continued conversa-
tion. I think I am going to probably see you here this time next
year to demonstrate all the hard work that we have been able to
do with the resources that we have had and what we still need to
do in the years ahead.

Mr. HARDER. Well, I look forward to working with you on that
and especially, I think, making sure that rural areas that are espe-
cially strained in some of the public health capacity, like our dis-
trict in the California Central Valley, have some of the opportuni-
tiesdt(()i get some of these grants, because I think it is very much
needed.
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My second question is, you know, just a little bit more broad, and
to you, Dr. Schuchat. I think we have a tendency to only invest in
public health during times of crisis, and I think we need to be
doing a lot more to improve the capacity of State and local public
health departments, not even for the pandemic we are dealing with
now but to prevent others in the future.

What else can we be doing to consistently and sustainably equip
public health departments for future public health emergencies and
especially for the special considerations we may need for rural dis-
tricts?

Dr. ScHUCHAT. Yeah. Every aspect of an emergency response is
improved by the work that is done beforehand, the relationships
that have been built, the data systems that are in place, the skill
level of the staff, and the familiarity that they have with the com-
munities and the other organizations nearby.

We were not ready for this pandemic. Our data systems were
very far behind, and our public health workforce was gone, basi-
cally, you know, the 60,000-some jobs that were no longer filled.
And so, you know, looking back on what has happened over the
past year and over the past few decades, I think we can see that
we just need to do better going forward.

I want to say a few words about the public health data mod-
ernization, because I think that left us lead-footed at the beginning
of this response, with not really knowing what was going on and
not being able to keep up.

And so we know—you know, I have talked to healthcare execu-
tives who have described investments in a single hospital of
$700,000,000 versus, you know, what our initial resources were,
$50,000,000 for the entire public health data modernization effort.

I think, going forward, we really need to take data and its com-
plexity and the full ecosystem seriously, both with data scientists
and with interoperable systems, migrating our systems to the
cloud, strengthening what public health local and State capacity is
and also what the CDC’s is.

So that is a really big, complex job. And it also relates to what
Dr. Walensky was describing, where it is tough for public health
at any level to be competitive with the private sector. And so we
have to figure out how to attract quality individuals to work with
us and have strong public-private partnerships to go even further.

So I see data hand-in-hand with workforce in getting us out of
the state of preparedness that we were in.

Mr. HARDER. Excellent. Yeah, you can’t fight what you can’t find.
Well, thank you so much.

And, with that, I yield back, Chair DeLauro.

The CHAIR. Congresswoman Watson Coleman.

Mrs. WATSON COLEMAN. Thank you, Madam Chair.

Dr. Walensky, thank you for all the work that the CDC has been
doing, not only in this space as it relates to getting us through
COVID and having an after-COVID experience, but all the other
work that you all do at the same time.

And, Dr. Schuchat, thank you so much for your 30-some years.
God bless you. You have been enormously important to all of us
and our well-being, and we wish you the very best.
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Dr. Walensky, I am sorry that we didn’t get a chance to talk be-
forehand, because I have, really, a lot of questions. I am just going
to raise some of them, but hopefully we will talk about them a little
bit further down the road.

I want to talk about the gun violence issue. I appreciate the fact
that we funded research for the first time in, I guess, a very, very
long time, and that is being used valuably by you all.

I am wondering, with the President’s new initiative where he is
talking about more local interventions, what that means. How do
you see that rolling out? What are the kind of interventions that
will have an impact on the kind of violence and death by guns that
we see in our communities now, particularly our inner-city and
low-income communities?

Dr. WALENSKY. Thank you so much for that question, Congress-
woman.

We are really looking forward to seeing how the investment of
the initial funds from fiscal year 2020 and 2021, and as those data
mature, what we learn, and then really looking forward, using the
template of the information that we need from the National Acad-
emy of Medicine to inform the kinds of research that is being done.

Of course, that research, as you note, has to be at the local level.
It has to be related to behavioral health and mental health, but,
importantly, it has to be at the neighborhood level and at the
level—and because, you know, not every neighborhood is going to
be the same.

So the science that we are going to do is going to be about the
who, the how, the why of firearm injury prevention. And we are
going to move forward, and I really look forward to seeing how that
science matures.

Mrs. WATSON COLEMAN. So do you think we are at the beginning
of that? And how long will we see the actual implementation of ef-
fort evidenced by the research that was being done? Because we
are in a very urgent, crisis situation with gun violence in our com-
munities.

Dr. WALENSKY. I would agree with you. I will say, we will need
to, sort of, see what the science demonstrates, and then we are
going to implement at an actionable level within those commu-
nities. We need to understand what the science says before we can
act. And we are really looking forward to seeing how that evolves.

And maybe Dr. Schuchat?

Dr. SCHUCHAT. Yeah. Just to expand a little bit, you know, we
had that first investment of the $3,000,000 in this work, but the
proposed expansion—excuse me—the proposed community violence
work is a larger scale.

And the idea there is to take what we have shown to work
through the technical packages that we have issued on violence, in-
cluding on youth violence for instance, and to scale those up, to
have communities take on the ability to implement proven meth-
ods.

They may involve, you know, strengthening connectedness be-
tween kids and schools and adult mentors in the community. It will
really vary community to community. But we are hoping to fund
a large number of communities to really take those to scale.
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Mrs. WATSON COLEMAN. And, Dr. Schuchat, I am really inter-
ested in hearing some of the specifics that are going to be employed
under this effort.

The President also said in his skinny budget he wanted to end
the HIV/AIDS crisis. And one of those things I think is very impor-
tant in this is the bill that I sponsored with regard to PrEP.

And so what I am wondering is—two things. Number one is,
what do you say about the trend in HIV/AIDS right now? Is it still
going down? Do we see an upshot because of the pandemic or what-
ever?

And what do you think of how the resources should be applied?
How are we going to ensure that they are applied across the board
to all races and communities?

Dr. WALENSKY. Thank you for that question. As you know, prior
to my coming here, my career was in HIV disease and prevention.
I am an HIV doc by training.

Yes, I think, you know, right now, the Ending the HIV Epidemic
initiative has been invested in 57 jurisdictions with the highest
rates of HIV. I think that, as with many diseases that were pre-
occurring before this pandemic, they have been exacerbated by so-
cial isolation, by inaccess to medical care, by many things. We are
looking at the investments that were made in those 57 jurisdic-
tions, some of the lessons learned there.

As I am certain you are aware, with your interest in pre-expo-
sure prophylaxis, it is not getting to the communities that need it,
necessarily, for cost reasons, for access reasons, behavioral health
reasons, that places that have the highest rates of HIV actually
have the lowest rates of pre-exposure prophylaxis use. And that
mismatch is something we need to fix in the years ahead.

Mrs. WATSON COLEMAN. Thank you.

I know my time is up, but I think that that is a crisis that needs
to be addressed. That is what we saw with testing for COVID. That
is what we saw with contact tracing. That is what we are seeing
in some respects with vaccinations but not as much. And so that
is a crisis, in and of itself, as it relates to poor communities or mi-
nority communities. And I want to know specifically at some point
how we are going to get at those communities.

I thank you, Madam Chair. I yield back.

Thank you, Doctor.

The CHAIR. Thank you.

Congresswoman Lawrence.

Mrs. LAWRENCE. Thank you. Good morning.

As you know, I represent Michigan and was very involved with
the lead crisis in Flint. And we know that lead exposure is unfortu-
nately prevalent across Michigan, and that includes the lasting ef-
fects of the Flint water crisis. I am proud to work with my col-
league, Congressman Kildee, to provide funding for the Flint Lead
Exposure Registry at the CDC.

Dr. Walensky, I am incredibly concerned with the high levels of
lead in cities across the country, especially in the schools. When I
talk to my colleagues, there are numerous schools that put the
plastic bag over the drinking fountain, with no research of how
long the children drank from that water fountain before we put
that plastic bag over it, the lasting effect.
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Can you speak to how the CDC will utilize the Childhood Lead
Poisoning Prevention Program with more targeted initiatives like
the Flint Registry to combat lead poisoning in our communities, es-
pecially the impact it has on children and their developing brains?

Dr. WALENSKY. Thank you very much, Congresswoman.

And one thing I think we learned from this pandemic—and this
was reported in the MMWR as well—is the decrease in lead poi-
soning surveillance that happened because of the pandemic or lack
of access to care.

I think one of the things that we will really understand as we
invest in our public health infrastructure is different communities
need different things. We heard in rural communities they need
broadband, but in other communities we need investments in our
community workers to do surveillance of lead.

We are doing active surveillance, and maybe I will ask Dr.
Schuchat to chime in as well.

Dr. SCHUCHAT. Just to thank you for your leadership around the
Flint crisis. And, you know, the registry has been incredibly valu-
able for the community as a community-owned and -led response.
You know, the children affected potentially could have long-term
consequences, but with mobilizing wraparound services and en-
gagement, we hope that some of that will be mitigated.

We don’t know how many other communities are in the same
boat that Flint was in, and that is part of the focus of expanding
lead surveillance through the public health systems. There are
other departments that are really engaged in investments that can
help reduce the exposures, the lead pipes and so forth that you
mentioned, but we think that data is the first thing. We have to
know what is going on to be able to target effective responses.

And, ideally, those are community-owned, the way that they
were in Flint, to not just have, you know, a distant government try-
ing to figure out what was going on but having those community
workers who could help the families that are affected.

So I share your sorrow about what happened and enthusiasm
about the registries and the ability for us to strengthen surveil-
lance around the country.

Mrs. LAWRENCE. I will tell you, if we had a hearing on lead poi-
soning, many members will step up and talk about the concern
they have in our communities, urban and rural.

The last thing I wanted to add is to add my voice to gun violence.
We know for decades there was a refusal to establish or identify
gun violence as a health crisis, because, for whatever reason, ad-
ministrations did not have the wherewithal or the desire to do the
data, as you talked about, so that—we knew that we could use the
data from car crashes to implement safety belts and airbags, but
we have never had the courage to see through the research so that
we can begin a federally led program to address gun violence.

And I just want to tell you why this is so critical. In 2020, there
were 327 homicides, 1,017 nonfatal shootings in Detroit alone, a
19- and 53-percent increase respectively. This problem is not get-
ting less; it is increasing.

And this obsession we have in America with guns, I can only see
it getting worse. And for mayors—I am not a mayor, but for people



243

in Congress who are seeing these deaths so frequently, this has to
be a priority.

So, with that, I want to yield back and say thank you so much
for everything that you and the administration are doing.

The CHAIR. Thank you so much.

And we are now going to move to round two, and I think we have
the time to do a 5-minute round. So thank you very much.

I want to begin by, I know several of my colleagues have ad-
dressed the firearm injury, the mortality research. And I just want-
ed to say that I was so proud that this subcommittee held the first
hearing in 20 years on gun violence prevention research. And we
began funding for the NIH and for CDC, the ability to do this re-
search, which can take a look at suicide, can take a look at gun
storage, and a whole variety of other areas that could help bring
relief to prevent this violence.

And T am pleased that the President’s budget proposes to double
the funding to $25,000,000. My hope is that—but I just have a very
quick question here, because I want to get to a couple of others.

And I guess, Dr. Schuchat, when do you believe that you will
have the opportunity, or CDC will have the opportunity, to share
some results?

Dr. SCHUCHAT. Yeah, the research projects are in progress, and,
you know, I hope that within a year or 2 there will be preliminary
results from the initial investments. You know, they are doing ex-
traordinary work, but, as you know, research can take time, and
these are complex issues to fully investigate.

The CHAIR. Right. Thank you. Thank you very, very much.

Let me ask both Dr. Walensky and Dr. Schuchat, this is about
cardiovascular disease in women. Heart disease, stroke continues
to be a leading cause of death of women in the U.S. In 2017, nearly
300,000 women died as a result of heart disease.

And the research shows that women often experience different
symptoms of heart attack than men, leads doctors to misdiagnose
women, results in worse treatment outcomes. Critical for the CDC
to support an education and an awareness campaign in all 50
States and territories on heart disease so that women can receive
appropriate care.

My question is to both of you. Give us an update on CDC-sup-
ported activities to educate women about heart disease and cardio-
vascular health, and the need to create an urgency about our look-
ing at this issue to impact the research that needs to get done.

Dr. WALENSKY. I am going to let Dr. Schuchat start with that
one. Thank you.

The CHAIR. Okay. Thank you.

Dr. SCHUCHAT. Sure. Thanks so much for raising this issue. It is
so important as a leading cause of death in women and as an
underrecognized, preventable problem.

We know women are less likely to—they have atypical symp-
toms. You know, I was telling colleagues the story about my mom,
you know, had neck pain playing tennis, which we thought was ar-
thritic, and it turned out it was angina, and, you know, fortunately
got surgery in time.

But it is very common for women to have different symptoms,
delay, to be detected later because of clinician as well as bias and
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to have bad outcomes because of that. So I think there can be ben-
efit from education and communication efforts.

You are familiar with our Million Hearts initiative, which is real-
ly trying to get hypertension to be well-treated, to prevent a million
heart disease and stroke events, which takes public and clinician
and institutional effort. And I think that the communication and
education call that you raised can be done as part of that system.

We are working together with the Center for Medicare and Med-
icaid Services in partnership on this, and education and commu-
nication campaigns are part of that.

Obviously, you know the Wear Red event that I have seen many
Congresswomen be part of, that can’t just be a 1-day or a 1-month
thing. It needs to be year-round and sustained, because there are
a lot of preventable deaths that we could attend to.

The CHAIR. Uh-huh. Thank you. That is going to be one of the
issues I would like to focus on, you know, as we move forward.

I just wanted to ask this question, and this is about the global
response to COVID. We have made significant progress here, but
the pandemic will not be over until there is a global success.

Dr. Walensky, how is CDC working with international partners
to support the global response to COVID? How is the agency plan-
ning to expand surveillance, prevention, and response to pandemic
threats around the globe?

Dr. WALENSKY. Thank you very much.

A threat anywhere is a threat everywhere, right? And so we do,
we have a responsibility to not just take care of ourselves but
around the world. CDC has collaborations in 60 countries, 150
sites, and the ability to have these collaborations that have been
longstanding have served us well.

So, for example, we have a regional office in India that is 20
years old. We have trusted colleagues there. They trust us. For the
last year, we have been training up infection control preventionists
in India, over 10,000, within these collaborations within country.
So, when it came time and India was having challenges, we were
able to mobilize those collaborations. We were able to rapidly get
oxygen canisters to India.

Our work at CDC is really in our technical surveillance, our tech-
nical advice, our technical and scaling-up capacity. And it really is
critical to have those trusted people on the ground so that we are
able, in times of crisis, like we also have done in the Congo and
Guinea for Ebola just this past year as well, to be able to scale up
in times of crisis. And so that is exactly what we are doing and
what we are looking for resources to be able to continue.

The CHAIR. Okay.

I know my time is up, but I want to make this one comment. I
was pleased that the administration and Ambassador Tai was at
the WHO and talking about lifting the waiver on supplying India,
South Africa, other countries with the opportunity for the benefit,
in a temporary way, of the licensing, the patents, et cetera, so that
they can deal with manufacturing.

Your point earlier, it is not good enough for us to be 80, 90 per-
cent covered and 20 to 30 percent in other countries, because we
are at risk if that is the case. So I look forward to working with
you on that effort.
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Congressman Harris.

Mr. HARRIS. Thank you very much, Madam Chair.

And, again, thank you, Doctors, for coming before the sub-
committee.

And I would be remiss—I forgot to thank Dr. Redfield, a fellow
Marylander, for the work he did at CDC. You know, the job some-
times—you have to take slings and arrows, no question about it.
Because, if you recall, he was highly criticized for suggesting that
the Wuhan virus came from a lab in the Institute of Virology, casti-
gated in the public media. And now it seems we have come 180 de-
grees around where that is actually something that we actually
should look at if we are to truly determine how this got started and
where it came from.

But let me go ahead and just ask about—and just to clear some-
thing up, by the way, the—because it was suggested that somehow
Florida had kind of a bad response to COVID, I guess. I don’t
know. I think that Florida actually has among the lower rates of
infection. And despite the possible description of a vaccine rollout
as hectic, it seems that the public health goal should be to get to
a good result, and I think Governor DeSantis did. That is just my
comment. I mean—and it is objectively backed up by objective data,
which is what we should be talking about, is objective data.

So let me just ask a brief followup on gun violence, because, last
year, in the 28 largest cities, there was a 36-percent increase in
gun violence between June and October. Very briefly, any ideas,
what could possibly have resulted in such a huge increase in gun
violence in our cities?

Dr. WALENSKY. Thank you, Congressman. I also—or Dr. Harris.
I also neglected in our first round to applaud you and thank you
for all of your public service in trying to get people vaccinated. I
did want to highlight that and thank you for that.

We are actively doing research on firearm injury prevention, as
highlighted by the priorities of the National Academy of Medicine,
the who, what, when, and how of gun violence, of firearm injury.
And we will look forward to those studies.

Mr. HARRIS. Okay. No, thank you very much, because I think we
have to get to the root of the increasing gun violence and then
question whether or not it is because policing activities have de-
creased. Many police forces in my local jurisdiction, for instance,
have up to a third of their positions vacant because you can’t find
someone who wants to be a law enforcement officer anymore.

The other thing that I wanted to ask about is the data. As you
look at robust data collection, I would hope two things. One is that
you do it, obviously, across the various parts of the CDC and bring
it into what you suggest, Doctor, should be the way we collect data
in 2021, not on the backs of envelopes, and develop a robust sys-
tem, because it certainly is necessary.

But as part of that, I do hope that you look at what went on with
nursing home deaths in New York during the COVID epidemic. Be-
cause I think we owe it to our seniors to understand what appears
to have been data manipulation in New York, and I think we need
to get to the end of it.

Now, I will just close out the last minute and a half and ask you
to update us on Zika, which we haven’t heard about for a while,
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thank goodness. Zika and—very briefly, you in passing mentioned
Ebola, but we know that it is still simmering in Africa. What are
the threats of these two diseases right now to Americans?

Dr. WALENSKY. I am going to pass that to Dr. Schuchat, but just
sort of comment and say that, among the things that I think of as
critically important is the investment in SET-NET, which is the
review of mother-baby pairs, which I think helps us evaluate not
only Zika but also COVID-19.

But Dr. Schuchat?

Dr. SCHUCHAT. Yeah. I think there are a lot of lessons from the
Zika epidemic, you know, a virus that had been recognized many
years earlier with a mild syndrome, but a lab test that was devel-
oped because of that initial outbreak in Yap, and then, you know,
the introduction into our hemisphere and the terrible outbreak in
Brazil and then in many other countries, including southern U.S.

That reminded us how important it is to have entomologists in
public health, a discipline that had been lost, and to have surveil-
lance at the local level for mosquitoes. We know there are a lot of
threats right now in mosquitoes and ticks and other vectors that
can be the carriers of new diseases to susceptible populations.

So the result of the Zika work was strengthening that infrastruc-
ture that we have with some centers of excellence, the SET-NET
that you just heard about that helps us track not just Zika but
other threats like opioid-related harms, syphilis, other things that
can affect mothers or babies.

And so it really gets back to the public health infrastructure and
the need for sustained focus. We get investments, and then we lose
them, and then we are surprised when a new threat takes us with-
out preparation.

I can tell you from meetings with the World Health Organiza-
tion, they were very concerned about loss of researchers to be able
to continue to understand Zika as it hit newer communities that
hadn’t yet been through what we went through in the Americas.

So I just think the emerging threats are out there and that we
need systems that are agnostic to pathogen or agnostic to disease
that protect all of us.

Mr. HARRIS. Thank you very much.

I yield back.

The CHAIR. Congresswoman Lee.

Ms. LEE. Thanks very much.

For Dr. Schuchat: One lesson that we learned during COVID-19
was the need for consistent, standardized, disaggregated, culturally
appropriate data collection methods to really determine how to ad-
dress and where to address targeted resources for medically under-
served communities.

Now, this was a heavy lift. We put this in all of our legislation.
We asked CDC to collect the data, to work with States, to give us
the information as it relates to language, and to disaggregate the
database on race, ethnicity, gender, socioeconomic status. We never
really—I don’t think CDC ever took us seriously.

So I am wondering now, where are we in terms of data collec-
tion? Because we have to know, not only for COVID, but also for
anly healthcare initiatives that disproportionately impact people of
color.
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And then, Dr. Walensky, let me follow up. I wanted to just ask
you, following up from Congresswoman Bonnie Watson Coleman’s
question on HIV and AIDS, you know, we have an HIV/AIDS na-
tional strategy and plan. We went around the country seeking
input from impacted communities to develop this plan.

And I am wondering if we have an update of a national HIV/
AIDS strategy/plan and if we have a point person in the White
House who is really putting all of this together and coordinating
it.

Dr. Schuchat.

Dr. SCHUCHAT. Yeah, thank you. I really appreciate the attention
that Congress gave to race and ethnicity and socioeconomic vari-
ables. And it was a tragedy at the beginning of the epidemic, how
behind we were.

We are not done with improvements, but this has been a very
high priority for the administration and the CDC, and we have
made it a priority for State and local public health.

They are somewhat hamstrung by what data they have access to,
and so we have been trying to take a systematic approach to ad-
dress both tracking cases, hospitalizations, deaths, as well as vac-
cinations, in a way that gives us complete, actionable information.

We have been using something called the Social Vulnerability
Index, which has really driven where we try to get vaccine access
to be improved. And that has borne results. We have seen nar-
rowing of the disparities of who is getting vaccinated.

We have deployed through partners, with HRSA and FEMA, to
get federally qualified health centers out in the areas of greatest
need, to get the pop-up and the mobile clinics that FEMA is facili-
tating into the areas of need.

In our pharmacy partnership, we have been reaching much
greater percentages of individuals who reside in high Social Vul-
nerability Index areas. We have been looking at the ZIP Code level,
not just the county level, to get those resources out.

And I just really applaud Congress for saying this is important,
you have to do it, and us being able to have the resources to try
to follow up. But it

Ms. LEE. Thank you. And I would like—we only have a couple
minutes left—to get a report back from CDC at some point on the
status of what we asked for in all of the legislation, as it relates
to data collection, if that is possible.

Dr. SCHUCHAT. Yes. And we have been providing a monthly up-
date on the data systems, but I think a more comprehensive one,
I am sure we are happy to follow up on.

Ms. LEE. Thanks a million.

Dr. Walensky, what about—and like you mentioned earlier, we
have known each other for many, many years, as it relates to get-
ting a handle on how we achieve an AIDS-free generation by 2030.

So have we updated our national AIDS strategy? And are we co-
ordinated now with the White House in implementing one, if we
have one?

Dr. WALENSKY. I—well—so what I know is, I used to use that
AIDS strategy as my research bible. These are where we needed
to study, so I am very familiar with it.
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I am not familiar—I don’t believe we have yet updated it in this
administration. Of course, this administration for the last 4 months
has been really focused on making sure that we can get out of
COVID so that we can focus on other areas of health.

But I do know that, in the months ahead, when COVID is no
longer what we are doing most of the time, that this is a high pri-
ority for this administration. I will look forward to that.

Ms. LEE. Okay. Thank you.

Madam Chair, I will yield the balance of my time. And thank you
again, Madam Chair. Thank you.

The CHAIR. Thank you.

Congresswoman Herrera Beutler.

Ms. HERRERA BEUTLER. Thank you, Madam Chair.

I wanted to go back to maternal mortality. I know that was dis-
cussed a little bit earlier.

In my district, two of my counties, Skamania and Pacific County,
are considered maternity care deserts. And Lewis County, which is
near there, is classified as having low access to maternity care.
And lack of access to care stops women from receiving care that
they need, especially those struggling with mental health and sub-
stance use, which I have seen a spike in in those counties and in
that area.

So a 2020 or 2018 report found that the rate of maternal mor-
tality in the U.S. could be even higher if we consider suicide and
accidental overdose. And, as you know, our rates are not good.

I wanted to ask how the CDC is going to work to help the State
MMRCs, our maternal mortality review committees, build their ca-
pacity to collect data on mental health and substance use issues.
Obviously, they are investigating the deaths, but I want to make
sure that we are collecting more and complete data to better under-
stand that piece of substance use in mental health problems.

Dr. WALENSKY. Thank you for that question.

The high rates of maternal mortality in this country, to me, are
inexcusable. This is something that we have to address.

I think you commented on the MMRCs. Not only are we inter-
ested in focusing on expanding the depth of what they do, including
mental health, but also the breadth, because they are not covering
every area, as you note. And so we are interested in resources to
do both, expand the breadth and expand the depth in mental
health as well.

I know you are aware of the Hear Her campaign, the campaign
to make sure that people know and understand and can see the
warning signs in the pregnancy period, in the peripartum period,
and the postpartum period. And those are all parts of the efforts
that we intend moving forward.

Ms. HERRERA BEUTLER. Awesome.

I am going to switch gears to kidney transplant patients and
probably others who are in a similar, you know, solid-organ trans-
plant group who are immunosuppressed.

You know, most of these folks have spent the last year in deep
isolation to protect themselves from COVID, and the
immunosuppressant drugs that maintain their transplant is mak-
ing them uniquely vulnerable to severe COVID infection.
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And now, as the vaccine becomes widely available, it has been re-
ported that patients on these immunosuppressants obviously may
not be creating the antibodies anticipated after receiving the vac-
cine.

What is the CDC planning to do for these communities who are
following all the guidelines, getting vaccinated, but still may not be
protected?

Dr. WALENSKY. Thank you. I cared for these patients last year,
so I am deeply aware of, following these patients, their worse
COVID outcomes and now the challenges associated with how we
care for them moving forward, given the vaccine may not be protec-
tive.

We know this is true of a lot of vaccine-preventable diseases,
both in the oncology world before transplant as well as in the
transplant world as well. And there is a whole discipline of trans-
plant infectious diseases for exactly this reason.

And, in fact, what you are raising is not unique to kidney trans-
plant. This was studied out of Hopkins; Dr. Dorry Segev dem-
onstrated it is many different kinds of transplants. And it is not
just unique to transplant. They also demonstrated that dialysis pa-
tients, even before they were transplanted, didn’t have as robust an
immune response.

We continue to learn an extraordinary amount about these vac-
cines, who they protect, how long it lasts, and what we can do
about it.

We have very much indicated that we will continue to need—that
those patients, in order to remain protected, will continue to need
to mask until we understand this further for their own health.

Ms. HERRERA BEUTLER. I think when it comes to the masking
piece—you know, one of my family members is immune-com-
promised, and I also have small children. So I understand that ten-
sion between public and the need for my younger kids to have that
access to social/emotional development, but also want to protect,
you know, one of my other kids, who, obviously, a vaccine isn’t
going to do it. So I understand this.

I think the data really has to lead us. And that is a really easy
thing to say, considering I recognize there were challenges with the
last administration and politics. There are challenges with this ad-
ministration and politics. That is the name of the game. But mak-
ing sure that you, as the Director, the CDC Director, that it is all
backed up with policies based on the data, I think is going to give
us the best path forward.

No one knows all the answers on this. I don’t think anybody is
expecting you to do that. But the trust, to me, is the most impor-
tant thing, is making sure I know I can trust the data and the rec-
ommendations that are coming out and I can back those up at
home with my constituents as well. So thank you for that.

Dr. WALENSKY. And maybe what I will just add is, for those who
can’t get vaccinated or for those who are not going to have a robust
immune response, the best protection we as a society can give them
is to have everybody else around them vaccinated.

Ms. HERRERA BEUTLER. That is true. I had my shot.

Thank you.

The CHAIR. Thank you.
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Congresswoman Clark.

Ms. CLARK. Thank you.

And staying on children and the pandemic for a moment, we
know that kids are at a lower risk for severe infection, but my un-
derstanding is that COVID-19 has also become one of their top 10
causes of death in this country, which is, of course, a cause for
alarm.

What do you see as the benefits of vaccinating our children and
youth? And when do you expect to have enough safety data avail-
able to vaccinate a child of any age?

Dr. WALENSKY. Thank you for that question, because I do think
that some of the data and numbers are hard. You know, it is the
case that a young person may be less likely to die of COVID-19
than an old person. But a young person is less likely to die of any-
thing than an old person. And so comparing these are not always
easily compared.

And when you say, like, it is one of the top 10 causes of death
among young people, that, I think, really does highlight the impor-
tance of protecting our children.

And so, you know, of course I want to see what the clinical trials
demonstrate and what the data shows on the safety, as they do
these scaled-down trials, down from age 12 to age 9, to age 6, to
age a year. As we look at those and we see the trial data that dem-
onstrate they are both safe and effective, I think there is an ex-
traordinary role for vaccinating our children to protect their own
health, to protect their family’s health, and to protect their commu-
nity’s health.

Ms. CLARK. Do you have any sense of a timeline, or is that just
too hard to really know at this point?

Dr. WALENSKY. My understanding is they are looking for a
timeline of late fall, early 2022, is the last that I have heard. I
don’t know whether that will be the entire spectrum or whether
that will be, like, down to age 9 or age 6.

Some of this really—I hate to say it—it depends. You get out-
comes in these trials when people, you know, in the placebo arm
get infected. If there is less disease out there, you have less infec-
tions in the placebo arm. So, really, it does depend on where we
are with the pandemic too.

Ms. CLARK. Okay.

I also wanted to talk to you about, recently, the World Health
Organization urged that wealthy countries, like the U.S., postpone
vaccinations for children in order to donate more doses to COVAX,
the vaccine sharing initiative.

Is your agency concerned that vaccinating our children will de-
tract from participating in being a partner and ending the global
pandemic? And, sort of, how are you approaching this balancing
act?

Dr. WALENSKY. I think we have to do both.

I think we were the country with the largest number of deaths
across the world due to COVID-19. This was a “put on your own
face mask so that you are able to help others,” and that is what
we are working to do right now.
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We are actively scaling up in our efforts not only to provide funds
to COVAX but also to provide vaccine, as I mentioned, the
80,000,000 doses.

We at CDC are now working as those doses get donated and im-
plemented with countries so that we can help them in immuniza-
tion programs, help them with vaccine confidence, help them with
adverse outcome events, surveillance, and to do all the work that
we 1}(1iave been doing here in this country scaled up around the
world.

Ms. CLARK. Great. Thank you.

And in my brief minute left, I want to go back to talking about
data collection. And we know extensive evidence showing commu-
nities of color are disproportionately impacted.

Dr. Schuchat, I wonder if you can tell me how CDC’s data collec-
tion has changed, and how are you working to make sure that we
are collecting impact data on communities of color and
disaggregating that data?

I am sorry. There is, like, no time left, basically.

Dr. ScHUCHAT. That is all right. This is such an important issue.
If we don’t know where the problems are, we can’t address them.
And so the public health data modernization effort needs to reach
every community with trust and with skilled systems—you know,
skilled people working on skilled systems.

We have made progress this past year with increased complete-
ness of race/ethnicity data. We have much more timely mortality
data now. The laboratory reporting has gotten to be quite speedy,
but it is usually missing all the information we are interested in.
So some of our highest-yield focus areas now relate to electronic
health records and other data systems that can be linked to the
public health information so that we can have complete, actionable,
timely data.

So a lot of progress, but a lot more to do. And we do think this
really needs to go beyond COVID, because the next thing is not
going to be COVID. We are not done with this, but we can’t develop
a beautiful, perfect, pristine system for one disease and then have
everything else fall behind.

You will recall with the EVALI lung injury problem, just a couple
thousand cases really exhausted our data capacity. Now with many
millions of cases of COVID, we have learned that we have to scale,
vsfle have to have the systems and the workforce that can handle
them.

Ms. CLARK. Thank you.

My time has expired. I just want to thank you again, Dr.
Schuchat, for your remarkable service. We are very grateful.

Thank you, Madam Chairwoman.

The CHAIR. Thank you.

Congressman Cline.

Mr. CLINE. Thank you, Madam Chair.

I understand the need to ensure that we vaccinate as many as
possible. And, in considering that, we also want to make sure that
our children are kept safe. But I am concerned that, in the effort
to keep children safe, by going beyond vaccinations, to continuing
to keep lockdowns in place, continuing to keep mask requirements
in place—my colleague from Washington spoke to it earlier—we
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are doing just as much harm as we are potentially doing good to
these children.

One thing we do need to remember is that, when we are talking
about COVID deaths, of the 500,000 deaths in the United States
involving COVID-19 as officially reported by CDC, 238 have been
in children 17 and younger. That equals 0.04 percent of all
COVID-19 deaths reported in the United States.

So we do have to make sure that, as we consider protecting our
children, we also consider the effects of locking down too much,
keeping them out of harm’s way in excess.

And, to that end, I would ask, do you have statistics on the sui-
cide rates of children over the past year and how much that has
risen?

Dr. WALENSKY. Thank you for that question. I don’t have them
off the top of my head.

My understanding is that there have been increase in mental
health challenges with children, increase in emergency department
visits. It is not yet clear, and the research will show in the months
and years ahead, whether and how much those are related to
lockdowns or other adverse childhood events that are associated
with this pandemic, such as food insecurity and parents losing jobs
and whatnot.

One thing I do want to highlight—and I want to just make sure
you understand we are aligned—is, I very much believe that all
schools should be open in person, full-time, 5 days a week, come
the fall.

And we have put extraordinary resources and measures and out-
reach to make sure that that can be the case, through teacher vac-
cination through the month of March, which was able to vaccinate
over 80 percent of teachers, and through testing initiatives in
places that cannot vaccinate younger children. We have routine
screening testing in the schools—extraordinary resources and ef-
forts that are science-driven, so that we can make sure that our
schools are not only open full-time in the fall but are safe to do so.

Mr. CLINE. Okay.

I want to shift over to the study that you all are going to be un-
dertaking into gun ownership. The last study you all undertook
was in 2013, I believe.

I am concerned about some bias within your organization regard-
ing gun ownership. So I want to confirm right from the start that
underpinning this study will be a recognition of the right to bear
arms as a basic human right established in our Constitution and
affirmed in D.C. v. Heller.

Dr. WALENSKY. Congressman, I don’t know the specifics of that
study. That is not one that I am familiar with. I am certainly
gapp%l to have our staff get back in touch with you to discuss the

etails.

Mr. CLINE. Okay. Well, can you commit to me that that will be
an underpinning in the study that your organization undertakes as
a result?

Dr. WALENSKY. You know, I would like to understand and know
the study before I speak to it.

Mr. CLINE. Well, you all were just appropriated funds to study
gun safety.
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Dr. SCHUCHAT. Yeah, maybe I can clarify.

In 2020, we received funds to be able to reinitiate proposals for
research on firearm safety, gun violence, et cetera, and have
the

Mr. CLINE. And when was the last one?

Dr. SCHUCHAT. Yeah, you are right that this was suspended since
the 1990s, I believe.

Mr. CLINE. 2013 was the last one that came out, I believe. The
Obama administration issued an executive order to conduct a study
regarding

Dr. SCHUCHAT. Yeah, that I am not—I am not familiar with the
details.

But what I can say is that we do not do advocacy. We are fund-
ing evidence-based research. And the funds for research that we
have put out have followed the research gaps that were identified
by the National Academy of Medicine. So that is——

Mr. CLINE. Okay.

Well, in my closing seconds, let me just urge you to speak to the
benefits, in addition to any risks associated with gun ownership,
that law-abiding gun ownership provides to society as a whole by
the defensive use of guns by crime victims as a common occurrence.

Although exact numbers do remain disputed, defensive gun
usage by victims are at least as common as offensive uses by crimi-
nals. Estimates range from about 500,000 to more than 3,000,000
per year, in the context of about 300,000 violent crimes involving
firearms back in 2008.

So there is a way to look at this issue from a balanced perspec-
tive, and I would urge you to do so.

Thank you. I yield back.

The CHAIR. Thank you.

And if T may comment to my colleague, because it has been on
my watch in which we have really held the first hearing—and
please understand this—it is gun violence prevention research. And
it is about the public health crisis. And the amount of research has
been—there has been no research in the same way that we have
dealt with automobile accidents and crashes, et cetera, and what
that did in terms of helping to prevent the loss of life.

And this is research that is—I guess it was our colleague, Con-
gresswoman Lawrence, who talked about a public health crisis in
this area. And that is what the research is focused on.

I will give you—and we had an entire hearing, and I am happy
to provide you with the transcript of that hearing, but we are not
looking into—or the dollars appropriated were not looking at gun
ownership. The issue is, how do we—there are more suicides than
homicides. Why do we have suicides? And those suicides are of the
highest number with our veterans. Why is that happening? If we
can store guns, as people across the board from wherever position
are, in a better, safer way, would that cut down on gun violence?

So that is the basis of the—and we can provide, again, as I say
to you, what is in the legislation, the language of the legislation
which lays out what the scope and the mission of the resources are
for the gun violence prevention research.

And, with that, let me recognize Congresswoman Frankel.

Ms. FRANKEL. Thank you, Madam Chair.
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Yeah, I mean, sadly, as we are speaking here today, there is a
mass shooting happening right now in California, in San Jose.

Madam Chair, I just want you to know that I actually live in
Florida. I don’t know if you knew that, but I do.

The CHAIR. I know.

Ms. FRANKEL. There have been so many questions, so, to our
guests—thank you very much—if this has been asked, just say,
okay, you missed it.

This whole issue of the vaccine passports have been a little con-
troversial, especially in my State where I live, Florida. And I would
just like to get your feedback on that, on the use of requiring, you
know, vaccine passport to go into certain establishments or cruises
or so forth.

Dr. WALENSKY. So the Federal Government has made the deci-
sion not to use—not to be the leader in vaccine passports but has
said that local communities, the private sector may use it for their
industry if they so choose.

I can envision that there would be certain sectors where this
would be incredibly helpful. And, for example, cruise ships I think
would be one of those, where cruises would like to be able to know
the status of the people who are taking the voyage.

What I will say is that the most important thing is that people
get vaccinated. And if there are a lot of people who are getting vac-
cinated, the utility of this passport—in fact, if everybody gets vac-
cinated, the utility of these passports is nil, right?

So, really, the most important—the reason that we even have to
have a discussion about passports is because people are not getting
vaccinated. But if we can get people vaccinated, then the impor-
tance of these passports really diminishes entirely, or these
verification mechanisms really diminish entirely. You know—jyeah.
I will just stop.

Ms. FRANKEL. Okay. And if you could get us—maybe someone on
the staff can get us that confidence hotline number, that would be
helpful.

Dr. WALENSKY. I would be happy to do that.

Ms. FRANKEL. I am going to just switch the subject for a moment,
and I want to talk a little bit about domestic violence. Because I
know that you have a program; I think it is called DELTA. You
also manage the Rape Prevention and Education Formula Grant.
And I would like to ask you a little bit how that is going, what kind
of progress is being made.

Dr. SCHUCHAT. You know, these are such difficult issues for the
individuals involved and those who love them. You know, CDC has
been developing technical packages, the toolkits of what we know
works, the evidence-based, and facilitating that to be used by com-
munities around the country.

And we have funded additional programs to, sort of, scale up
these efforts. You know, things are different in one place or an-
other, and sometimes, you know, whether it is rural or an urban
area, the nature of the challenges are complex.

The team working on this is incredibly dedicated and empathetic
in their carrying out the research efforts, but mainly what we are
doing is supporting programs to implement evidence-based strate-
gies.
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Ms. FRANKEL. Thank you.

I will give one softball question. I know we have been talking a
lot about COVID and AIDS and other diseases and so forth. What,
indym%r opinion, are the top healthcare issues that face Americans
today?

Dr. WALENSKY. I am not even a good hitter, but I am going to
take a swing.

You know, we need to bolster our public health infrastructure—
our workforce, data, our labs.

We need to work on health equity in this country. Everything
that we do has to be founded in health equity in this country.

We obviously need to get through this COVID-19 pandemic and
get everyone vaccinated.

And, you know, we have a lot of work to do in opioids. We have
a lot of work to do in HIV. We have a lot of work to do in mental
health. We have a lot of work to do in health losses that we saw
during this pandemic. Eleven-point-seven million childhood vac-
cinations have not been given.

And so I look forward in leading this agency through this pan-
demic and to address all of the public health infrastructure of this
country.

Ms. FRANKEL. Thank you so much, everybody. I am going back
to the beaches.

Dr. SCHUCHAT. Wear sunscreen.

Ms. FRANKEL. Maybe this weekend.

The CHAIR. We will get into that issue as well, Lois.

I don’t know that there are any other members with questions,
because if there are not, what I would want to do is yield to Con-
gressman Harris and recognize you for any closing remarks you
would like to make, Dr. Harris.

Mr. HARRIS. Yeah. Thank you very much, Madam Chair.

And, as usual, you know, some of the hearings we have in this
subcommittee are the most fascinating hearings, I think, in all of
Congress, to be honest with you.

And I want to thank again the doctors for being with us today.
I want to say that the CDC, obviously—you know, look, the CDC
plays an incredibly important role in the interface between science
and the American public to a large extent. The American public
looks to leadership in the CDC, grounded in science.

You know, for an example, I am glad to hear that the Federal
Government is not going to get involved in vaccine passports. Be-
cause we have to admit, there is no data that vaccine passports
would contribute anything right now. There is just no data. Now,
it might, and it might be tempting to think it would. But it was
very tempting to think the fomite transmission was also very, very
important at the beginning. It kind of made sense. Look, I used all
the hand cleaner in the world. It turns out that is not really as im-
portant as we thought. But there is a big difference between mak-
ing someone carry a vaccine passport and making someone clean
their hands with hand sanitizer.

And I think that this is where the difficulty lies in public health
and, kind of, treading that fine line between what really will help
people and recognizing that there are civil liberties in this country.
And that is the best way I can explain it.
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And, again, Dr. Walensky, she said, I am more than happy to
help staff vaccine clinics, and I have done it. But, in the end, it is
an individual’s choice to get this vaccine, because it is an EUA; it
is not an FDA-approved vaccine. I encourage the vast majority of
people I speak to to get it, but, in the end, it is their decision.

And I think the CDC has taken a tremendous step in their mask
mandate removal or mask guidance removal for people with vac-
cines. Because I think that that engenders a lot of confidence in
Americans. Finally, a lot of Americans I meet would say, “Wow,
yeah, my common sense is, I got in line, I got the vaccine, now I
should be able to take my mask off,” and now our policies are
aligned on that.

And I think that sent a very important signal. I think that is
why we are approaching the 70-percent mark in adults being vac-
cinated. And, of course, you know, that combined with the natural
immunity, we should be pretty near herd immunity, and I think
that is what the figures are beginning to show now.

So thank you all for the work you do. It is thankless work. As
has been pointed out in your testimony, public health officials are
underpaid relative to their skill and training. This leads to some
problems, there is no question about it. There is no easy solution.
But hopefully some of the budget things you discuss for the fiscal
year 2022 budget will get us on a better path into getting the pub-
lic health workforce that we need for the 21st century.

And, again, Madam Chair, thank you again for a fascinating
hearing, and I yield back.

The CHAIR. I want to thank Dr. Harris for his comments.

And, I mean, I think I agree, and I—not in a self-serving way,
but I think that this subcommittee has the best hearings. And I
think, between yesterday and today, there really is—I used the
word yesterday “exhilarating.” I mean, what we learn, you know,
and what both the NIH and the CDC can do to save lives, to keep
people healthy in this country is quite remarkable. And I think it
is a hallmark of the United States, in terms of our healthcare sys-
tem.

I am going to just—and I am going to ask both Dr. Walensky and
Dr. Schuchat to be absolutely, singularly, like, in a nanosecond:
What keeps you up at night?

Dr. WALENSKY. Variants and the concern that people won’t get
vaccinated and the fact that we are not serving everybody in the
country equally.

The CHAIR. Yeah. Okay.

Dr. Schuchat.

Dr. ScHUCHAT. I think we have to remember the rest of the
world, and that while it is getting better here, there are many
places at risk. So, until we are all out of this, none of us are out
of this.

The CHAIR. Uh-huh.

Thank you. Thank you very, very much. Really, I think we cov-
ered some very important topics today.

And I just wanted to say this: You know, historically, the CDC
has been the trusted voice in leading the response to public health
crises. And I will say this—and, look, whether it was Ebola, Zika,
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lead poisoning, and so many others. But I think we saw a recent
departure from that standard.

So I want to just say a thank you, a real thank you, to both of
you and CDC for returning the CDC to be that trusted voice and
relying on the science and the data that is necessary to create the
confidence in this country that we do have the agency that they
can take a lead from. People want to know the truth, they need to
b}elz given the truth, and then we could look to how we can direct
them.

I would again add that COVID exposed a number of realities in
this country. We need a robust public health infrastructure. We
can’t go back to where we were, and we have to go forward.

So we look forward to receiving the comprehensive President’s
budget. That is later this week. And then the subcommittee has the
challenging task of addressing so many critical issues included in
your bill.

And it is remarkable, the range of issues that you look at. We
talked about some of them today—you know, maternal mortality.
But you do food safety, you do so many other things, you know.
And it is immunization and mental health and opioids and HIV,
and doing all of that work at the same time of dealing with a pan-
demic.

So we want to provide the resources that you need, and we will
continue to fight for that sustainability that I think has come
through as the thread of this hearing today. And that, for the CDC
to do the job that we want them to do, you need to have the contin-
ued resources, not for just this pandemic, but for whatever else
comes to pass for this country.

So thank you.

And, with that, this hearing is adjourned.
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The CHAIR. This hearing will come to order.

As this hearing is fully virtual, we must address a few house-
keeping matters. For today’s meeting, the chair or staff designated
by the chair may mute participants’ microphones when they are
not under recognition for the purposes of eliminating inadvertent
background noise.

Members are responsible for muting and unmuting themselves.
If T notice that you have not unmuted yourself, I will ask you if
you would like the staff to unmute you. If you indicate approval by
nodding, staff will unmute your microphone.

I 1remind all members and witnesses that the 5—-minute clock still
applies.

If there is a technology issue, we will move to the next member
until the issue is resolved, and you will retain the balance of your
time.

You will notice a clock on your screen. That will show how much
time is remaining. At 1 minute remaining, the clock will turn to
yellow. At 30 seconds remaining, I will gently tap the gavel to re-
mind members that their time has almost expired. When your time
has expired, the clock will turn red, and I will begin to recognize
the next member.

In terms of the speaking order, we will be going with the chair
and ranking member; then members present at the time the hear-
ing is called to order will be recognized in order of seniority; and,
finally, members not present at the time the hearing is called to
order.

Finally, House rules require me to remind you that we have set
up an email address to which members can send anything they
wish to submit in writing at any one of our hearings or markups.
That email address has been provided in advance to your staff.

And, with that, I want to acknowledge Ranking Member Cole
and all of our colleagues for joining this morning.

And a thank you to our witnesses—Dr. Kessler, Dr. Pace, Dr.
Disbrow—for speaking with us on our Nation’s role in global
COVID-19 vaccine equity.

Let me just start by saying that I am disturbed. I am disturbed
by the general lack of urgency in ensuring that every person across
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the world has access to the COVID-19 vaccine. This pandemic has
already sickened 250 million people and claimed more than 5 mil-
lion lives across the globe. People are dying every day, and, yet, lit-
tle progress has been made to deliver more vaccines to the coun-
tries that are being left behind.

Even as many of us in the United States are receiving booster
shots, fewer than 5 percent of people in low-income countries have
received a single dose. By some estimates, many people in low-in-
come nations will not have access to a vaccination until 2023 with-
out significant increases in worldwide vaccine production and dis-
tribution.

I do sincerely appreciate the work that the Biden administration
has done. After all, this administration has been delivering vaccine
doses abroad since June. And, so far, United States has donated
more vaccines than all other countries combined.

It is also encouraging that President Biden has pledged to donate
at least 1.1 billion doses of vaccine by the end of next year while
calling for 70 percent vaccination in all countries by fall 2022.

I am particularly proud of the work that my friend, Dr. David
Kessler, who joins us here today, has done both during this pan-
demic and for many years as former Commissioner of the Food and
Drug Administration and under the leadership of three American
Presidents. I welcome his testimony, and I applaud his commit-
ment to the health and the safety of the people.

I just might add here that I was pleased, Dr. Kessler, to hear the
administration’s announcement today of a new initiative to invest
in domestic vaccine production to increase vaccine by 1 billion
doses per year. That is the kind of effort we are looking for, but
also wanting to hear is how we are going to accomplish that and
how we are going to oversee that distribution as well.

I also want to note the important role that BARDA has played
during this pandemic, working extensively to scale up production
of everything from PPE and at-home tests to vaccine and thera-
peutic treatments. I am also grateful that BARDA has used funds
provided by Congress to work with COVID vaccine manufacturers,
such as Moderna, and that it was BARDA’s many years—BARDA’s
many years of support for mRNA, the platform technology, along
with decades of basic research at the NIH that enabled Moderna
to produce the COVID-19 vaccine.

And I want to commend the efforts of Dr. Pace, whose Office of
Global Health will be instrumental, along with USAID and CDC,
in addressing vaccine equity efforts on the ground.

But, on the other hand, it is shocking to me that we have not
received full and unfettered cooperation from all of our partners in
this effort, including the private companies, such as Moderna, mak-
ing billions of dollars from U.S. taxpayers.

The fact of the matter is every day low-income countries remain
vulnerable to COVID-19 is another day for the virus to mutate and
to adapt. And, if we fail to ensure their access to vaccines, those
countries will become the breeding grounds for new variants,
variants that may be more transmissible or, even worse, vaccine re-
sistant.

I will be blunt. I do not believe we are moving fast enough. Un-
less we take a more active role in significantly increasing vaccine
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production and accelerating distribution worldwide, sharing tech-
nology and expertise, and scaling up health system capacity, and
strengthening multilateral institutions, we are essentially shooting
ourselves in the foot, putting ourselves collectively at the risk of a
fifth, sixth, or seventh wave.

We absolutely need to accelerate the production of COVID vac-
cine by any means necessary, including by invoking any legal au-
thorities at our disposal to compel these vaccine companies to work
with partners in the U.S. and throughout the world. Quite frankly,
it is not just our moral imperative to ensure the health and safety
of our friends across the globe; it is in our own self-interest.

While the United States, as I noted earlier, has donated more
vaccines than all other countries combined and has become a pow-
erful leader in the fight to vaccinate the world, why is it taking so
long to manufacture the vaccine? Why are we as a Nation being
held captive by a botched Trump administration contract, one that
allowed Moderna to ignore the involvement of the NIH and benefit
from millions of dollars in taxpayer funds?

Just this week, it was announced that Moderna is close to mak-
ing an agreement to pledge doses to low- and middle-income coun-
tries in 2022. This is a positive step forward, but not enough. For
the life of me, I cannot understand why we are beholden to this
company. People are dying. Time is of the essence. And, in the
midst of it all, Moderna is making billions of dollars, controlling
vaccine production and negotiations of a lifesaving vaccine that
HHS helped them to create.

This is unacceptable. NIH and BARDA must be aggressive in
protecting and asserting legal rights to their work. This adminis-
tration must be aggressive in pursuing every option to work around
that botched contract and to use every tool at its disposal to accel-
erate vaccine production, including the Defense Production Act.
And President Biden must be aggressive in compelling other coun-
tries to back the TRIPS waiver, which would allow more countries
to manufacture more COVID-19 vaccines.

When the World Trade Organization meets later this month for
its 12th ministerial conference, I will be watching closely to ensure
the proposal on temporarily waiving some intellectual property
rights rules under the TRIPS agreement is accepted.

I know these are serious and they are complex issues that cannot
be easily resolved, but I also know that failure is simply not an op-
tion. This pandemic will not be over until it is over around the
world.

I hope that, through this hearing, we can gain some clarity as
to why we are not moving fast enough, why we are enabling a sys-
tem that allows pharmaceutical companies like Moderna to profit
off of global suffering and how exactly we plan to vaccinate 8 bil-
lion people as soon as humanly possible.

With that, let me turn to my good friend from Oklahoma, the
ranking member of the committee, Congressman Tom Cole, for any
opening remarks that he may have.

Mr. CoLE. Thank you very much, Madam Chairman.

And, just before my remarks, a quick housekeeping piece of ad-
vice to you as you preside over. I may have to leave at some point
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because of my duties in Rules, so I might not be here at the end,
but I certainly am going to stay for as much as possible.

Madam Chair, the United States’ investments in biomedical re-
search and medical countermeasures have paved the way for the
fastest vaccine ever developed in our Nation’s history. These stra-
tegic investments led by—with Federal support have also enabled
the U.S. to lead the world in vaccine availability. As the President
has said, anyone who wants a shot can get one. That is a remark-
able achievement, and we are fortunate to be in such a position.

I want to thank the thousands of government and private-sector
employees who worked tirelessly to make this reality. Operation
Warp Speed, in my mind, remains one of the most undervalued
achievements of the last administration.

And I want to associate myself, Madam Chair, with your re-
marks about the role our country is playing in trying to help other
less fortunately situated countries and to get the vaccine as rapidly
as possible. I think those are important goals and important ques-
tions need to be raised and answered.

And I know we are here today to discuss the United States—
what the United States Government can do to bolster global supply
of coronavirus vaccines. But, before we delve into that topic, I want
to spend a few minutes on a fact that I find deeply troubling.

The Build Back Better legislation introduced in the House con-
tains just $3,000,000,000 for pandemic preparedness. That is less
than 0.2 percent of the total. Let’s pause and think about that.
Nearly $2,000,000,000,000 in spending, and just 1.7 percent—that
is just less than one-fifth of a percent—is dedicated to preparing
for the next pandemic.

Of that amount, less than half is dedicated to funding for public
health and preparedness research, development, and counter-
measures capacity. Such a de minimis amount dedicated to so crit-
ical a function should be unacceptable to everyone.

I have said multiple times that you are far more likely to die
from a pandemic than a terrorist attack, and, sadly, the results of
the last 2 years have shown how devastatingly true that is. I would
hope the majority’s flagship effort to build a better tomorrow after
a global pandemic that has shook the world would recognize the
need to invest in a substantial way in biomedical and biodefense
research enterprise.

I find this omission another sign of shortsightedness that we see
throughout the legislation with short-term extensions and unrea-
sonable policies that most Americans do not support.

I also want to acknowledge, however, that the chair’s markup
contains six times as much funding compared to the Build Back
Better bill, and that is with nearly seven times less money.

Now, while I still believe we need to invest more in biodefense
infrastructure, I am pleased to see the levels proposed in the
chair’s fiscal year 2022 appropriations for this subcommittee. I
know our chair strongly supports access to childcare, improving our
Nation’s schools, and paving a way to affordable higher education
for all children.

She also recognizes, in addition to human infrastructure invest-
ments, that we cannot neglect the biomedical and biodefense infra-
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structure. She supported these programs in her markup, and I
hope she sustains that level of support going forward.

We have always found these areas of agreement to serve as the
basis for our partnership for 6 years running. I also want to recog-
nize that, in her annual funding bill, she is proposing nearly the
same amount of funding as what was put forward in the Build
Back Better bill, which covers up to 10 years.

I think this fact shows this subcommittee, possibly more than
any other, understands how important these programs are. Under-
investment here ensures the Nation will be less prepared for the
next outbreak.

I led with the importance of the continuing investment in bio-
medical research and programs like BARDA because it was past
funding that enabled the United States to be in the—be the current
leader by far in global COVID vaccination donations. U.S. has do-
nated and delivered more than 235 million doses of COVID vac-
cines to more than a hundred countries, and I am pleased at the
even more aggressive plans that the administration has unveiled in
recent days.

In addition to efforts by the Federal Government, vaccine manu-
facturers have also made commitments to increase production and
availability to ensure vaccination becomes a global reality. As
proud as I am of our Nation leading the way, United States should
not have the sole responsibility for vaccinating the global popu-
lation. It is a shared problem and a shared responsibility.

In addition, in my opinion, the Department of Health and
Human Services should not be responsible for vaccinations abroad.
I understand the agency may have a supporting role to the Depart-
ment of State and USAID, but events over the last 18 months have
shown that we have enough challenges domestically for HHS to
focus on, and it should not try to achieve objectives beyond its re-
sponsibility and capability.

I would like to end by noting that now is the time for us to be
looking at opportunities for the next generation of vaccine tech-
nology, development of new therapeutics, and more affordable
diagnostics. I know some of those efforts are underway, but too
much focus has been given to the continuing of the status quo.

If we continue that approach, we will not achieve global vaccina-
tion for years to come. We need to look to new technologies to
achieve our goal and should not be neglecting those investments
now.

I also think we need to expand our focus to future threats. Now
is the best time to leverage what we have learned about COVID
to begin research into new countermeasures and potential patho-
gens. We know the devastation that can be caused by a new virus.

We need to do a better job to identify future threats on the hori-
zon and work on mitigation now. Waiting for the next virus to
strike and hoping it is far into the future is foolish. The more we
shortchange our preparedness today, the less prepared we are
when what may be—just for what may be just around the corner.

I want to thank our witnesses for their time today, and I look
forward very much to their testimony.

With that, Madam Chair, I yield back my time.

The CHAIR. Thank you very, very much.
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And now what I would like to do is to turn to our witnesses: Dr.
David Kessler, who is the chief science officer of COVID-19—the
COVID-19 response; Ms. Loyce Pace, director, Office of Global Af-
fairs, the Department of Health and Human Services; Dr. Gary
Disbrow, director, Biomedical Advanced Research and Development
Authority, BARDA, the Department of Health and Human Serv-
ices.

Our first witness is Dr. David Kessler. Your full written testi-
mony will be included in the record, Dr. Kessler.

You are now recognized for 5 minutes for your opening state-
ment, and welcome, welcome to the committee.

Dr. KESSLER. Thank you so much, Chair DeLauro.

Chair DeLauro, Ranking Member Cole, distinguished members of
the committee, I am David Kessler. I am honored to be serving as
chief science officer for the COVID-19 response. Thank you for
having me here today and for the opportunity to testify before you.

I have the great privilege of working closely with my colleagues
from the Department of Health and Human Services—Director
Pace, Dr. Disbrow—who are also appearing before you today.

The United States, by far, is leading the effort to vaccinate the
world. We have proudly donated more doses than all other coun-
tries combined. We will continue and must continue to donate more
and more doses.

Currently, we are donating 1.2 billion doses to the world. This
includes the U.S. Government’s groundbreaking deal to deliver 1
billion donated doses of Pfizer vaccine to countries in need through
COVAX. As of today, 250 million donated doses have been shipped
to 108 countries. For every one shot we have put in the arm of an
American, we are donating about three shots globally.

Because of what you have allowed—because of what you have al-
lowed HHS and USAID to do, we are spending over
$11,000,000,000 on global vaccine supply. And we continue to en-
courage our international partners to share more doses and expe-
dite the delivery of those already committed.

Today, we are announcing that, to meet short- and long-term
needs both domestically and globally, the United States Govern-
ment is seeking to enter into a historic partnership with one or
more experienced pharmaceutical manufacturers to increase the
mRNA vaccine U.S.-based production capacity for domestic and
global use by at least 1 billion doses annually, not later than the
second half of 2022. This will allow us to address the current
COVID-19 pandemic and prepare for future pandemic response ef-
forts.

I want to be clear that I personally continue to engage vaccine
manufacturers to increase production and availability of vaccines
for low- and low-middle-income countries. Chair DeLauro, we
share—we share your urgency and the passion to make sure that
we are a leader—the leader in making available vaccines for low-
and low-middle-income countries.

As part of those conversations, we negotiated a deal with
Moderna and the African Union where the United States defers de-
liveries of 33 million doses, allowing the AU to buy up to 110 mil-
ISion Moderna vaccines at a reduced rate negotiated by the United

tates.
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We also broke through a logjam and brokered a deal between
Moderna and COVAX enabling the two parties to reach an agree-
ment where COVAX will purchase, to date, 56 million doses of
Moderna vaccine.

Moderna is also retroactively discounting doses already sold to
COVAX, all because of the United States Government’s interven-
tion. We have told Moderna that we expect them to help fill the
remaining COVAX shortfall. We expect that the number of doses
that Moderna will make available to COVAX will increase in the
next few weeks.

Let me tell you about another step that we took that I think is
a first. The United States Government brokered a historic deal
with J&J and COVAX to facilitate the first-ever delivery of
COVID-19 vaccines to people in conflict zones and other humani-
tarian settings that cannot be reached by government vaccination
campaigns.

The USG and COVAX worked with J&J to waive liability for
doses, pioneering a novel legal approach that will allow COVAX to
give donated doses to NGOs to administer to people in these con-
flict zones and other humanitarian settings.

The U.S. also negotiated a path-breaking deal to make 300,000
doses of J&J available to humanitarian workers around the world.

As the Biden administration continues this critical work, we also
need the world to do more. We need every other country to step up
against this virus like the United States is doing.

Thank you very much, Chair DeLauro. I am happy to answer
your questions.

[The information follows:]
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Chairwoman DeLauro, Ranking Member Cole, and distinguished Members of the Committee,
thank you for the opportunity to testify today on our efforts to develop, manufacture, and procure
safe and effective COVID-19 vaccines. I am grateful for this opportunity to address this
Committee and appreciate your continued support for the ongoing response efforts. I want to
start by thanking the Biomedical Advanced Research and Development Authority (BARDA)
team for their tireless efforts over the last 21 months to develop critical medical countermeasures
to address COVID-19.

Update on ASPR’s COVID-19 Response Effort

The response to the COVID-19 pandemic has required an unprecedented whole of government
approach. Secretary Becerra continues to direct the Office of the Assistant Secretary for
Preparedness and Response (ASPR) to lead the ongoing coordination of the COVID-19 response
across the Department of Health and Human Services (HHS). ASPR programs are working to
directly support elements of the response.

Starting with my office, BARDA, in collaboration and partnership with the Countermeasures
Acceleration Group (CAG), continues to leverage the supplemental appropriations provided by
Congress to support the development of vaccines, therapeutics, and diagnostics to end the
COVID-19 pandemic. To date, BARDA has awarded contracts for 77 medical countermeasure
projects to aid the COVID-19 response. All of these contract awards are listed on
medicalcountermeasures.gov in detail and include 15 therapeutics, 55 diagnostics, and seven
vaccine candidates. Notably, BARDA has placed 1.5 billion doses of vaccine under contract
(including a combination of adult primary, booster, and pediatric doses), purchased over 4.88
million doses of monoclonal antibodies, and shipped more than 144 million diagnostic kits.

ASPR has also leveraged the authorities delegated to the Secretary under the Defense Production
Act (DPA) to issue 62 priority ratings for United States Government (USG) contracts for health
resources, eight priority ratings for USG contracts for industrial expansion, three ratings for non-
USG contracts to support the production of resins for both diagnostics and infusion pumps, and
the manufacture of closed suction catheters for treatment of patients with COVID-19—all to
ensure that private sector partners making life-saving products are able to acquire the raw
materials, components, and products requisite to deliver for the response.

Also under the DPA, ASPR is strengthening the industrial base to secure and develop domestic
capacity, retool and expand industry machinery, scale production facilities, train workforces, and
ultimately supplying the marketplace with products the US needs to contain further pandemic
waves. ASPR continues to use critical funding to invest in expanding domestic manufactuting
including investments of: $250M in manufacturing PPE; $268M in manufacturing of testing
consumables; $14.8M in vaccine raw material manufacturing; $160M in fill finish capacity;
$65M in vaccine vial manufacturing; $168M in manufacturing capacity for at home and point of
care tests; and, $53.8M in testing raw materials, with additional funds going out the door every
day. Each of these domestic manufacturing initiatives meets current, as well as future, COVID-
19 needs and seeks to create or sustain high-value domestic jobs.
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Biomedical Advanced Research and Development Authority Investments and Programs

ASPR’s BARDA continues to support the innovation, advanced research and development,
manufacturing capacity improvements, and acquisition of medical countermeasures (e.g.,
vaccines, medicines, diagnostics, and other necessary medical supplies). Since late January 2020,
BARDA has been collaborating with counterparts across the government to continue to identify
potential COVID-19 countermeasure candidates and accelerate their advanced development.
Even before initial COVID supplemental funds were made available on March 6, 2020, BARDA
initiated investments utilizing advanced research and development funding as well as pandemic
influenza funding to quickly evaluate existing partnerships to determine promising candidates
that could be pivoted to address COVID-19 and immediately made investments in vaccines,
therapeutics, and diagnostics.

Beginning in February 2020, BARDA made a series of initial investments targeting a diverse
combination of proven platform technologies suitable for rapid development of vaccines and
therapeutics. The investments were made as funding became available, and prior to standing up
the interagency Operation Warp Speed (OWS, since renamed the Countermeasures Acceleration
Group -- CAG) effort. The small initial investments used annual appropriations and existing
contract options that BARDA had established specifically for pandemic preparedness, including
BARDA’s programs in influenza and Ebola. Technology leveraged from these programs for the
Federal COVID-19 Response included:

o Sanofi Pasteur’s recombinant protein technology and GlaxoSmithKline’s (GSK)
adjuvants;

e  Merck’s recombinant vesicular stomatitis virus (rVSV) technology, first supported by
BARDA as part of the now FDA-licensed Ebola vaccine ERVEBO;

e Janssen’s adenovirus 26 (Ad26) technology that BARDA supported to develop their
Ebola vaccine that is licensed in the European Union (EU);

» Regeneron’s monoclonal antibody therapeutic technology utilizing their platform that led
to the first FDA-approved Ebola therapeutic.

Using the funds provided by the Coronavirus Preparedness and Response Supplemental
Appropriations Act, 2020 (P.L. 116-123) signed into law March 6, 2020, BARDA invested
$1.256B in the advanced research and development of Moderna’s mRNA-1273 vaccine
candidate, supporting clinical trials and manufacturing scale up and validation. Moderna’s
COVID-19 vaccine was based on their mRNA platform technology, a platform BARDA had
been supporting since 2015 for Zika vaccine development and scale up. This collaboration
enabled non-clinical development and advancement of the vaccine candidate into expanded
clinical studies, support through FDA authorization and expansion of vaccine production in the
United States in preparation for large scale production as soon as the vaccine met regulatory
requirements.

Going forward, the investments in a mRNA vaccine will support new vaccine production
platforms in the future that will improve the efficiency and reduce the timeline to develop
vaccines for other biodefense threats and emerging infectious diseases. Platform technologies,
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such as the mRNA approach, can provide flexible and rapid response and have many advantages
with potential to revolutionize the way vaccinesand therapeutics are produced for known and
newly emerging threats.

In order to achieve the ambitious goals set out in the American Pandemic Preparedness plan, it is
critical that we apply the lessons learned from the current pandemic to continue to leverage
platforms, such as the mRNA platform, to prepare against future pandemics. We must fill the
gaps associated with advanced research and development, large-scale clinical trials, documented
efficacy with antigen/platform combinations, and warm base manufacturing capacity. With the
goal of establishing and maintaining a capability to design, test, develop, and authorize use ofa
vaccine within 100 days, it will be critical to advance vaccine programs through clinical
development and commercial scale manufacturing towards licensure before the next pandemic.
These activities are essential to demonstrate manufacturability and assess key safety and
immunogenicity issues, such as the potential for immune-enhanced disease in target populations.
With resources requested in the American Pandemic Preparedness plan, BARDA would
coordinate with NIH/NIAID to develop prototype vaccines against the pathogens (or virus
families) with greatest pandemic potential and advance up to 20 promising vaccine candidates
into clinical studies and manufacturing scale-up.

BARDA would also establish US-based capability to develop and manufacture safe and effective
vaccines against known or unknown pandemic pathogens within 100 days of pathogen
identification that will leverage platform-based technology such as mRNA-based vaccines.
Manufacturing technology platforms that could be applicable across multiple threats would be
prioritized to efficiently address as many unknown threats as possible. The initial goal would be
to get vaccine candidatesto a point where clinical safety and immunogenicity are established,
and, commercial scale manufacturing processes have been demonstrated with sufficient vaccine
in final containers to respond to future disease outbreaks under an Investigational New Drug
(IND) application. Vaccine candidate readiness would be leveraged to demonstrate clinical
efficacy in the context of an outbreak response, such as a naturally occurring outbreak. In the
absence of an outbreak or pandemic, BARDA would continue to drive these programs so that
they may be viable candidates for FDA authorization via the Animal Efficacy Rule or
Accelerated Approval pathways.

BARDA understands the importance of delivering lifesaving medical countermeasures quickly,
especially during a pandemic, and thatthe logistical constraints on the current mRNA vaccines
have made it challenging to deliver vaccines across the Nation and globally. In 2019, BARDA
established the Beyond the Needle program within the Division of Research, Innovation, and
Ventures, focused on the development of alternative technologies that aim to transformthe
paradigm of making vaccines and therapeutics easier to administer and more widely available,
without the need for needles, syringes, vials, and cold-chain distribution burdens. Beyond the
Needle supports technologies that use alternative routes of administration, such as oral,
intranasal, and transdermal patch technologies that involve simplified logistics that enable easier
deployment and uptake and can be administered without a trained healthcare professional. This
program anticipates bringing to market the most flexible and efficacious modes of delivering
emergency drugs and vaccines to more people, in more care settings, with minimal dosing,
supply, and logistical requirements. Specifically, Beyond the Needle aims to overcome the
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logistics burdens associated with manufacturing, storing, shipping, and distributing needles,
syringes, and other ancillary supplies, and with vaccine cold-chain storage and transportation. In
addition, this program aims to increase immunization compliance and make vaccines and
therapeutics more widely available, especially in resource-constrained settings and duringa
pandemic or other public health emergency where qualified healthcare professionals are in short
supply. The Beyond the Needle program currently supports six individual programs in different
stages of development (preclinical to IND enabling) and ranging from oral, intranasal or solid
dose formulations, to 3D printer microneedle patches to deliver vaccines.

International Vaccine Donations

All of the vaccine doses HHS has purchased to date were ordered for domestic use. However,
international donations have been made available from amounts that have been in excess of
demand once vaccines were available for use. As of November 9, 2021, of the total number of
doses ordered, 433,156,393 doses have been administered domestically.

As of early November, HHS/CAG has donated over 130 million doses of vaccine that DoD
purchased on behalf of the HHS to foreign countries or to COVAX. Donations by manufacturer
follow:

¢ Modema: 71,898,480

o J&I/Janssen: 35,628,150

» Pfizer: 19,460,040

e AstraZeneca: 3,412,900

In addition to the 3.4 million doses of AstraZeneca vaccine donated, 1.5
million doses and 2.7 million doses were made available in March to Canada
and Mexico, respectively.
The Administration has pledged 500 million Pfizer COVID-19vaccine doses to be
purchased/donated internationally, on top of the 500 million previously pledged.

Conclusion

Thank you again for inviting me to testify before you on efforts within ASPR to support the
COVID-19 response. Since its inception, BARDA has entered over 300 industry partnerships,
aftained 13 years of clinical product development experience, and supported 61 products that
achieved FDA approvals or authorizations. BARDA'’s long standing expertise of accelerating the
advanced research and development of candidate diagnostics, therapeutics, and vaccines through
to FDA approvals, clearances, licensures and Emergency Use Authorizations, is unmatched
across the government and underscores the overall capabilities that we have brought to bear on
COVID-19. 1 look forward to answering your questions and thank you for passing the
supplemental appropriations that have aided our overall response efforts. We could notdo our
job without your partnership and support.
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The CHAIR. Thank you for your testimony, Dr. Kessler.

And our next witness is Dr. Loyce Pace.

Your full written testimony will be included in the record, and
you are now recognized for 5 minutes for an opening statement.

Ms. PACE. Well, good morning, distinguished members of the
subcommittee.

We see the numbers. COVID has caused more than 5 million
deaths worldwide, more than half of these in low- and middle-in-
come countries. Vaccination rates in some of these countries are in
the single digits. Less than 10 percent of the population of Africa
is vaccinated compared to more than 50 percent in North America
and Europe. We know this is unacceptable.

So I want to thank you, Chairwoman DeLauro, Ranking Member
Cole, and your esteemed colleagues for convening us today to talk
about global vaccine equity and the role our government should
play in driving that.

Now, two things I want to say upfront. One, this isn’t only up
to us. It is going to take actors from all over the world—govern-
ment officials, industry leaders, community organizations, philan-
thropists, and others—to make this happen. This is why the Presi-
dent convened those very stakeholders this fall and called on them
to fulfill their promises and help close the global access gap. He
issued this challenge not only for vaccines, but also for treatments,
tests, and critical supplies.

Number two, the U.S. is doing its part, playing a lead role and
practicing what we preach. At this point, we have donated close to
250 million vaccines to more than 100 countries around the world,
both directly and through partners like COVAX, CARICOM, and
the African Union. That is millions of people protected from this
virus, thanks to our commitments and action.

We have engaged governments and companies in Asia and Africa
to expand manufacturing in those regions, and also called for vol-
untary technology transfer to facilitate those efforts.

Of course, the world needs more, which is why our work con-
tinues. We are not letting up. Those of us in the center of this work
know what is at stake if we don’t follow through. Not only could
we face the constant threat of COVID, but we could continue to
burden our health workforce, supply chains, and overall society
with an ongoing and seemingly neverending pandemic.

Not only are our efforts practical; they are personal. We read the
same headlines you do, and we hear those accounts ourselves every
day. Many of us have lived and worked in countries still lacking
what they need. Some of us have friends and family there, man-
aging an unsettling reality and all-too-common stories of persistent
health disparities.

HHS staff take calls from colleagues around the world, partners
with whom we have worked for years, describing what life is like
without access to vaccines. Those are tough conversations, recog-
nizing how great the demand is worldwide. But they are easier
when we can offer help, and we do.

Our staff meet with ministries of health about their national vac-
cination campaigns and how to maximize the supply they receive.
We have engaged foreign regulators and researchers so that more
product comes to market when and where it is needed. And we
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have worked with policymakers from Africa to Asia to Latin Amer-
ica and the Caribbean on real-time responses throughout this cri-
sis, helping to establish or reinforce health surveillance systems
and essential services required to succeed.

So, when Kenya or Mexico needed vaccines, they reached out to
us. And, when Brazil or India found themselves in crisis, it was the
same. Whether working through country-based health attaches, our
hundreds of international staff focused on global health security, or
contacting the Secretary directly, governments around the world
look to HHS for solutions to their public health problem. That has
been as true in this pandemic as any other time.

Our track record speaks for itself, built on decades of inter-
national relationships and programs that have been tested through
multiple health crises, like Ebola, Zika, and HIV. We know how to
get this right, and we can do this together. It is in the spirit of
partnership that is critical to showing up in the world in a way
that matters.

From day one, the President has talked about the importance of
international cooperation as part of our COVID response. Similarly,
his administration is committed to using equity as the guiding
principle for these efforts, but, while ensuring we address health
disparities across borders, we must also do so within countries.

We know from our own American experience how vital it is that
lifesaving innovations are available to those who need them. Other-
wise, we are all at risk. I want to be able to tell a different story,
one that has countries not in the tenth percentile but meeting our
global goal of 70 percent coverage for COVID vaccine; a world fo-
cused on getting back to life rather than fearing another variant
or worse.

I want us all to feel safe again and to remember this time as a
moment when we did right by one another. We have both a stra-
tegic imperative and a moral one to deliver what we can where we
can, working to end this pandemic once and for all.

[The information follows:]
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Introduction

Thank you, Chairwoman DeLauro, Ranking Member Cole, and distinguished Members of the
Committee. Itis my pleasure to represent the U.S. Department of Health and Human Services
(HHS) and the Office of Global Affairs (OGA) before your committee today to discuss the role
of the United States in global COVID-19 vaccine equity.

The global COVID-19 response is a whole-of-government effort. As the country’s health
agency, HHS leads the interagency in providing technical expertise on public health, research
and development, and associated regulatory issues. We have also helped countries prepare for,
implement, and evaluate COVID-19 vaccination efforts, drawing on our long-standing
relationships with ministries of health throughout the world.

The COVID-19 pandemic has caused more than five million deaths worldwide, more than half of
these in low- and middle-income countries. Through the extraordinary efforts of our colleagues
at HHS and across the U.S. government, we have made enormous progress in vaccinations.
However, even as we make progress here at home, we know that our ability to end this pandemic
depends on making progress around the world.

Role of OGA

OGA represents the Department in global matters relevant to health, and our programmatic and
regional teams engage and represent the United States on health matters in critical global forums
and partnerships such as the G7, G20, QUAD (i.e. Australia, India, Japan, and the United
States), Association of Southeast Asian Nations, Caribbean Community and Common Market,
and Africa CDC. Inaddition, OGA leads the U.S. government on engagement with the World
Health Organization. OGA serves on the Access to COVID-19 Tools Accelerator (ACT-A)
Facilitation Council, which serves to guide actions across the vaccine, therapeutics, diagnostics,
and health systems and response pillars of ACT-A.

Our HHS Health Attachés, based in strategic posts worldwide, have played and will continue to
play a critical role in this pandemic. HHS Health Attachés represent the United States in policy
negotiations that touch on the intersection of health, and act as a resource for representatives of
other U.S. agencies. They have forged long-standing and trusted relationships with colleagues at
our counterpart Ministries and at the World Health Organization (WHO), and have been
instrumental in our global COVID-19 response efforts. For example, our Health Attachés in
Brazil, India, and Mexico have ensured both U.S. Food and Drug Administration (FDA) and
local regulators are at the negotiating table to spur vaccine authorizations. Similarly, they have
also linked the Office of the Assistant Secretary for Preparedness and Response (ASPR) and
Centers for Disease Control and Prevention (CDC) with their counterparts to understand
emergency needs and related support. COVID-19 has reinforced the importance of global
partnerships, and the HHS Health Attachés are critical to forging enduring relationships, building
technical capacity, and ensuring sustained strategic dialogue with key partners.
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Global Vaccination Commitment

President Biden announced ambitious targets to accelerate global vaccination at the Global
COVID-19 Summit in September, with an emphasis on health equity. This includes supporting
the WHO goal of at least 70 percent of the population fully vaccinated with quality -assured, safe,
and effective vaccines in every country and income category by mid-2022. This announcement
was backed by the United States” commitment to deliver 1.1 billion vaceine doses to where they
are needed most, with no strings attached. And the United States continuesto build on its
commitments — only last week, Secretary of State, Anthony Blinken, announced a partnership
with Johnson & Johnson (J&J) to reach people in conflict zones and other humanitarian settings
that cannot be reached by traditional government-sponsored vaccination campaigns.

In the midst of the pandemic, the United States has demonstrated its global leadership, and we
are actively working with other countries, international organizations, the private sector,
philanthropic organizations, and civil society to deliver on the President’s commitments.

1 am proud to report that the United States has donated more vaccines worldwide than any other
nation. To date, we have donated more than 225 million COVID-19 vaccine doses to more than
100 countries and economies. This progress is the result of sustained, concerted, and collective
interagency action, which includes our colleagues at the White House, the State Department, and
the U.S. Agency for International Development, among others.

Areas for Continued Focus

Critical areas of focus for our continued efforts, which will be critical to our success include:
vaccine readiness, vaccine confidence, supply chain, health system capacity, and strengthened
multilateral institutions. To date, only about 4 percent of people in low-income countries have
received at least one dose of vaccine. About 10 percent of the population in Africa is vaccinated,
compared to the more than 50 percent in North America and Europe. We know this is
unacceptable. International leaders must accelerate vaccine production, increase donations, and
fulfill their pledges to COVID-19 Vaccines Global Access (COVAX), the vaccinespillar of
ACT-A.

We have witnessed the challenges of enduring global inequity as the majority of vaccines,
therapeutics, and diagnostics have remained in higher-income countries. Let me be clear —this is
nota zero-sum-game. As we have learned from previous global health challenges -- from HIV
to HIN1 to Ebola, and now again with COVID-19 -- no one is safe anywhere until all of us are
safe everywhere.

Without concerted global action, there will be additional cases, illness, and death of people in the
U.S. and throughout the world. If we do not accelerate global vaccination efforts, we remain
under constant threat from new and emerging variants. Additionally, urgent action is also
needed to increase access to diagnostics and therapeutics, and to strengthen the ability of
countries to use these tools to save lives now and preserve capacities in health systems to
respond. So long as COVID-19 remains a public health threat, health systems worldwide remain
at risk of being overburdened, threatening access to basic services such as routine immunizations
and antenatal care as well as causing supply chain disruptions for essential health products. We
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will also continue to see disruption in other sectors, including the domestic and global economy.
Vaccinating the world is a strategic, and more importantly, moral imperative.

Advancing equity has been a cornerstone of this Administration’s overall agenda — our efforts in
the global health space are no exception. As we continueto respond to the global COVID-19
pandemic, we must think critically about how to prioritize and strengthen health equity between
and within countries — not only focusing on the distribution of vaccines and therapeutics, but also
exploring ways forward on expanding regional and local manufacturing capacity building,
facilitating voluntary technology transfers on mutually agreed terms regardless of income status,
strengthening global governance mechanisms, and building more resilient health systems.

And our multilateral institutions, including WHO, must be strong, which includesits regional
offices such as Pan American Health Organization in the Americas and the Western Pacific
Region. Areas of current focus for WHO are strengthening overall global health governance,
existing international instruments, and beginning a dialogue on elements of a new instrument on
pandemic preparedness to ensure we are able to mitigate the impacts of a future pandemic threat
before they become catastrophic. Discussions are underway and HHS’s continued leadership
role on these issues will be instructive as Congress considers legislation related to pandemic
preparedness and future threats.

Conclusion

Thank you for your attention and support to continueto champion, amplify, and mobilize global
efforts in Congress.

Enduring political will, ensuring sufficient resources, strengthening global partnerships and
institutions, sharing innovations, and advancing health equity will put us on a more secure path
toward ending this global pandemic, and preventing the next one. Thank you to the committee
and my fellow panelists, and I look forward to your questions.
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The CHAIR. Thank you. Thank you very much.

Our next witness 1s Dr. Gary Disbrow. Your full written testi-
mony will be included in the record.

You are now recognized for 5 minutes for your opening state-
ment. Thank you.

Mr. DIsBROW. Chairwoman DeLauro, Ranking Member Cole, and
distinguished members of the committee, thank you for your—the
opportunity to testify today on our efforts to develop, manufacture,
and procure safe and effective COVID-19 vaccine.

I am grateful for the opportunity to address this committee and
appreciate your continued support for the ongoing response efforts.
I want to start by thanking this committee for the funding and
support provided to BARDA over the years and during this pan-
demic, and the entire BARDA team for their tireless efforts for the
last 21 months to develop critical medical countermeasures, or
MCMs, to develop—address COVID-19.

BARDA continues to play a critical role in the development of
vaccines, therapeutics, diagnostics, and other supportive efforts to
bring forth these lifesaving medical countermeasures. BARDA has
invested over $49,000,000,000 to develop and procure products to
address COVID-19, $33,000,000,000 in vaccines, $16,000,000,000
in therapeutics, and over $500,000,000 in diagnostics.

To date, BARDA had supported the delivery of over 556 million
doses of vaccine, and over 443 million doses have been adminis-
tered; the delivery of over 3.3 million treatment courses of thera-
peutics; and over 168 million diagnostic tests.

BARDA has been proactive in engaging with our stakeholder
communities since the very beginning of the pandemic, to include
holding an industry call in January of 2020 with over 1,500 partici-
pants. In that same month, BARDA established an MCM portal to
act as a single point of entry for parties interested in working with
the U.S. Government.

To date, BARDA has received over 4,500 submissions to the por-
tal, and interagency representatives have met with over 670 com-
panies, providing transparent feedback and guidance. BARDA
made initial investment to jump-start the development of MCMs
utilizing annual appropriations under advanced research and de-
velopment and pandemic influenza funding.

We received—we have reviewed our portfolio of partnerships and
identified proven technologies that could quickly pivot to develop
COVID-19 products. These initial investments and additional in-
vestments made once supplemental funds were provided laid the
groundwork for the portfolio of products supported under Operation
Warp Speed and now the Countermeasure Acceleration Group, or
the CAG. The CAG has been able to support development of one
licensed vaccine, two vaccines granted emergency use authoriza-
tion, two vaccines that have positive phase 3 efficacy readouts, and
one vaccine that is completing a phase 3 efficacy trial.

Vaccines are now available for primary series, booster doses,
third doses for immunocompromised individuals, adolescents, pedi-
atrics 5 to less than 12 years of age, and studies are ongoing for
pediatrics ages 6 months to less than 5 years of age.

Development was accomplished in 11 months, providing safe and
effective vaccine, and represents the best of what the U.S. Govern-
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ment and industry can do when we work together. Moving forward,
these unprecedented collaborations will be critical to better prepare
the U.S. and the globe for future pandemic threats.

BARDA supported the collaboration between Johnson & Johnson
and Merck to enhance production capacity announced by the Presi-
dent. BARDA provided funding to Merck to modify one of their
manufacturing facilities, a fill/finish facility, and a storage facility
to expand domestic production of the J&dJ vaccine for their inter-
national effort.

In addition to the direct support for development of vaccine can-
didates, BARDA has worked with the International Development
Finance Corporation, providing technical expertise for their global
investments to expand manufacturing capacity for vaccines.

BARDA initiated efforts to expand domestic manufacturing ca-
pacity for the critical components that are necessary to support
population-scale manufacturing of vaccines.

BARDA has been provided $2,600,000,000 under the American
Rescue Plan Defense Production Act to expand capacity for raw
materials, consumables, fill/finish capacity, needles and syringes
and vials. Expanding production of these vaccine components is
critical to support expanded domestic and global vaccine produc-
tion.

As David mentioned, the administration is committed to donat-
ing over 1.2 million doses of vaccine. Under HHS CAG efforts, over
133 million doses have been already donated, and an additional
500 million doses are being donated under the USAID-JPEO con-
tract. BARDA and JPEO are in discussions for an additional 500
million doses of Pfizer vaccine to be purchased in a not-for-profit
price for donation.

As David mentioned, we recently modified our contract with
Moderna to support Moderna’s commitment to making vaccine
available to the African Union at a not-for-profit price.

Thank you again for inviting me to testify before you on efforts
within ASPR and BARDA to support the COVID-19 response. I
look forward to answering your questions and working with my
team at BARDA and our colleagues across HHS and DOD to end
this COVID-19 pandemic.

Thank you.

[The information follows:]



279

THE DEPARTMENT OF HEALTH AND HUMAN SERVICES

Testimony before the
House Appropriations Subcommittee on Labor, Health and Human Services, Education, and
Related Agencies

Hearing Titled
U.S. Role in Global COVID-19 Vaccine Equity

David A. Kessler, M.D.
Chief Scientific Officer
COVID-19 Response

November 17,2021



280

Chair DeLauro, Ranking Member Cole, distinguished Members of the Committee, I am Dr. David
Kessler, and I am honored to be serving as the Chief Scientific Officer for the COVID-19
Response. Thank you for having me and for the opportunity to testify before you today, provide
this update, and discuss our planned actions and priorities going forward as they relate to the

global COVID response.

1t is important for Members of this Committee to know that today, there is one COVID-19
Response team that is coordinated throughout all levels of government. We are all part of that
team. T have a long history of government service and I can tell you that the COVID-19 domestic
and international response is an extraordinary level of coordination, focus, and commitment

across our government and the globe.

Before diving into the topic of this hearing, I want to acknowledge up front the important work
that was done to bring a vaccine to the American people in record time. Today, the United
States is in a special position, with three vaccines authorized or approved for the prevention of
COVID-19. Iam pleased to report that, according to data from the Centers for Disease Control
and Prevention, we have reached 80 percent vaccination levels of at least one dose for people

18 and older and 69 percent vaccination levels for fully dosed persons in this age group.

As we advance new plans to deliver vaccines and therapeutics not only to Americans butalso
around the world, T have the great privilege of working closely with my colleagues from the
Department of Health and Human Services, Director Pace and Doctor Disbrow, who are also

appearing before youtoday.
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President Biden and Secretary Becerra have made ending the global COVID-19 pandemic our-
number one priority. We know that this virus has no borders. Vaccinating Americans and vaccinating

people around the world is not a choice. It's an imperative. That’s why the US government is doing both.

The President set forth global targets at the Global COVID-19 Summit earlier this year and called
on partners to assist with addressing COVID-19 around the world. The United States by far is
leading the effort to vaccinate the world. We have proudly donated more doses than all other

countries combined. We will continue to donate more and more doses.

While ambitious, the President’s global vaccine targets are what we need to get on course for
ending this pandemic and with it, the risk it imposes on our countries, communities, health and
livelihoods. Led by the U.S,, the global community aims to fully vaccinate 70% of the global
population with safe and effective COVID-19 vaccines. 5.6 billion doses would be required for
70% coverage in these low and lower-middle income countries, of which 2 billion have already
been administered. The time is now to vaccinate the world and save lives To defeat the COVID-19

pandemic, we must work together in pursuit of a shared vision.

Today, I am here to share with you the latest information on vaccine purchase contracts and

donations and to discuss some of the global challenges we need to address.

As stated in my opening, the United States has donated more vaccines than all other countries
combined. We’re donating 1.2 billion doses to the world, This includes the US government’s
groundbreaking deal to deliver 1 billion donated doses of Pfizer vaccine to countries in need
through COVAX. More than 240 million donate doses have already shipped to 108 countries. For

every 1 shot we have put into the arm of an American, we are now donating about 3 shots

3
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globally. And we continue to encourage our international partners to share more doses and

expedite the delivery of those already committed

I wantto be clear that I personally continue to engage vaccine manufacturers to increase
production and availability of vaccines for low- and low-middle income countries.

As part of those conversations, we negotiated a deal with Moderna and the African Union (AU)
where the United States defers deliveries of 33 million doses, allowing the AU to buy up to 110
million Moderna vaccines at a reduced rate negotiated by the U.S. We also broke through a
logjam and brokered a deal between Moderna and COVAX, enabling the two parties to reach an
agreement where COVAX will purchase, to date,56 million doses of Moderna vaccine. Moderna
is also retroactively discounting doses already sold to COVAX - all because of USG intervention.
We expect that number will increase in the next few weeks. And, under the leadership of
President Biden and Secretary Becerra, we continue to scale manufacturing, and invest in vaccines

abroad.

Specifically, we have been supporting this expansion with:

* Our Quad partnership with India, Australia, and Japan which is on track to
produce at least 1 billion vaccine doses by the end of 2022.

» Ourwork to expand vaccine manufacturing in South Africa to produce more than
500 million single-dose regimens in Africa for Africa.

¢ We continue expanding the existing manufacturing footprint at Pfizer; forging

novel partnerships like the J&J/Merck marriage. This will result in billions of doses.
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» We invested $2.7 billion of the funding in manufacturing of critical inputs for the
vaccine production process and for expanded fill finish lines at factories.

¢ Our support for an intellectual property waiver.

Additionally, the United States has worked to get doses into arms of some of the world’s most
vulnerable people. The USG brokered a historic deal with J&J and COVAX to facilitate the first
ever delivery of COVID-19 vaccine to people in conflict zones and other humanitarian settings
that cannot be reached by government vaccination campaigns. The USG and COVAX worked
with J&J to waive liability for doses, pioneering a novel legal approach that will allow COVAX to
give donated doses to NGOs to administer to people in conflict zones and other humanitarian
settings. The U.S. also negotiated a pathbreaking deal to make 300,000 doses of J&J available to

humanitarian workers around the world.

As the Biden Administration continues this critical work, we also need the world to do more. We

need every other country to step up against a virus like the United States has.

1 look forward to working with Members of this Committee as we address the issues [ have
highlighted. Thank you for the opportunity to testify today on our recent global COVID-19

Response actions.
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The CHAIR. Thank you all very, very much for your testimony.

We now will move to questions, and I will start with the ques-
tions, and I would just—and the questions—these are a question,
Dr. Kessler, and a couple of followups, but all of which I will men-
tion at what time and—at one time in the interest of time.

I will be frank, and you know that I am. We have dealt with each
other before. The irresponsible, monopolistic behavior of Moderna
is infuriating. Moderna has made billions in profits through an ar-
rangement gifted to the company by the prior administration, by
the Trump administration, and the company’s refusal to recognize
NIH’s role in the development of the vaccine.

Further, Moderna has refused to cooperate, lend its expertise to
partners that could increase production of its vaccine by hundreds
of millions of doses. That is unacceptable.

So my questions are: Why is Moderna able to limit production of
a vaccine that U.S. taxpayers spent billions of dollars to develop
and manufacture?

What is the administration doing to compel the company to in-
crease production as well as distribute the vaccine at a reduced
cost to low-income countries?

How is the administration going to guarantee that Moderna
meets all of its commitments?

Should NIH scientists who were involved in developing
Moderna’s vaccine be listed on the principal patent application as
coinventors, and should NIH receive coownership interest in the
vaccine?

Dr. KEsSLER. Chair DeLauro, the government’s position is that
mRNA-1273, the Moderna vaccine, was coinvented by government
and Moderna scientists. However, Moderna has so far refused to
name the government scientists to the principal patent application.
Omitting NIH inventors from the principal patent application de-
prives NIH of coownership interest in that application and the pat-
ent that will eventually issue from it.

With regard to your questions about what we have asked
Moderna to do and what we expect, we have gone to the extent of
actually calling in and discussed this with the chair of the board
of Moderna, members of the board, as well as the senior manage-
ment of Moderna. Very explicitly, we have asked Moderna to do
four things.

One, we have asked them, in the short term, now—not wait
quarters from now—but to provide the African Union with doses.
To their credit, they have stepped up. And, with our colleagues in
the African Union and through the fact that the United States ba-
sically deferred our doses so the doses could go to the African
Union, that is happening.

Number two, we have told Moderna that we expect them to help
fill the supply gap with COVAX at not-for-profit prices with signifi-
cant doses. We will hear, I expect, over the next several weeks the
result of those discussions that are currently underway between
Novavax and Moderna.

Number three, we have commitment from Moderna to build a
plant—to build manufacturing capacity on the African Continent.
That is very important to us.
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Chair DeLauro, you know I chair the Elizabeth Glaser Pediatric
AIDS Foundation. We have been with you for 30 years. We have
worked on the continent in HIV, and I understand, if there is a
manufacturing capacity on that continent, that continent will not
be last in line. It is just that simple. We have Moderna’s commit-
ment. We will see what their followup is.

Lastly, as we testified this morning, we have asked all manufac-
turers with experience in mRNA to help us expand that capacity
for both global and U.S. needs, for both pandemic and for COVID,
and we would like Moderna’s assistance in there.

A lot to be done. We are watching closely. The President is
watching closely. These needs are absolutely essential.

The CHAIR. Thank you.

And I have just a short period of time remaining, but I need to
ask the question: The NIH scientists, as you offered at the outset,
that there was a coinvention. Are we going to have them labeled
and listed as principal patent application as the coinventors, and
thereby getting coownership interest in the vaccine, which, as you
know, opens the door to the U.S. being able to deal with some of
these issues?

So just—I really want to know. If I can very, very quickly, what
is our guarantee that that is going to happen?

Dr. KeESSLER. That is the United States Government’s position,
Madam Chair.

The CHAIR. Okay. I will get back. Just—and I want to be able
to guarantee. And you said that we have a way in which we can
talk about further of guaranteeing that Moderna meets all of the
commitments that it has made, so thank you.

Thank you, and let me now yield to Ranking Member Cole.

Mr. CoLE. Thank you very much, Madam Chair.

Dr. Kessler, I just actually had some questions that are informa-
tional to help me and hopefully the committee get a better idea of
the task in front of us.

How much funding remains for the purchase of additional doses
for the U.S. population, either booster shots for adults or for chil-
dren?

Dr. KESSLER. Ranking Member Cole, just how much money re-
mains?

Mr. COLE. Yeah.

Dr. KESSLER. Can I just ask you to repeat your question?

Mr. CoLE. Yeah. I am just curious what we may need to do going
forward, how quickly we need to do it?

Dr. KESSLER. So we have assured adequate supply for boosters
for all Americans, and that is also true for adolescents and chil-
dren. Obviously, you know, the question beyond that, you know,
variants, I always try to stay one step ahead of where we are. But
the good news is we really, through your help, right—I mean, this
is—this should not be understated. Okay? We could not have done
what we have done in providing primary vaccines, boosters, adoles-
cents, now school-age children, without this committee’s help——

Mr. COLE [continuing]. You are kind for saying that.

Dr. KESSLER. That was essential, and we have done that.
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Mr. CoLE. Well, you are kind to say that. I share your opinion.
This committee, I think, has done an exceptional job under our
chairman in this regard.

How about—let me ask—switch now. How much funding remains
for the purchase of international vaccines, which I know you are
really focused on? And, again, what do we need to look at going for-
ward there to fulfill the commitments that our country has made?

Dr. KESSLER. Let me, if I may, Ranking Member Cole, let Direc-
tor Pace answer that question.

Mr. CoLE. Of course.

Ms. PACE. Well, thanks for this question.

It is our understanding that we have the funding available to ful-
fill the President’s commitment of the additional 500 million Pfizer
vaccines. Beyond that, additional funds through the American Res-
cue Plan are being utilized towards vaccine readiness and ensuring
those shots get into arms once they are delivered.

Mr. CoLE. Terrific. This may be more appropriate to you, Dr.
Pace. I will let you guys decide who is the best person to answer
the question. I trust your judgment.

I am curious, of what we have committed, how much has been
distributed? And I know there is a lot of logistical problems in-
volved in a distribution effort like this. So, if you would address
that a little bit, too, because I know it is going to impact the speed
with which you can get what you have out the door literally.

Ms. PACE. Of course. I can try and address some of this, and then
defer to my colleagues. And so, with this initial tranche of 500 mil-
lion Pfizer doses that is being—that has been procured and being
distributed by our partners at USAID, we have 100 million that
has gone out. There will be some—an additional 100 million, we
hope, by the end of this year, and then tracking towards finishing
that tranche in the first quarter of next year, followed by the addi-
tional 500 million that the President committed at the summit
back in September.

And I defer to my colleagues for anything I might have missed
in that regard, Congressman.

Mr. CoLE. Do either of you have additional information you
would like to provide?

Mr. DisBrOow. Yeah. Ranking Member Cole, this is Gary Disbrow
from BARDA.

So, in addition to the USAID doses that Director Pace mentioned,
for vaccine that was purchased by HHS for domestic use, as vac-
cine supply exceeded the demand, we have also donated over 133
million doses to over 95 countries.

Mr. CoLE. Well, I will say—I don’t have a lot of time, but I just
want to thank all of you for your efforts in this regard, and I would
just ask you to keep the committee abreast. I really do worry. We
are juggling a lot of balls right now on Capitol Hill. And, looking
forward in funding, this is a stream where I don’t think anything
should ever be at risk either in terms of obviously taking care of
our people here, but also fulfilling these very important inter-
national commitments. We want to make sure that you have the
resources that you need in a timely fashion, particularly given
some of the logistical problems I think are involved in, you know,
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dealing literally with a global project and conditions that very, very
broadly in many places are very, very difficult.

So, with that, Madam Chair, thank you very much, and I yield
back.

The CHAIR. Thank you.

And Congresswoman Lee.

Ms. LEE. Thank you very much, Madam Chairman. Thank you,
Chairwoman. Thank you so much for this hearing, and to our rank-
ing member, and to all of our witnesses.

I think everyone agrees it is imperative that the United States
lead this fight because we won’t be able to end this pandemic and
Americans will continue to be under threat unless we find a way
to assist every country in the world to vaccinate their people.

And I wanted to focus on the equity issues today. And I guess,
Dr. Kessler, you mentioned, if there is capacity on the—manufac-
turing capacity on the continent of Africa, that certainly would be
welcome and supported.

But I think—and I guess maybe Dr. Disbrow, you may be able
to answer this, in terms of the United States providing the support
for the manufacturing of pharmaceuticals on the continent of Afri-
ca. I mean, we know that it is going to be—it is a challenge, and
so how do we increase vaccine manufacturing on the continent of
Africa using United States’ leveraging and with the private compa-
nies, with the pharmaceuticals? I mean, what could be a plan, or
do we have a plan? That is the first question.

And then, to Director Pace, let me just ask you: Less with regard
to CARICOM countries and the continent of Africa, last time I
looked, it was pretty dismal in terms of the Caribbean, in terms of
the numbers of vaccine, the percentages that had been distributed
on the continent of Africa and in the Caribbean. And so I would
like to find out—and this was about a month ago when I looked
at those numbers. It was horrible.

And so what is the problem? What is the bottleneck, and are we
getting any better with countries where there are, quite frankly,
the descendants of Africa, because, once again, we see the inequi-
ties in Black and Brown countries throughout the world?

So I want to know why in the world are we seeing this when,
in fact, we are investing so much into vaccine production and dis-
tribution?

Mr. DisBrOw. Congresswoman Lee, thank you for that question.
I will address your first part of your question.

So agreed. And, as David mentioned, ensuring that we have a
vaccine manufacturing facility on the African Continent will make
zure that those individuals are not last now and in the next pan-

emic.

As you are aware, BioNTech has made a commitment to building
a facility and supporting a facility on the African Continent. As Dr.
Kessler mentioned, Moderna has also committed to supporting a fa-
cility on the African Continent. And then we are also working with
our colleagues at CEPI and WHO and the Gates Foundation, as
they want to establish a vaccine hub on the African Continent.

And what we need to do is, even though this is not directed
from—I am sorry—funded directly through USG efforts, the funds
that have been provided to Moderna and Pfizer to support, either
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through vaccine manufacturing—procurement, actually has pro-
vided them the funds to, you know, be able to expand and establish
these facilities in Africa.

And I think it is important that Gates, CEPI, WHO, and the
companies collaborate so that there is a concerted effort to make
sure that the vaccine manufacturing facility or facilities that are
established in Africa can be sustained in the long run. That is my
biggest concern. You know, everybody is, you know, making these,
you know, concerted efforts, but we need to make sure it is coordi-
nated so that we can sustain this beyond the COVID pandemic.

Thank you.

Ms. LEE. Thank you.

Director Pace.

MS.HPACE. Yes. Congresswoman Lee, thank you for your question
as well.

So, with regards to the Caribbean in particular, sharing your
concerns about where they have been in terms of their vaccination.
We have been proud to be able to contribute the vaccines that we
have, and now we are facing a pivot point, right, where they have
received the vaccines, and now we are working closely with them
and the Caribbean Public Health Agency and others on readiness
and absorption.

One of the challenges honestly is around demand, the same issue
we faced in this country when it came to the distribution of vac-
cines. The availability and accessibility was there, but we still have
to work through community engagement and our longstanding pro-
grams to ensure that people really lined up for their shots.

Similarly, there are some logistical and operational challenges
that we are working across the interagency to resolve, particularly
with some of these mRNA vaccines, as you are well aware, and
some of the cold chain capacity that is required on the ground.

And then, finally, there are just workforce constraints, particu-
larly as we continue to pull from existing programs, other immuni-
zation programs for those vaccinators, and so that presents a chal-
lenge as well, not only in CARICOM, but on the African Continent
in terms of readiness.

Ms. LEE. So we have the same challenges in the CARICOM coun-
tries as we have on the African Continent?

Ms. PACE. Similar, yes, ma’am.

Ms. LEE. We have the CDC in Africa, on the continent of Africa.
We don’t have a comparable CDC in the Caribbean. You would
think that we would see better results on the continent of Africa
because CDC is sited there.

Ms. PACE. That is a fair point, Congresswoman, and I appreciate
the work that the African CDC has done. And, yet, I think they re-
quire additional support from our CDC, from USAID, and others.
And so we are working hand in glove with them and the Africa re-
gional office to resolve those issues as soon as possible, and making
progress along the way.

Ms. LEE. Thank you very much.

Thank you, Madam Chair.

The CHAIR. Thank you. And just a quick note with regard to
that. It really is about not just the vaccine, but it is about the skills
development and the skills training that is required and the tech-
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nical assistance that is required in terms of capacity building.
Those are the critical ingredients I think we need to focus on.

And I want to thank Congresswoman Lee.

Congressman Harris.

Mr. HARRIS. Thank you very much, and thanks—thank you all
for appearing this morning.

Dr. Kessler, I have a question. The vaccines—and, as a back-
ground, you know, I think what we are talking about is using last
year’s technology for this year’s problems, or for next year’s prob-
lems. So these vaccines that we are talking about giving to other
countries, or enabling other countries to get, these are the leaky
vaccines. Is that right?

I mean, it is pretty clear now that this generation of vaccine that
we are talking about sending to other countries are leaky vaccines?
They—people who get the vaccines can get coronavirus. They can
get—maybe it is a variant. Maybe their immunity wanes. Is that
true? Is that clear now?

Dr. KESSLER. These vaccines, Congressman—you and I—I mean,
over our careers, what, we have—you know, we trained together,
I mean, at Hopkins. I think we have seen a lot of vaccine develop-
ment. I have never seen vaccines developed in as short a period of
time that are as effective. I mean, these are remarkably, remark-
ably effective. No——

Mr. HARRIS. But they are not

Dr. KESSLER. No new medicine, no therapy is 100 percent effec-
tive. You and I know that.

Mr. HARRIS. Sure.

Dr. KESSLER. These are remarkably effective. To think that these
are

Mr. HARRIS. Right, but they are not as effective as we had hoped
they would be. I don’t think anybody anticipated that we were
going to have people get boosters at 6 months, and that, at 6
months—I am just telling you, you know, I talked to people out in
the real world.

They were kind of promised that this vaccine was going to be like
the other vaccines they have taken. That is, you know, if they have
had the disease, they wouldn’t have to take the vaccine. You know,
if they got the vaccine, they wouldn’t have to get a booster in 6
months.

I don’t think there is any other vaccine we administer, is that
correct, Dr. Kessler, where you get a booster in 6 months? Is that
correct?

Dr. KESSLER. Go back to your immunology, your——

Mr. HARRIS. But there are none.

Dr. KESSLER. Our basic immunology passage right. Remember
those, sir?

Mr. HARRIS. But there are none.

Dr. KESSLER. Many of these vaccines, if I may

Mr. HARRIS. Dr. Kessler, I have very limited time. It was a very
simple question.

Dr. KESSLER. If I can just answer your question.

Mr. HARRIS. Is there any other vaccine where you need a booster
in 6 months?
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Dr. KESSLER. There are many vaccines—in fact, majority of vac-
cines—a lot of vaccines require three doses as primary series, so I
would ask you to think about

Mr. HaRRIS. I am talking about a booster—Dr. Kessler, come on.
I am talking about a—and this is important here because we not
only have to get the doses to Africa. We have to get boosters to Af-
rica.

So let me move on.

Dr. KESSLER. No, no, no, but, Congressman, I think this is very
important.

Mr. HARRIS. Dr. Kessler, I am sorry. It is my—Dr. Kessler, I am
the one who asks the questions here.

Dr. KESSLER. I understand, but, please, if I may answer the
question.

Mr. HARRIS. Well

Dr. KESSLER. There

Mr. HARRIS. Madam Chair, could you please direct the witness
to let me ask a question of Dr. Disbrow?

The CHAIR. Well, yes. And I will allow you to do that.

Mr. HARRIS. And not have it count toward my time.

The CHAIR. Congressman, no. And I will provide

Mr. HARRIS. Thank you.

The CHAIR [continuing]. The time. But, Dr. Kessler, answer your
question. You will have time to ask Dr. Disbrow a question as well.
Dr. Kessler.

Mr. HARRIS. Madam Chair, it is

Dr. KESSLER. If you will excuse me.

Mr. HARRIS. I have 5 minutes. I have more questions than Dr.
Disbrow. I was going to go back to Dr. Kessler. I need to keep—
the witnesses cannot filibuster in this.

Dr. KESSLER. You are raising doubts about the efficacy of this
vaccine, and that is wrong, sir.

Mr. HARRIS. Oh, I am sorry, sir. Let me tell you, I am a scientist.
You are a scientist. Science raises questions about everything.
There may be more effective

Dr. KESSLER. Very important. You are undermining——

Mr. HARRIS. Yes, it is important.

1Dr. KESSLER [continuing]. The confidence of the American peo-
ple—

Mr. HARRIS. There have been more effective vaccines

Dr. KESSLER [continuing]. And the world in the vaccine, and that
is wrong, sir.

Mr. HARRIS. Oh, good. I am glad you have decided what is right
and wrong.

Dr. Disbrow, is it true that Florida did not fund the phase 3
trials for molnupiravir, which looks like it is going to be the break-
through therapeutics? Is that true?

Mr. DisBrROW. That is correct, sir.

Mr. HARRIS. So, despite sending BARDA billions and billions of
dollars, the decision was made not to fund a phase 3 trial of a drug
that now could be made available to millions of people worldwide
who get COVID, even maybe from a leaky vaccine or unvaccinated.

So I have got to—I am going to come back to Dr. Kessler. What
are you doing as the COVID czar to see to it that therapeutics are
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rapidly advanced as rapidly as possible through the FDA, things
like fluvoxamine, very cheap, could be widely available, as a sec-
ond-prong approach, we send vaccines and therapeutics to these
other countries?

So if you could answer about therapeutics.

Dr. KESSLER. From day one, therapeutics has been very high on
our agenda. We invested $3,200,000,000. We are the ones, right,
that work with Merck and work with Pfizer. NIH developed—wrote
the protocol for the Pfizer antiviral that now has where we are see-
ing very, very important results that are going before the FDA. We
are pushing very hard.

I would like to work with you, Congressman, right, to make sure,
once FDA has reviewed these data, that antivirals in addition to
vaccines, right—complementing, not substituting for vaccines. Vac-
cines are still one, two, and three on the list, but I want to get a
safe and effective antiviral, accessible to all, so we can turn this
around. That is what I would like to work with you on, sir.

Mr. HARRIS. Thank you, and I look forward to that.

I yield back, Madam Chair.

The CHAIR. Thank you.

Congressman Pocan.

Mr. PocAN. Thank you, Madam Chair, and to the witnesses. My
apologies for the cult-like fervor to discredit vaccines that some
people seem to be obsessed about that could cost American lives.
I don’t get it, but I am not a doctor. I am just a small business
owner, so—but I still want to say apologies because it is rather em-
barrassing to watch this.

My questions are specifically around the distribution, and I think
these will probably be for either Director Pace or Dr. Disbrow. Four
questions around distribution.

One, cold chain. I had someone who knows quite a bit about this.
I believe the country is Zambia, where they are concerned that, as
the vaccines go to the proper cold storage, they have talked to some
of the folks that are the insurers who put little thermometers in
with the product and that they see spikes going to 45 degrees in
those cold storage overnight.

I am concerned about how closely we are watching the cold chain
aspects and the consistent deliverable nature of power to these,
specifically in some Third World countries like Africa.

Two, do we—are we putting enough resources into the human
distribution of these vaccines because that is one issue I have
heard that could be another factor in some of these especially Third
World countries?

Three, are we investing in—by doing this, in some infrastructure
so that perhaps whatever we do with this vaccine could turn out
to have other positive health ramifications in these countries?

And, finally, four, can you talk a bit about the demographic dis-
crepancies? We have seen that, in many of these countries, far
more men rather than women and other populations aren’t getting
the vaccine. What are we doing in trying to address that?

So I just thought I would put the four questions out there, and
whoever wants to answer them, but specifically I think Director
Pace and Dr. Disbrow.

Ms. PACE. I am happy to——
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Mr. DisBrOW. Would you like to go first?

Ms. PACE. Yes, sir. Thank you, Dr. Disbrow. I appreciate that.
And thank you, Congressman Pocan, for those questions.

I want to leave time for my colleague to come in. Briefly, I will
say one of the things we are trying to do across U.S. Government
is build on existing global health programs and platforms, and so
we talked about even leveraging the PEPFAR platform. Again, not
to put that under a constraint, but to utilize the health workforce,
supply chain, and other capacity in place in countries to help speed
up the rate of COVID vaccinations.

We are also hopeful, though, to your point, that, by adding addi-
tional resources or support to these national vaccine campaigns,
that they will then sort of survive into the future and be able to
address some of these existing global health programs, and so it is
a nice cycle, if you will.

On the point of reaching women or other special populations and
subgroups in particular, we know this from other immunization
programs that that is key, and so we are focused on those histori-
cally marginalized or vulnerable groups certainly in our efforts
working with WHO, Africa CDC, or other community-based organi-
zations in particular.

I will say one thing about the cold chain support, which is just
to say we are factoring that into our readiness analysis, if you will,
in ways that we can provide technical assistance, not only through
CDC and HHS, but through USAID, DOD, and others, and so part
of this package of technical assistance. That is part of our sort of
global vaccination strategy. But it is also why it is critical to think
about other vaccines that can come into the picture that don’t re-
quire the same level of logistics.

Dr. Disbrow, please.

Mr. DisBrROW. Yeah. Director Pace, I think you answered the
qggstions very well and completely. I really don’t have anything to
add.

Mr. PocaN. Can I just follow up, then, on the cold storage,
though, because this was from a very, very reliable source, that,
you know, in some of this cold storage where the insurance compa-
nies actually are gauging the temperatures, because they do for ob-
vious reasons, they are seeing spikes go up to 45 degrees at night.

So how do we know—yes, they might have the right cold storage,
but how do we know that the vaccine is still secure at that level?
Are we doing extra to ensure they either have adequate power or
they are keeping the temperature so that we are not giving a non-
useful vaccine to people? I would just like to ask that again.

Mr. DisBROW. Yeah. So I think it is critically important that, you
know, we work with the countries that are receiving the vaccine to
make sure that they have ample not only primary power but sec-
ondary power as well. We had to do this during the 2014-2015 out-
break of Ebola in West Africa. We actually sent people over there
to make sure that they had, you know, primary power and backup
generators because you have to ensure that the cold chain is main-
tained to make sure that the vaccine is still effective.

Mr. PocaN. All right. Thank you.

I yield back, Madam Chair.

The CHAIR. Congressman Fleischmann.
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Mr. FLEISCHMANN. Thank you, Madam Chair.

I would like to thank the chairwoman and all of the witnesses
for their compelling testimony today, for taking this opportunity to
highlight our country’s role in the global vaccine distribution effort.

We have heard testimony today about the great success of Oper-
ation Warp Speed, and I think we ought to really underline suc-
cess. The previous administration worked diligently with vaccine
manufacturers to develop a safe and effective vaccine, and we are
still working to administer primary COVID-19 doses and booster
to individuals who voluntarily wish to be immunized.

While I think forced vaccine mandates are counterproductive and
send the wrong message on immunization, I am happy to note that
the domestic production meets current demand in this country, and
I think that is something that all of us can be proud of regardless
of our branch: the House, the Senate, or the administration.

In regard to the global vaccine distribution, Dr. Kessler has stat-
ed in his written testimony to the committee that the United
States has pledged to donate more COVID-19 doses than all of the
other countries combined, a whopping 1.2 billion doses worldwide.
That effort will provide much-needed relief for lower income coun-
tries, and I think that is a goal that both of us share on both sides
of the aisle.

That being said, I have heard concern from one of the vaccine
manufacturers, Moderna, about that effort. And I think this point
is very important to be made in defense of Moderna’s position.
Twice in 2021, the Biden administration requested contractual
modifications requiring Moderna to accelerate and prioritize deliv-
eries from its U.S. factories to the United States Government.
These were contractual modifications that were made with the gov-
ernment and with Moderna. My question, I guess for Dr. Kessler,
is, how could Moderna have supplied more doses to COVAX under
these conditions, sir?

Dr. KESSLER. Moderna has the ability to supply the United
States and COVAX, in our judgment, with doses that are needed.
They certainly have today, Moderna has that capacity, and we hope
that they use it.

Mr. FLEISCHMANN. Yes. And it appears that they are trying to do
that. But given the contractual modifications that they were faced
with, you would agree that that did place additional contractual
constraints on them.

Dr. KESSLER. Early on, Congressman, you are exactly right. I
mean, | sat there, and the President’s position was that it was very
implo(i"tant to get Americans the vaccine and to do that, and also the
world.

So we have done that. We have plenty of vaccine here. We are
donating that. And now it is up to Moderna. And we will see over
the next couple of weeks. We have enough vaccine in the United
States. Moderna has significant capacity. I hope the deal between
COVAX and Moderna gets signed, and let’s see.

Mr. FLEISCHMANN. I appreciate your response, Doctor.

And for everyone, I think the United States, all of us, can be
proud of all of the manufacturers, including Moderna and the oth-
ers, for stepping up in unprecedented times. We can look back now
and say maybe things should have been done differently. But I
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think the United States of America came together, all of us, your-
self included, to work towards combating this COVID pandemic.

So as we go through this, Madam Chair, and to the committee,
I think sometimes we need to laud some of the people and praise
them as we continue to move forward. Because God forbid if we are
ever faced with this situation again with another pandemic or epi-
demic, we want private companies to partner with the government
to get to our end goal.

And with that, I yield back in a great spirit of cooperation.
Thank you.

The CHAIR. I thank the gentleman.

And I would just say with regard to that, I understand the coop-
erative relationship between the pharmaceutical companies and the
Federal Government.

I just think the pharmaceutical companies, and in this case
Moderna, need to acknowledge the very serious role that the Na-
tional Institutes of Health and the government played in getting its
product to the market.

In fact, they hadn’t gotten a product to the market prior to the
infusion of both capital and technology that resides with the Na-
tional Institutes of Health, with the three NIH scientists who co-
invented.

And so that ought to be acknowledged in a very public way, and
they should not—our scientists should not be frozen out of that
process.

And with that, let me recognize Congresswoman Watson Cole-
man.

Mrs. WATSON COLEMAN. Thank you, Madam Chair.

And thank you to all of the witnesses for your testimony.

I want a clarification on a couple of things I have heard.

Number one, we keep referring to 2022. So are you telling me
that we are going to be masked and vulnerable even into the sec-
ond half of 2022? Can I get that from each of you really quickly,
yes or no?

I will start with you, Doctor.

Am I being heard?

Dr. KESSLER. Yes, you are, Congresswoman.

Can I just say, just a point of clarification, will we need to be
masked and vulnerable in the

Mrs. WATSON COLEMAN. Yeah, yeah, yeah, in the second half of
2022, because that is a time of the year that has been mentioned
a couple of times in terms of having to do these various things to
get us where we need to be. I just am trying to understand my fu-
ture here.

Dr. KESSLER. Congresswoman, I go to bed every night, and before
I go to bed, I mean, I look at the numbers for the day. One of the
hardest jobs I have when I had the opportunity to brief the Presi-
dent was to be able to project out where we are going to be in 4
weeks, in 8 weeks, and by the end of 2022.

Anyone who tells you they know where we are going to be in
2022, I don’t think it is going to be accurate. I think the most im-
portant thing is these vaccines——

Mrs. WATSON COLEMAN. Are vitally important.
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1 Dr}:1 KESSLER [continuing]. They will prevent hospitalization and
eath.

Mrs. WATSON COLEMAN. Thank you.

Dr. KESSLER. You do not have to worry, if you are vaccinated,
and as long as you are not immunosuppressed, these are protec-
tors. These prevent hospitalization and death from COVID. That is
the key.

And I hope with the antiviral, let’s see what the FDA does. And
I think we are going to have significant quantities of antiviral.

Vaccines plus the antiviral, it is the first time I can sit here and
I am beginning to see a way we can get this under control—not
eliminate, not get rid of the virus entirely, but I think we can get
this under control.

I am sorry for going on, Congresswoman.

Mrs. WATSON COLEMAN. Thank you, Dr. Kessler. I can talk to
you for a long time, I am sure.

So if we can’t do better on the continent of Africa and in the Car-
ibbean, and even if we are doing better in terms of total vaccina-
iclions:? and boosters, how does that negatively impact our well-being

ere?

I guess I am going to give that to Doctor—the representative
from BARDA, Doctor—I am sorry.

Mr. DisBrOW. Congresswoman, this is Gary Disbrow. I can take
your question.

Mrs. WATSON COLEMAN. Disbrow. Dr. Disbrow. I am sorry.

Mr. DisBrOW. No, that is fine.

So, I mean, obviously, until everybody is vaccinated, I mean, or
the vast majority, the 70 percent set by the administration, that
goal, there are potentials for variants to arise.

And so we need to maintain our vigilance, and we need to do ev-
erything that we can to make sure that the COVAX commitments
are met, that we are working with countries to make sure that
their capacity is increased, so that they——

Mrs. WATSON COLEMAN. Dr. Disbrow, I am sorry. I want to inter-
fere because I want to ask two quick questions that can be an-
swered by you or anybody.

Number one is, how many variants are we monitoring now and
what is happening in countries with regard to those variants since
we are not having access to one of the three of four vaccines that
we are talking about?

And number two is, if we are talking about there being a vaccine
capacity manufacturing presence on the continent of Africa, are we
talking about 2021, 2022, 2023? What are we talking about?

Those are my two questions.

Mr. DiSBROW. Sure. I can answer your second question first. The
commitments by Moderna and BioNTech are in 2022, calendar year
2022.

For your first question, there is an interagency group called the
SARS-CoV-2 Interagency Working Group, which is made up of ex-
perts, subject matter experts from across the Federal Government
who are working with WHO and GISAID to evaluate, then monitor
different variants, variants of concern, variants of interest, and de-
termining, testing those variants against the monoclonal antibodies
that we have as well as the vaccines that we have.
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Mrs. WATSON COLEMAN. How many are there, do you know, kind
of a round number, how many variants we are tracking, moni-
toring?

Mr. DisBrOW. It varies, both as variants of concern, but I am
happy to provide that in a written response.

Mrs. WATSON COLEMAN. Thank you very much.

Thank you, Madam Chair. I yield back.

The CHAIR. Congressman Cline.

Mr. CLINE. Thank you, Madam Chair.

I want to thank our witnesses. And I want to thank the com-
mittee for working in a bipartisan manner with both the previous
administration and this administration to distribute as many vac-
cines as possible, as many doses as possible through Operation
Warp Speed. The development of the vaccine was critical, and its
distribution is still ongoing and remains important.

Dr. Kessler, Moderna is the only company to pledge not to en-
force COVID-19 IP during the pandemic. Do you support this
pledge?

Dr. KESSLER. Yes.

Mr. CLINE. They have also offered NIH co-ownership, including
the ability to license IP, covering Moderna scientist inventions
made as part of the NIH collaboration. What is the status of that
offer?

Dr. KessLER. I will let the lawyers at NIH and Department of
Justice who are handling this respond. I am not part of those dis-
cussions.

Mr. CLINE. But it is safe to say they are ongoing?

Dr. KESSLER. Again, let me defer, if I may, to counsel on negotia-
tions with regard to the patent issues.

Mr. CLINE. Okay. Counsel is not testifying today, and so if you
could get me that information, that would be helpful.

It is also disappointing that Moderna was not invited to testify
today to actually defend themselves against some of the allegations
that have been made.

Dr. Kessler, at a recent event by Yale Law School titled “How to
Vaccinate the World” you stated it would likely take several years
to build vaccine facilities in places like South Africa. And further,
these facilities wouldn’t be ready in time to help with this pan-
demic. Is that correct?

Dr. KESSLER. There is to doubt that building manufacturing ca-
pability will take several years. We have done that. But saying
that, it is still very important because we have to prepare for fu-
ture pandemics.

That is why we are working very hard and expect Moderna to
be able to work with COVAX to get doses now to low- and low-mid-
dle-income countries and to the AU, as well as prepare for the fu-
ture, sir.

Mr. CLINE. Thank you.

Dr. Disbrow, is it true that money that was appropriated in pre-
vious COVID legislation for BARDA to assist with the development
of COVID-specific vaccines was diverted to NIH for other purposes?
I think this was referenced in an earlier question.
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Mr. DisBrOW. Yeah. Sir, I would have to check with the Assist-
ant Secretary for Finance and Resources for HHS and provide you
that in a written response.

BARDA is appreciative of the funds that this committee has pro-
vided to them and the investments that you have made.

Mr. CLINE. Okay. If you come to find that it was diverted, do you
believe it should have been diverted if it stymies the ability of en-
trepreneurs and others in their efforts to find other solutions be-
sides an injectable vaccine?

Mr. DisBrOW. So I think it is important that across the U.S. Gov-
ernment we continue to look at other technologies, vaccine tech-
nologies. I know there is a vaccine that is being developed that is
an oral vaccine as well as one that is a nasally administered vac-
cine, and I think those are all important to be evaluated, especially
as we move forward for pandemic preparedness for the future.

Mr. CLINE. I would agree it is important, and, in fact, there are
significant complexities involved in manufacturing, storing, and
transporting mRNA vaccines.

So you would agree that rather than forcing companies to give
up their intellectual property, we should be encouraging them to
develop other forms, including oral and therapeutics?

Mr. DisBROW. So, I mean, we work with companies from all dif-
ferent sectors, and we are happy to have those engagements. We
have what is called the market portal, the MCM portal, that com-
panies can submit their ideas. And we have a CoronaWatch,
TechWatch meeting. If companies are interested in potentially
partnering with BARDA, they can submit their ideas to us, and we
would be happy to meet with them and have those discussions.

Mr. CLINE. And I understand the portal exists, but why is it that
very little advanced developments for next-generation COVID vac-
cines and therapeutics have gone through BARDA in the past year
and a half?

Mr. DISBROW. So the funds that we have been provided to sup-
port the priorities under Operation Warp Speed and now the Coun-
termeasures Acceleration Group for vaccines and therapeutics, we
have made key investments to bring those vaccines and thera-
peutics forward.

And as Dr. Kessler mentioned, we have multiple vaccines that
are available as well as therapeutics. But we have not yet been
provided additional resources for advanced research and develop-
ment for earlier symptoms.

Mr. CLINE. And it seems to me that the bigger problem isn’t that
companies aren’t sharing their intellectual property or patent, but
there are many other considerations as it relates to making vac-
cines available around the world.

And that is a troubling trend by this administration. Big govern-
ment solutions, mandates on employers, and a complete disregard
for property rights ultimately does more harm than good. So I hope
that the Biden administration will reverse course on both of these
issues and instead focus on real solutions for the pandemic.

Madam Chair, I yield back.

The CHAIR. Thank you.

Is Mr. Moolenaar back? No.
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If not, we will move to a second round of questioning, a second
round of 5-minute questioning.

I think while we acknowledge the role of the pharmaceutical
companies, we need to continue to really acknowledge the role of
the National Institutes of Health and American taxpayers’ dollars
and the contribution that it makes to developing these vaccines.

Let me ask about the donation of domestic excess vaccine.

Dr. Kessler, the excess vaccines in the domestic supply, can they
be donated, dealing with that before there are expiration dates in-
volved?

When I asked this question at an earlier time of USAID, they
told me to deal with HHS on this and looking at the chain of cus-
tody issues once the vaccine has been distributed.

What steps is HHS taking to reduce the number of vaccines
going to waste in the United States? And what are the chain of
custody challenges to sending the valuable vaccine where it will be
administered both domestically and internationally?

Dr. KEsSLER. Chair DeLauro, thank you very much for that very
important question. It is something we spend a lot—both I and my
colleagues spent a lot of time on.

Number one, what is most important is that the United States
will always and only distribute and donate high-quality vaccines.
There is no difference between a vaccine that we are donating and
a vaccine that I would put in my family’s arms. So it is quality vac-
cines across the board.

With regard to specifically, we spend a lot of time dealing with
expirations. The good news is, in circling, we have seen and we
have been able to work to extend the expiration date. And certainly
no, for example, no Moderna vaccine—there is no expiration of any
vaccine that occurs in our possession. We monitor expiration very
carefully, and we plan accordingly.

Now, you are right that sometimes—and we have seen this, and
it has been enormous efforts for our State colleagues to do the ef-
forts and get everyone who has wanted a vaccine as quickly as pos-
ﬁible, vaccines in the arms of American citizens. It is a heroic ef-
ort.

But you are right, when you distribute vaccines out in the field,
and they keep on going to certain fields, we are limited by our FDA
colleagues, correctly, that we can’t send vaccines that we can’t as-
sure that chain of quality.

So we work very carefully to make sure that the States don’t
order more than they actually need. So we are on top of this, I
promise you, Chair DeLauro.

The CHAIR. And that has to do with the international side of that
as well as extending of vaccines that are not going to expire in
short order, given that in some places the domestic capacity—the
international domestic capacity—is limited. In some countries, it is
much more limited than it is in the United States.

So it is that technical assistance that I think we have to be really
focused on as well to be able to get them distributed at the appro-
priate time so we are not wasting the vaccine.

So thank you.

Let me just ask one question. It has to do with our international
partners, Dr. Kessler.
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The U.S. has donated 250 million doses, more than all other na-
tions combined. Are other G7, G20 countries fulfilling their pledges
for vaccine donations to the low- and middle-income countries?
What is the U.S. doing to pressure other high-income countries to
meet their pledges and with more urgency?

Dr. KEsSSLER. With your permission, I would ask Director Pace to
answer that.

The CHAIR. Thank you.

Director.

Ms. PACE. Thank you, Dr. Kessler.

And thank you, Chair DeLauro.

So I am really glad you asked this. We have really been pressing
on this issue ourselves, recognizing it is going to take all of us.

As you said, the G7 did make a commitment to sharing vaccine,
half of which included U.S. commitments, but the others coming
from those countries, and we have not fully seen those realized. It
is one of the reasons the President convened those world leaders
in September and at that event pushed those very countries to
come through with their commitments.

Following that meeting, and most recently, the Secretary of
State, Secretary Blinken, convened foreign ministers as well and
reiterated that call to action.

Since then we published—or what has been published—is a
dashboard of sorts that shows how countries are tracking toward
their various commitments. And so it is a very transparent look at
how not only the U.S., but these other countries, including the G7,
are doing with their commitment to COVAX.

So now it is online for the world to see, and we are hoping that
that also provides some additional impetus for them to take action.

The CHAIR. Okay. Thank you.

Congressman Cole.

Mr. CoLE. Thank you, Madam Chair.

And thanks again to our witnesses.

Dr. Kessler, we have talked about lots of ways in which we have
tried to help, and it is certainly appropriate to have additional vac-
cines sent overseas. And some of our companies have offered to
build facilities overseas to try and distribute supply.

Probably one of the more controversial things is the idea of intel-
lectual property transfer. Do you have any thoughts about that,
whether or not that is effective, whether or not that is wise?

And, frankly, are other countries—because we are not the only
vaccines in the world, obviously, there are other countries—are
other companies considering transferring intellectual property?

Dr. KESSLER. I think that companies working together, joint stra-
tegic partnerships, the voluntary transfer, the voluntary tech
transfer, I think we applaud and we are seeing. We are seeing, for
example, Pfizer partner on fill/finish in South Africa. There are a
whole host of those examples.

The world needs these vaccines. No one company can do it. We
need that technology shared. We have a lot to do here.

Mr. CoLE. Well, again, there is a difference between companies
working together across international lines to meet what we all
agree is an incredible need and us forcing companies, mandating
them to share intellectual property.
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And T just, for the record, I would be very much opposed to that.
I don’t think that is fair to those companies, and I think it would
discourage investment later. That is my personal view. Others may
have a different point of view.

So I am curious about your thoughts about that, whether or not
that is happening. And, again, we are not the—we don’t think they
are nearly as effective.

And, again, you may know more about it. I am sure you know
more about it than I do. There are Chinese vaccines, there are Rus-
sian vaccines, there are other countries that have vaccines in one
sort or another.

Are they considering transferring intellectual property, to your
knowledge? And, again, it may not be something that is in your
purview even.

Dr. KESSLER. I can give you probably the best example that I
think we can all applaud and should applaud. We have seen Merck
and yesterday Pfizer agree to transfer, in essence, to the Medicines
Patent Pool with regard to their antiviral.

That is enormously important. If these antivirals are as effective
as I hope they will be, they are going to be important not only to
the United States, they are going to be essential to the world.

And generic drugs—I will let my colleagues, Director Pace and
Dr. Disbrow, add—but the generic availability of these drugs, it
took us, Ranking Member Cole, I mean, it took us several decades
to get this right with HIV. You will remember, the Chair will re-
member the efforts that we went through in the 1990s, finding
those drugs and then spending a good decade to figure out how to
make these available.

I think the antivirals that we have now, through really heroic ef-
forts, that we may be able to get on the market here in the United
States are going to need to be available around the world, and we
are going to need to have generics available.

So I think there are tools to do that. I will let my colleagues com-
ment.

Mr. DisBROW. So, Ranking Member Cole, to answer your ques-
tion, I am not certain if the Chinese companies that are developing
the vaccines, Sinovac and Sinopharm, are tech transferring their
technologies.

I think it is important, as Dr. Kessler mentioned, for the compa-
nies to tech transfer where they can to expand capacity. But I
think it is even more important that we are supporting all of the
critical components that are necessary to manufacture additional
vaccines.

We have to do more than just do tech transfers for drug sub-
stance and drug product. We need to make sure that we are ex-
panding capacity for the raw materials, the consumables that are
in short supply, the fill/finish capacity that was in short supply
even before the COVID-19 pandemic hit, needles and syringes
which are going to be necessary across the globe, as well as vials.

So we are making those investments. And, again, I appreciate
the funding that has been provided by this committee. We are
doing that. The primary investments will be here domestically and
to onshore those, but they will not only support domestic manufac-
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turing but our global partners who also need those materials as
well.

Mr. CoLE. Very helpful.

One quick last question, and this is directed at you, Dr. Kessler,
but, again, please feel free to share it around.

I am just trying to get a clearer—and you may not be in a posi-
tion to give it—but a clearer view of the level of funding we need
to deal with the problem.

So what do you anticipate HHS needing, and I mean in dollars,
for the global COVID response for the next year? My friend the
Chair and I will be probably dealing with this at some level when
we are negotiating what is the appropriate level of funding next
year. Or, I don’t know, maybe it is a supplemental, maybe it takes
time to get around it.

We all have the same objective here. I think owing or having
some sense of what the scope of the efforts should be is really im-
portant in getting it right.

So your best judgment now, with the caveat you can revise it
when you need to, because I am sure it is a pretty complex ques-
tion and pretty moving target.

Dr. KESSLER. It is a very welcome question, Congressman Cole.

I will take responsibility. You gave us the resources. And I will
tell you, we have put those resources to very good use. You see
that. That is why we have the vaccines we have today. That is the
reason why we can get our school-age kids, it is because of those
resources.

But I will tell you, Congressman, I have spent those resources,
and we are scratching. Let me let our colleagues, our staffs work
together. But it is really because of this committee we got to where
we got. And it is not done without real investment by the American
people for both the United States and for the world.

And we have spent a lot of dollars, and we are very grateful for
that. And if we can work together on that question, I would appre-
ciate it, sir.

Mr. CoLE. Yeah, absolutely. And, again, it is absolutely not a
critical question, it is just an informational one to try and get to
where we are going.

I appreciate what has been done. I think it is an extraordinary
effort. I think it is something the country can be proud of and all
of humanity benefited from.

So I think you have used the resources we have given you wisely
and well. I am just trying to get an idea of what we might need
going forward. So we will work on that together.

Madam Chair, thank you very much for your indulgence on the
time. I am very grateful. Yield back.

The CHAIR. Thank you.

Congressman Pocan.

Mr. PocaN. Thank you, Madam Chair.

And I am going to follow up on Ranking Member Cole’s question,
because that was exactly what I was going to ask, and maybe even
a little more specifically, to Director Pace.

I know from last month’s SFOPs hearing USAID funding is soon
to be finished. How much more money are you going to need before
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the end of year to accomplish our goals? And are we going to be
seeing an additional request from the White House?

I am just trying to get a little better idea, because I completely
agree with our Ranking Member, what we have done already has
been very important, but I know it is not enough, and you have
broader goals than the funding we have given you. I would like to
have a little better understanding of what you may need.

Ms. PACE. Sorry. I was trying to get myself off mute here.

Well, like Dr. Kessler said, we very much appreciate this ques-
tion. And as he also said, we have fully obligated the funds that
we have received and graciously so.

One of the issues that we have focused on in this hearing has
been the issue of readiness and the fact they are at this pivot point.
And so that truly is a focus of our moving forward. Not to say we
won’t keep our foot on the pedal when it comes to sharing, but we
still need to be focused on shots in arms and some of the logistical
issues, demand generation, and other areas that you flagged for us
earlier, Congressman.

So that is one way we could use additional resources or might
use additional resources should they be available.

We also have a cadre of Health Attaches around the world who
have been working tirelessly on these efforts for longer than I
think they expected. And so sometimes we, because that is not
what is in front of us, we don’t realize how much man or woman
power is sort of powering this engine to allow us to respond effec-
tively worldwide.

So those are just some examples of what has been working or
where we would like to lean into our work, but obviously we defer
to R&D (ph) to present the case more broadly.

I suppose the last thing I will offer is the idea of preparedness
and not forgetting that alongside our response. And I know the
Vice President made this announcement at the President’s summit
committing $250,000,000 to a Financial Intermediary Fund and
furthermore requesting of Congress another $850,000,000 toward
that effort.

And so ensuring we have a balance across response and pre-
paredness will be important for us too. Thank you.

Mr. PocaN. Thank you.

And then one final question for Dr. Disbrow on vaccine access in
some difficult places. I know last week the U.S. announced it nego-
tiated a deal to ship additional doses of vaccines like Johnson &
Johnson overseas to conflict zones. And Secretary Blinken specifi-
cally talked about the need to get that in some of the areas that
have humanitarian concerns.

Can you talk a little bit about what technology infrastructure
and human resource investments are needed to deliver those vac-
cines to humanitarian settings? And can you talk a little bit more
about that J&J deal, please?

Mr. DisBrOW. Yeah. So I apologize. I am going to defer to Dr.
Kessler who brought it up in his earlier comments.

Mr. PocaN. I apologize. I am getting the wrong spot. Thank you.

Mr. DisBROW. David.

Dr. KEssLER. Congressman, you are exactly right. This was the
first. It may not have been the most doses that we have shipped,
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but I will tell you, among many of us, my colleagues, it was some
of the most meaningful doses, to be able to get doses to people for
whom no government program has ever gone before.

And I want to applaud our colleagues at J&J for working with
us. Because we talk about donating doses, it sounds simple, but I
can tell you the regulatory, legal, all those things are important be-
cause of the safety of this.

So to those humanitarian centers, just absolutely critical and
very important.

Mr. POCAN. And is there anything on the actual delivery side you
can share with us, specifically more information on this J&J deal?
I know you said it may be smaller than we would like, but still ex-
tremely significant that this is happening. Can you just share a lit-
tle more on the details?

Dr. KESSLER. No, the only reason I said smaller than we would
like is we tend to talk in tens of millions and billions of doses. And
here every 10,000, a hundred, is a big deal. I am not minimizing.
I will get you the delivery schedule if I can, if I could submit that
to you. I will get you the delivery schedule.

Mr. PocaN. I would love to see that.

I would yield back, Madam Chair. Thank you.

The CHAIR. Thank you.

Mr. Fleischmann. Congressman Fleischmann.

Mr. FLEISCHMANN. Thank you, again, Madam Chair.

And to Dr. Kessler, Director Pace, and Director Disbrow, thank
you for your testimonies today and for your very good and candid,
informative answers to the committee’s questions.

We are all appropriators today, and our oversight questions are
so important, not only to the committee, but to the Congress, but
to the American people. So I thank you.

I want to touch on a couple of issues that we have touched on
b}elzfore, but really just for clarification purposes more than any-
thing.

Dr. Kessler, do you fear that there is a lack of infrastructure that
would safely support independent vaccine manufacturing and dis-
tribution in some of these other countries in which we want to help
their citizens?

Dr. KESSLER. I will let Director Pace comment in a second.

I do recognize, sir, that getting vaccines delivered is only part of
the equation. I think I mentioned I spent a decade chairing the
board of the Elizabeth Glaser Pediatric AIDS Foundation.

Some of you will remember Elizabeth. That foundation was start-
ed in the U.S. because of her kids becoming infected. And we
moved globally very early on to be able to get doses to low- and
low-middle-income countries.

That technical assistance, that capacity, that absorption, that up-
take, I mean, again, we have more to do on supply. But I think
your question is absolutely key with regard to that kind of tech-
nical assistance with regard to that uptake.

Director Pace, please correct me.

Ms. PACE. Thank you very much, Dr. Kessler.

I want to draw on something Dr. Disbrow said earlier about the
sort of spectrum of needs and technical assistance when it comes
to manufacturing capacity in some of these countries and clarify
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our sense that it is not only building some of the facilities, if you
will, or hubs from scratch, but there is some existing infrastructure
there, and it is a capacity on which we might be able to build the
various investments the U.S. Government is making.

So in addition to some of the other examples that my colleagues
have offered, our Development Finance Corporation, working with
the Department of Health and some of our Health Attaches in
places like India and South Africa, have identified those locales to
sort of again build on existing capacity in a way that can accelerate
us getting to scale.

I am not sure if Dr. Disbrow has more to add or if you, Congress-
man, have additional questions. Thank you.

Mr. DisBROW. In addition to that, Director Pace—and your ques-
tion is a great question. So it is more than just the facilities. You
also have to make sure that you have trained people who can work
in the facilities.

And so in some of the countries where they may have not had
the experience of manufacturing vaccines and fill injectables, you
really need to make sure that you have that, they become very—
once they are trained, other companies want to take them away
and use them because training and making sure that those individ-
uals are available is very difficult.

But it is more than just the facility, it is also making sure that
you have the people and the infrastructure to support it.

Mr. FLEISCHMANN. I sincerely appreciate all three of your an-
swers to clarify that for the committee.

In closing, I would like to say this to everyone involved. It is my
hope that these conversations progress in a way that will provide
for a solution that continues our humanitarian work while staying
sensitive to the protections and the liabilities of U.S. companies.

As you know, I am a champion for the free enterprise system. I
think all of the companies involved have done a very laudatory job
stepping up at a time of crisis, coming together, working with the
government to accomplish the goal of defeating COVID both na-
tionally and internationally.

So with that, I thank you, Madam Chair, and I yield back.

The CHAIR. I thank the gentleman.

And what I will do is to just—I just want to ask one question
and then we will close. And if the gentleman would just bear with
me because we need the two of us to continue. I think we are the
only two left. But I will make my case here.

I will submit for the record questions that have to do with vac-
cine equity to you, Ms. Pace.

I would love to know about the antivirals, Dr. Disbrow, and I will
get this question to you about how BARDA contributed to that de-
velopment.

And to you, Dr. Kessler, about our negotiations with Pfizer or
others or using the Defense Production Act for us to up our produc-
tion in order until we have 20—while we pledged 1.1 billion doses,
only 226 million doses have been shipped, 20 percent or so, and
Pfizer is producing the 1 billion. So what is it that we can do to
accelerate the pace? And I note that people are working very, very
hard at this.

But I will submit those questions.
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And if T might just close, and I want to just say a thank you to
you, Dr. Kessler, Dr. Pace, Dr. Disbrow. I think we covered impor-
tant topics today.

I would make one. It would be my hope that we could move on
our appropriations bills for 2022 because locked within those bills
at the moment are serious, very, very serious resources for the
areas that you cover and for the issues attached to this discussion.
That would be very, very helpful in your being able to further con-
tinue your work.

A couple of points here. The virus exposed a number of our short-
comings in our preparedness, but also our interconnectedness with
the world. And so COVID is not just a domestic challenge, it is a
global challenge. And the United States needs to contribute to that
solution, and we are working at that.

But the longer COVID is allowed to spread, it becomes a breed-
ing ground for new variants that may be more transmissible and
that could evade current vaccine.

So not enough vaccine in the world now. Limited vaccine needs
to be better. That includes providing as much vaccine as quickly as
possible to other countries.

We must also support the efforts to accelerate manufacturing ca-
pacity, and that is a conversation with BARDA, to maximize vac-
cine access and equity as soon as possible.

We have had the discussion about facilitating tech transfers
sooner rather than later because in some ways the lack of capacity
that some of these countries have. And we have this capacity, but
they don’t. And we need to help them with that effort.

I would urge you to explore every avenue to continue to exert
pressure on those companies that were supported with U.S. tax-
payer dollars to accelerate production and distribution of the vac-
cine. I know some of the companies have been excellent partners.
I commend them for their leadership.

I would find it unconscionable for any company to make billions
in profits without doing everything in its power to reach the most
needy throughout the world. It is not just a moral imperative to en-
sure the health and safety of billions of people, it is in our Nation’s
national security interest to bring this pandemic to a close as rap-
idly as possible to save lives. And we have the power to do that,
I might add.

And a final note. It is my hope—and I know that this is not your
bailiwick, I am sure you will refer me to USTR—but that we do
have a ministerial meeting on the 30th of this month where the
issue of the temporary transfer of intellectual property—and I em-
phasize the word temporary transfer of that intellectual property—
will be the point of discussion.

And I want to commend the work that the United States has
done already in this area at the last TRIPS meeting and my opti-
mism for what we will do at the ministerial on the 30th.

I just say, all in all, it is so much within our power here in the
U.S. to be able to deal with these issues. I thank you for your work,
for your life’s work, and for what you are doing for all of us now,
what you are doing for our country, and what you are doing inter-
nationally. Thank you so much for being with us.
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And with that, I call this hearing to a close. Thank you all very
much.
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