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ANTIMICROBIAL RESISTANCE: EXAMINING AN 
EMERGING PUBLIC HEALTH THREAT 

FRIDAY, APRIL 28, 2023 

HOUSE OF REPRESENTATIVES, 
SUBCOMMITTEE ON OVERSIGHT AND INVESTIGATIONS, 

COMMITTEE ON ENERGY AND COMMERCE, 
Washington, DC. 

The subcommittee met, pursuant to call, at 9:00 a.m. in the John 
D. Dingell Room 2123, Rayburn House Office Building, Hon. H. 
Morgan Griffith (chairman of the subcommittee) presiding. 

Members present: Representatives Griffith, Burgess, Guthrie, 
Palmer, Lesko, Armstrong, Cammack, Rodgers (ex officio), Castor 
(subcommittee ranking member), Schakowsky, Tonko, Ruiz, and 
Pallone (ex officio). 

Also present: Representative Carter. 
Staff present: Kate Arey, Digital Director; Sean Brebbia, Chief 

Counsel, Oversight and Investigations; Lauren Eriksen, Clerk, 
Oversight and Investigations; Tara Hupman, Chief Counsel; Peter 
Kielty, General Counsel; Emily King, Member Services Director; 
Chris Krepich, Press Secretary; Karli Plucker, Director of Oper-
ations (shared staff); Gavin Proffitt, Professional Staff Member, 
Oversight and Investigations; John Strom, Counsel, Oversight and 
Investigations; Joanne Thomas, Counsel, Oversight and Investiga-
tions; Dray Thorne, Director of Information Technology; Austin 
Flack, Minority Junior Professional Staff Member; Waverly Gor-
don, Minority Deputy Staff Director and General Counsel; Tiffany 
Guarascio, Minority Staff Director; Liz Johns, Minority GAO 
Detailee; Will McAuliffe, Minority Chief Counsel, Oversight and In-
vestigations; Christina Parisi, Minority Professional Staff Member; 
Harry Samuels, Minority Oversight Counsel; and Caroline Wood, 
Minority Research Analyst. 

Mr. GRIFFITH. The Subcommittee on Oversight and Investiga-
tions will now come to order. 

Housekeeping detail first. We expect votes to be called at 10:00. 
In an attempt to accommodate everybody’s schedule, what we are 
going to do is we are going to have rolling votes. It is a single vote, 
so people can leave and then come back. But we will continue the 
questioning so that we can move this process along without folks 
having to have a half-an-hour or 45-minute break in the process. 

All right. That being said, I now recognize myself for a 5-minute 
opening statement. 
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OPENING STATEMENT OF HON. H. MORGAN GRIFFITH, A REP-
RESENTATIVE IN CONGRESS FROM THE COMMONWEALTH 
OF VIRGINIA 
Welcome to what I hope will be a productive fact-finding hearing 

on a subject I have long been interested in: antimicrobial resist-
ance, or AMR. 

We heard in yesterday’s hearing that the risk of a pathogen es-
caping from a lab and causing a pandemic is very real. Just as real 
is the threat posed by an antimicrobial-resistant pathogens. 

Prior to the discovery of penicillin, significant research was being 
done on bacteriophage, or phage therapy. Phage therapy is where 
we search for a virus to attack harmful bacteria. Ever since the dis-
covery of penicillin, antibiotics have been developed to treat pre-
viously untreatable infections. And they truly are lifesavers. But 
unfortunately, as the development of antibiotics took off, attention 
to phage therapy fell to the wayside. 

Recently, the CDC and NIH are studying and doing more re-
search into phage therapy, but more is needed. The problem is, 
over time, pathogens become resistant to the commonly used class-
es of antibiotics. Accordingly, if a new way to kill the pathogen is 
not found, the patient is defenseless to the disease caused by the 
pathogens. As it stands right now, antibiotic-resistant infections 
can be extremely difficult to treat. AMR is often referred to as the 
silent pandemic and has become one of the biggest medical con-
cerns today. 

The pipeline for AMR drugs has slowly been drying up due to 
various reasons that deserve our attention and which we hope to 
highlight today. Despite the increased demand, there has been a 
significant reduction in investment and development of new 
antimicrobials. According to data, since 1990, 78 percent of major 
drug companies have cut or scaled back antibiotic research due to 
developmental challenges. 

According to the Centers for Disease Control and Prevention, at 
least 2.8 million people—that is right, 2.8 million people—are in-
fected with antibiotic-resistant bacteria in the United States each 
year, and more than 35,000 people will die as a result of such infec-
tion. 

The rise of drug-resistant infections places a heavy burden on 
our Nation’s healthcare system. The CDC suggests that approxi-
mately 30 percent of all antibiotics prescribed in the U.S. are for 
infections that do not necessarily require antibiotics, which 
amounts to about 47 million antibiotic courses prescribed in these 
settings each year. That said, often what happens is individual doc-
tors, faced with perplexing symptoms while trying to save their pa-
tients, will understandably turn to antibiotics. 

AMR is not just an issue that arises in a hospital or a healthcare 
setting. Antibiotic usage in humans and animals all have the possi-
bility of developing antimicrobials with expanding resistance. And 
it is a problem that sometimes we don’t understand everything that 
nature is doing. 

I have recently met with a veterinarian and a professor from Vir-
ginia Tech, which is in my district, about her work in southern Af-
rica. While there she came across abandoned mongoose who had an 
antimicrobial resistant to antibiotics that she had never seen be-



3 

fore. This shows that the antibiotic antimicrobial resistance can ap-
pear anywhere and everywhere. 

I look forward to hearing from our witnesses about potential in-
novative solutions like phage therapy. I expect we will also hear 
today from the GAO about deficiencies at the Department of 
Health and Human Services, the agency with the most responsi-
bility for tackling the AMR problem. 

One issue that I hope we can shine a light on and bring more 
oversight into is the number of Federal programs and initiatives 
the Government currently has to address antimicrobial resistance. 
While I am pleased to see we are addressing this silent pandemic, 
it is Congress’ duty to provide oversight into how dollars are being 
spent. Have the various programs found any success yet? And 
which of these programs are duplicative? 

As we consider potential solutions to confront these 
antimicrobials, we must consider the work that is already being 
done and the dollars already being spent to combat this crisis and 
look for ways that will yield more successful outcomes fighting 
these superbugs. While there is no easy solution to the problem of 
AMR, we are committed to exploring potential solutions to address 
this public health crisis. 

I want to emphasize and be clear that this hearing is not about 
taking a position on any legislation introduced. But rather, as this 
committee usually does, it is to gather information and to find out 
the facts. Our goal today is to examine the AMR problem, assess 
the role of the Federal Government, and explore potential solu-
tions. I look forward to hearing and learning from our great wit-
nesses who are here with us today. 

[The prepared statement of Mr. Griffith follows:] 
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Mr. GRIFFITH. With that, I yield back and now recognize Ms. 
Castor, the ranking member of the subcommittee, for her 5 min-
utes for an opening statement. 

OPENING STATEMENT OF HON. KATHY CASTOR, A REP-
RESENTATIVE IN CONGRESS FROM THE STATE OF FLORIDA 

Ms. CASTOR. Well, good morning, and thank you, Mr. Chairman, 
for holding this important hearing on the urgent public health 
issue of antimicrobial resistance. 

If we have learned anything from the COVID–19 pandemic, it is 
that we must dedicate sufficient resources to prepare for the public 
health threats that we know of, while also working to prepare for 
the new and emerging threats. CDC’s 2019 Threat Assessment Re-
port identified 18 bacteria and fungi that are showing evidence of 
resistance to currently available treatments, and that trend is ex-
pected to rise. 

The U.S. Government has been aware of this threat for some 
time and has taken steps to address it. In 2015, for example, Presi-
dent Obama, the Federal Government—in accordance with an Ex-
ecutive order issued by President Obama, the Federal Government 
released a National Action Plan for combating antibiotic-resistant 
bacteria that outlined the framework for the Federal response to 
this growing health threat. 

While we have made some strides in preventing and treating an-
tibiotic resistance, there is ground to regain as we emerge from 3 
years of a pandemic that put unprecedented strains on the entire 
healthcare system and rolled back some of that progress. The effort 
to combat antibiotic resistance requires a strong, coordinated re-
sponse involving both private- and public-sector stakeholders to ad-
vance new technologies, effectively collect data on incidents of anti-
biotic-resistant infections, and make resources available for hos-
pitals and providers to practice sound antibiotic stewardship. We 
have got to foster scientific research on new treatments and thera-
pies and implement prevention measures. 

At yesterday’s hearing, some Republicans on the subcommittee 
expressed real skepticism about the value of pandemic research. 
Today we are hearing all about the importance of addressing anti-
microbial resistance, which will require a strong, supported medical 
and scientific workforce. While the tones of these back-to-back 
hearings are certainly intentioned, I hope we can come out of them 
with a better appreciation for the work of our scientific community. 

Let me make an obvious but important point here. While there 
are many fronts on which to have—we—on which we have to fight 
these serious threats, we make no progress without consistent in-
vestment in scientific research. If the Republicans proceed with ap-
propriations in accordance with the Default on America Act that 
they passed this week, scientific research will suffer greatly. 

We need scientists to study these threats to help us prepare 
against them, and they should be able to do so free of political in-
terference designed to malign or ban certain types of public health 
research. Our important oversight responsibilities include pressing 
for improvements across the scientific and research enterprise, and 
in doing so to build trust and confidence in the agencies that are 
at the forefront of a national response, like the CDC and the NIH. 
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I am pleased that the GAO is testifying today on its thorough re-
port that was coincidentally completed right at the start of the 
COVID–19 pandemic. It is an excellent resource to build from as 
we enter pandemic recovery and turn our attention to the broader 
array of public health threats—hopefully, with a new appreciation 
for the importance of preparedness. 

I would also like to thank our other witnesses for being here to 
share your expertise on the several different angles of this complex 
issue. Antimicrobial resistance is a problem for patients, for 
healthcare professionals, and researchers across the healthcare sys-
tem. And it is also important to emphasize that there are environ-
mental and agricultural aspects contributing to the rise in resist-
ance that we have to address, as well. 

A multipronged issue requires a multiprong solution, so I look 
forward to the discussion today and coming out of this hearing with 
a deeper understanding of the nature and scope of the threat of 
antimicrobial resistance so we can make more informed policy deci-
sions to help combat it. 

[The prepared statement of Ms. Castor follows:] 
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Ms. CASTOR. Thank you again, Mr. Chairman, for holding this 
important hearing, and I yield back. 

Mr. GRIFFITH. I thank the gentlelady for yielding back. I now rec-
ognize the Chair of the full committee, Mrs. McMorris Rodgers, for 
her 5-minute opening statement. 

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

Mrs. RODGERS. Thank you, Chair Griffith, for convening this 
hearing about the growing threat of antimicrobial resistance, or 
AMR, facing our Nation and, indeed, the world. And thank you to 
our panel of witnesses here today. 

More than 2.8 million antibiotic-resistant infections occur in the 
United States each year, resulting in more than 35,000 deaths. In 
2019 an estimated 1.3 million deaths globally were a direct result 
of drug resistance. AMR is a very real threat. 

In recent days we have had eyedrop recalls due to contamination 
by an extensively drug-resistant strain of bacteria that has led to 
multiple deaths and loss of vision among patients in 16 States. 
This outbreak strain has never been reported in the United States 
prior to this outbreak. And just this week, a hospital in downtown 
Seattle announced an outbreak of antibiotic-resistant bacteria often 
found in healthcare settings which infected 31 people, 4 of whom 
have died. 

This morning we seek to gain a better understanding of AMR, 
examine current efforts to address this ongoing public health 
threat, and explore innovative paths forward. Antibiotics are pow-
erful, lifesaving drugs. Their discovery truly revolutionized modern 
medicine. In addition to their use to protect human lives, they are 
used in veterinarian care to treat animals and keep our food supply 
safe from harmful pathogens. 

Globally and in the U.S., antimicrobials, particularly antifungals, 
are a relatively inexpensive way to control plant diseases and pro-
tect agricultural crops. Over time, however, through natural adap-
tation and use, microbes can develop into superbugs, making drugs 
ineffective against them. AMR is a complex web that can develop 
and spread through a variety of settings, including healthcare fa-
cilities, food production, the community, and the environment. 

There is a need to learn more about AMR, its underlying causes, 
and innovative solutions to address this threat. We also must ex-
amine and understand the already existing efforts and initiatives 
underway, and assess how these programs are operating, including 
any successes and shortcomings. 

In 2016, Congress appropriated an unprecedented 160 million of 
new investments for CDC to fight AMR. By fiscal year 2022, this 
appropriation had increased to more than 182 million. We are 
working to understand how this funding has been used, what ini-
tiatives CDC is undertaking, and how effective they have been. 

In addition to CDC funding, there are a countless number of 
HHS interagency efforts focused on AMR, including the creation of 
numerous Federal task force and committees such as the Presi-
dential Advisory Council on Combating Antibiotic Resistant Bac-
teria and the Combating Antibiotic Resistance Bacteria Task Force, 



12 

as well as an array of national plans, strategies, directives, data 
bases, and monitoring systems, guidance documents, toolkits, and 
guides. 

And these efforts are not restricted to HHS. According to the 
Congressional Research Service, the USDA, DoD, State Depart-
ment, EPA, USAID, VA, and Interior each have their own indi-
vidual existing initiatives and programs. Several subagencies with-
in these agencies also have separate programs. HHS has at least 
eight subagencies with individual initiatives. 

The fact that AMR continues to be a growing threat and a health 
burden despite this heavy investment of resources is alarming. And 
I am hopeful our witnesses here today will be able to provide great-
er insight into why this is the case and how we can improve our 
ongoing efforts to address this problem. 

Thank you to the Ranking Member Pallone, my colleagues across 
the aisle. Thank you to the chairman and the ranking member for 
working together on this. I look forward to today’s hearing as we 
continue to explore the increasing burden and threat of AMR facing 
our Nation and world. 

[The prepared statement of Mrs. Rodgers follows:] 
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Mrs. RODGERS. Thank you. I yield back. 
Mr. GRIFFITH. I thank the gentlelady for yielding back. I now rec-

ognize Mr. Pallone, the ranking member of the full committee, for 
his 5-minute opening statement. 

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

Mr. PALLONE. Thank you, Mr. Chairman, and thank you to our 
witnesses for helping us better understand the serious threat that 
antimicrobial resistance poses to public health. 

Antimicrobial resistance is not a new phenomenon. It has been 
vexing scientists and Congress for years. However, it has been in-
creasing across the board and poses major health risks to the pub-
lic. According to the Centers for Disease Control and Prevention, 
more than 2.8 Americans had an antimicrobial-resistant infection 
in 2019 and more than 35,000 Americans died from the infection, 
and these numbers are expected to grow as more and more dan-
gerous organisms develop a resistance to the treatments available 
today. And that is a deeply concerning risk to our public health. 

There does not seem to be one obvious solution to this issue. It 
cuts across the board from how we identify new drug-resistant 
threats to how we administer available drugs while also fostering 
the development of new treatments. Physicians face a challenging 
balance between withholding certain antibiotics from patients in 
order to avoid unintentionally promoting more resistant strains of 
bacteria and providing their patients with the best treatment avail-
able. 

In terms of developing new treatments, normal market forces do 
not always encourage the development of new drugs in this space. 
We want antibiotics to be developed that are more powerful for 
those that really need them, but we want to use them as little as 
possible. And this is a challenge that is repeatedly addressed in our 
witnesses’ testimony, and I look forward to all of your perspectives 
on how we might navigate this dilemma. 

To address these challenges, we must continue to support our 
health agencies and public health infrastructure. Our health agen-
cies in particular will play a central role in identifying and ad-
dressing antimicrobial resistance. The CDC will increasingly be re-
sponsible for identifying and monitoring new threats resulting from 
antimicrobial resistance. 

The Food and Drug Administration plays a role in reviewing and 
approving new diagnostic and pharmaceutical tools to stay ahead 
of the threat. 

And the National Institutes of Health will need to continue to 
support good research into the risks that are posed and how we 
combat those risks. 

We also need to ensure that our health and research workforce 
are strong enough to address these challenges. From physicians 
and nurses to microbiologists, the whole spectrum of the health 
workforce has a role to play here, and we need to make sure that 
our health centers and research labs are equipped. 

While the threat of antimicrobial resistance is increasingly on 
the radar for the general public, it presents a constant threat for 
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some individuals with certain health conditions, such as cystic fi-
brosis, who—they rely on antibiotics to prevent and treat ongoing 
risks of infection. And the patients know all too well the serious 
threat that antibiotic resistance bacteria can pose to your health if 
you have cystic fibrosis. 

So the public health challenges posed by antimicrobial resistance 
are serious, and they are growing. I thank the chairman for hold-
ing this hearing and look forward to the discussion with our wit-
nesses this morning. 

[The prepared statement of Mr. Pallone follows:] 
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Mr. PALLONE. Thank you again, and I yield back, Mr. Chairman. 
Mr. GRIFFITH. I thank you for yielding back. And that concludes 

Members’ opening statements. 
I would remind all Members that, pursuant to the committee 

rules, the Members’ opening statements will be made a part of the 
record. 

I want to thank our witnesses for being here today and taking 
the time to testify before our subcommittee. 

Each witness will have the opportunity to give an opening state-
ment, followed by a round of questions from Members. 

Our witnesses today are Mary Denigan-Macauley, Director of 
Health Care, U.S. Government Accountability Office; Kevin 
Outterson, professor of law and executive director of CARB–X, Bos-
ton University; Amanda Jezek—I hope I said that right—senior 
vice president, Infectious Disease Society of America; Amy 
Mathers, associate professor of medicine and pathology, University 
of Virginia School of Medicine. 

We appreciate all of you being here today, and I look forward to 
hearing from you on this important issue. 

You all are aware that the committee is holding this oversight 
hearing, and when we hold oversight hearings we have the practice 
of taking testimony under oath. Do any of you have an objection 
to testifying under oath? 

Seeing no objections, we will proceed. 
You are also advised that you have the right to have counsel 

present, should you wish to do so pursuant to House rules. Do any 
of you desire to be advised by counsel during your testimony today? 

Seeing that none require, would you all please rise and raise 
your right hand? 

[Witnesses sworn.] 
Mr. GRIFFITH. Seeing all witnesses answered in the affirmative, 

you are now sworn in and under oath, subject to penalties set forth 
in title 18, section 1001 of the United States Code. 

You may be seated. With that we will now recognize Mary 
Denigan-Macauley for her 5-minute opening statement. 

STATEMENTS OF MARY DENIGAN-MACAULEY, PH.D., DIREC-
TOR, HEALTH CARE, GOVERNMENT ACCOUNTABILITY OF-
FICE; KEVIN OUTTERSON, AUSTIN B. FLETCHER PRO-
FESSOR, BOSTON UNIVERSITY SCHOOL OF LAW, AND EXECU-
TIVE DIRECTOR, CARB-X; AMANDA JEZEK, SENIOR VICE 
PRESIDENT, PUBLIC POLICY AND GOVERNMENT RELA-
TIONS, INFECTIOUS DISEASES SOCIETY OF AMERICA; AND 
AMY J. MATHERS, M.D., ASSOCIATE DIRECTOR OF CLINICAL 
MICROBIOLOGY AND ASSOCIATE PROFESSOR OF MEDICINE 
AND PATHOLOGY, UNIVERSITY OF VIRGINIA SCHOOL OF 
MEDICINE 

STATEMENT OF MARY DENIGAN-MACAULEY, Ph.D. 

Dr. DENIGAN-MACAULEY. Thank you very much. Chairs Griffith, 
Rodgers, and Ranking Members Castor and Pallone, and members 
of the subcommittee, thank you for the opportunity to discuss 
GAO’s work on antibiotic resistance. 
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As we address the COVID–19 pandemic, another pandemic has 
been quietly brewing. Not one from a single disease, but rather one 
of resistance. Since the discovery of penicillin less than 100 years 
ago, many lifesaving antibiotics have been developed and become 
essential to the practice of modern medicine. However, the rising 
prevalence of antibiotic resistance threatens these gains. 

Today, many of infections have become more difficult, if not im-
possible, to treat because of an increasing number of microbes that 
have developed resistance to most or, in some cases, all currently 
available antibiotics. According to the WHO, if nothing changes by 
2050, 10 million people are expected to die from drug-resistant dis-
eases—infections every year. Resistance can also complicate the re-
sponse to a public health emergency, with secondary infections ex-
asperating a crisis. The CDC and WHO consider antibiotic resist-
ance to be one of the greatest public health threats of our time. 

The solution to resistance is not simple. It is a complex issue in-
volving the movement of not only bacteria, but fungi, viruses, and 
other microbes between humans, animals, and our environment. 
Today I will focus my statement on GAO’s most recent work re-
lated to Federal efforts, human health, and antibiotics. While many 
Federal efforts are underway, I would like to focus on four key 
areas where we believe more can be done. 

First, the precise magnitude of this problem is not known. While 
we have estimates that antimicrobial resistance has killed more 
than a million people worldwide and infected many more, the true 
extent of the problem is not known because data here in the U.S. 
and overseas is not complete or timely. 

Second, there are limitations with tests for diagnosing antibiotic- 
resistant infection. Rapid and accurate diagnostic tests help doctors 
identify cases of resistant infections and help them to know which 
antibiotic to prescribe. However, more studies are needed to de-
velop tests and demonstrate their benefits to encourage their use. 

Further, because bacteria are always changing, their resistance 
to antibiotics also changes. Therefore, it is important to monitor 
tests and update them to ensure that they can accurately detect 
these resistant infections. 

Third, according to experts, the pipeline of antibiotics in develop-
ment is insufficient to tackle this growing threat, notably because 
of the inadequate return on investment for drug companies. This 
is concerning because we reported in 2020 that no new classes of 
antibiotics approved for human use had been approved since the 
mid-1980s, despite Government incentives. Experts believe there 
may be potential for other incentives, particularly those that would 
help newly developed drugs remain on the market to reduce costs 
and potentially save lives. Some experts also believe that nontradi-
tional therapies such as phage are promising. 

Finally, more is needed to monitor and promote the appropriate 
use of antibiotics. The WHO has warned that the world urgently 
needs to change the way antibiotics are prescribed and how they 
are used in order to preserve their effectiveness and help slow the 
development of resistance. However, Federal efforts to promote ap-
propriate use are limited. For example, reporting on antibiotic use 
has, to date, only been required for VA and DoD healthcare facili-
ties. Greater reporting and monitoring are critical, because behav-
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ior can be challenging to change. For example, a doctor may feel 
pressured to prescribe antibiotics to satisfy a patient’s demand, 
even when it is not warranted, such as for a viral respiratory infec-
tion which we know the antibiotic will not work. 

As we emerge from COVID–19, while it is fresh on our minds 
and before a new crisis emerges, I wanted to share some parallels 
with antimicrobial resistance that may help us understand the im-
portance of preparedness for a public health threat. For example, 
both are complex global issues exacerbated by supply disruptions 
and poor hygiene and a lack of medical countermeasures. 

Better data and diagnostic tools are needed to understand the 
magnitude and monitor progress. Public-private partnerships, in-
vestments, and innovation drive solutions. Clear communication 
and education are key. And finally, action saves lives now and for 
our future generations. 

Chairmans and ranking members, this concludes my prepared 
statement. I look forward to our discussion today on this important 
issue. 

[The prepared statement of Dr. Denigan-Macauley follows:] 
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Mr. GRIFFITH. Thank you so much. 
Mr. Outterson, you are now recognized for your 5 minutes. 

STATEMENT OF KEVIN OUTTERSON 
Mr. OUTTERSON. To the Chairs Griffith and Rodgers, and to the 

Ranking Members Castor and Pallone, and the other members of 
this committee—subcommittee, good morning. I am Kevin 
Outterson, professor of law at Boston University. I am also the ex-
ecutive director of CARB–X, which is the global nonprofit accel-
erator for antibacterial innovation created under the U.S. National 
Action Plan by BARDA. I have spent most of my academic career 
in the topics we are discussing today, and thank you for the oppor-
tunity to speak with you at the hearing. 

Americans rely on effective antibiotics and antifungals. Every 
hospital in your district, every cancer patient, every new mom that 
gets a C-section, and even people my age who are thinking about 
hip or knee replacement, all of us depend on antibacterials and 
antifungals in order to enable modern medicine. But resistance is 
eating away at this miracle just like rust eats away at a bridge. 

Antibiotics are valuable, but this market is really broken. FDA 
approval should be a celebration, but for new antibiotics, the pay-
day and the celebration never comes. Because of resistance, doctors 
are doing the right thing by being careful with the newest anti-
biotics. They put them on the shelf behind glass like a fire extin-
guisher. 

And let me tell you, the fire extinguisher company gets paid at 
the moment that that fire extinguisher hangs on the wall. You get 
paid at the moment the preparedness starts, not when the fire 
starts. But for antibiotics, we are paying for them only after the 
fire starts. A new drug that isn’t used much in the early years can-
not make money. In the last decade, seven antibiotics have come 
to the market sponsored by small companies. Seven. All of those 
companies, 100 percent of them, have gone either bankrupt, or the 
economic equivalent of their R&D investors losing their shirts, even 
after approval from the FDA. 

No wonder that every expert report agrees that the clinical pipe-
line of antibiotics is in terrible shape. There’s a couple dozen anti-
biotics in the clinical pipeline being tested in humans, more than 
a thousand for cancer. Cancer drugs make money, so future cures 
are always moving towards the patient. Antibiotics lose money, 
with a predictable result in innovation. 

Now is a great time to respond to this national security crisis. 
We must change the way we pay for antibiotics. After more than 
a decade of studying this problem, G7 governments, the wealthy 
governments of the world, are creating antibiotic pull incentives to 
reward innovation while allowing the antibiotic to be used care-
fully. If Congress creates a subscription program, Americans will 
get the new antibiotics we need. They will be sitting on the shelf, 
ready to go like that fire extinguisher, but the companies will also 
get what they need, which is not bankruptcy. 

Antibiotic subscriptions should be carefully crafted to ensure that 
taxpayers get a good deal. They must focus only on the most prom-
ising new drugs. The required size of these antibiotic subscriptions 
is well understood, as well as the fair share that other wealthy 
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countries should pay. Subscription payments can start at an appro-
priate point and increase over time if stronger evidence is pre-
sented on the importance of the new drug. 

Subscriptions will be remarkably good value for the U.S. tax-
payer. The Centers for Global Development forecast a financial re-
turn on investment for Americans of six to one over a decade. From 
recent data that I published in the Nature journal, we know that 
a U.S. subscription would cost less than what we spend on patent 
antibiotics just a few years ago. This is affordable to do what we 
need to do, because we did it ourselves 5 to 10 years ago. It is time 
to invest in the future of antibiotics again. 

By restoring some common sense to the market for antibiotics, 
subscriptions will bend the curve towards innovation. Globally, the 
health impact of a subscription program is remarkable: 9.9 million 
lives will be saved over the next 10—next 2 decades, an amazing 
legacy. 

Now, I know all of this not just because of academic work or the 
work of other experts. I know it because, in a sense, I have seen 
the future. At CARB–X we see the most promising antibiotic can-
didates 10 to 15 years before potential FDA approval. Let me tell 
you, that future is bright so long as you continue to support push 
incentives like CARB–X and BARDA and complement them with a 
new pull incentive like the antibiotic subscription. And I know it 
is not a legislative hearing, but the example would be the PAS-
TEUR Act. 

At CARB–X, we mainly work with very small startup companies 
with highly innovative new products, including three phages, 
minidiagnostics, microbiome, vaccines, and many first-in-class 
products. A dozen of these CARB–X companies have initiated first- 
in-human testing, which is really the measure of our success. Push 
incentives like CARB–X are working, but these companies need a 
future other than bankruptcy. A program—a subscription program 
will finish the job. 

Threats to bacteria and fungi are bad today and will be worse 
tomorrow. If you want a steady stream of lifesaving innovation, 
let’s do something about it. And I think the path is clear. 

Thank you for your time. I look forward to your questions. 
[The prepared statement of Mr. Outterson follows:] 
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Mr. GRIFFITH. I thank the gentleman. I now recognize Ms. Jezek 
for her 5-minute opening statement. 

Ms. JEZEK. Chairs Griffith and McMorris Rodgers, Ranking 
Member [audio malfunction] inviting me to testify on behalf of the 
Infectious Diseases Society of America. IDSA represents over 
12,000 infectious diseases physicians and other health professionals 
specializing in ID. 

Our members are seeing more patients with resistance, some-
times impossible-to-treat infections—— 

Mr. GRIFFITH. Yes, is your mike functioning? Is the light on? 
Ms. JEZEK. Yes, it’s on. 
Mr. GRIFFITH. Can you pull it up, get a little closer to it? 
Ms. JEZEK. Sorry. 
Mr. GRIFFITH. That is all right. 
Ms. JEZEK. Our members are seeing more patients with—— 
Mr. GRIFFITH. Yes, I don’t think it is working. Hang on. 
Ms. JEZEK. It is lit up. 
Mr. GRIFFITH. There you go, that worked. 
Ms. JEZEK. Do you want me to start it again? 
Mr. GRIFFITH. Yes, I think it is probably good if you start again, 

so we get it all recorded so that, when they replay it, people can 
hear at home. 

Ms. JEZEK. That is a good idea. 
[Pause.] 
Ms. CASTOR. I think you need to switch. 
Mr. GRIFFITH. Yes. Let’s see if we can switch mikes for you. We 

will get you our highly skilled technical team down there. 
[Laughter.] 
Mr. GRIFFITH. Or just slide the other mike over. All right, go 

ahead. 
Ms. JEZEK. OK, take three. 

STATEMENT OF AMANDA JEZEK 

Ms. JEZEK. Chairs Griffith and McMorris Rodgers, Ranking 
Members Castor and Pallone, distinguished subcommittee mem-
bers, thank you for holding this hearing on antimicrobial resistance 
and for inviting me to testify on behalf of the Infectious Diseases 
Society of America. 

IDSA represents over 12,000 infectious diseases physicians and 
other health professionals specializing in ID. 

Our members are seeing more and more patients with resistant, 
sometimes impossible-to-treat infections, such as the report earlier 
this week of an ongoing outbreak of Klebsiella bacteria at a Wash-
ington State hospital that has impacted dozens and resulted in four 
deaths. Today I will describe AMR challenges and one health policy 
opportunity to ensure we have the tools to combat AMR, including 
novel antimicrobials, stewardship programs, and an expert work-
force. 

Antimicrobial resistance is pathogens’ ability to resist to—to 
evolve to resist antimicrobial drugs. When resistant—while resist-
ance does occur in nature, antimicrobial misuse speeds up resist-
ance. Antimicrobials are unlike any other therapeutics, in that use 
in one individual can impact efficacy in the rest of the population. 
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In 2019 an estimated 1.27 million deaths worldwide were directly 
caused by AMR, and AMR played a part in nearly 5 million deaths. 

Antimicrobials enable modern medicine, because so many of our 
medical advances—cancer chemotherapy, organ transplantation, 
hip and knee replacement, C-sections, wound and burn treat-
ments—all carry a risk of infection. 

The opioid epidemic is also fueling the spread of resistant infec-
tions. CDC estimates that individuals who inject drugs are 16 
times more likely to develop a MRSA infection. 

AMR is even impacting healthy individuals in the community. 
For example, an ongoing outbreak of drug-resistant eye infections 
due to contaminated eyedrops has caused blindness and even death 
in several patients. 

AMR disproportionately impacts historically marginalized popu-
lations, exacerbating health inequities. 

National healthcare costs linked to infections of just 6 of the big-
gest AMR threats are estimated to be more than $4.6 billion annu-
ally, with $1.9 billion of those costs estimated to be borne by Medi-
care. 

AMR was further exacerbated by COVID–19. In 2020 U.S. hos-
pitals experienced a 15 percent increase in AMR infections and 
deaths. Emergencies like outbreaks, pandemics, and even hurri-
canes and bioterror attacks all create ripe opportunities for the 
spread of secondary drug-resistant infections. 

The current antimicrobial pipeline is insufficient. Antimicrobials 
must be used judiciously to limit the development of resistance, 
which thus limits the ability to earn a return on investment for 
antimicrobial R&D. This broken market has resulted in large com-
panies leaving the market, has forced small companies who have 
developed new antimicrobials into bankruptcy, and has prevented 
promising drugs from getting to patients. 

In addition, we must ensure the optimal use of antimicrobials. In 
2020 about 80 percent of patients hospitalized with COVID re-
ceived antibiotics, despite that COVID is caused by a virus. Even 
before the pandemic, about half of all hospitalized patients were 
prescribed antibiotics, with up to 50 percent of those prescriptions 
being estimated as inappropriate or unnecessary. 

Antimicrobial stewardship programs aim to ensure that patients 
receive the right drug for the right bug. They improve patient out-
comes, while also reducing inappropriate antibiotic use and low-
ering healthcare costs. While many hospitals can meet CMS stew-
ardship requirements on paper, they often lack the resources and 
staff necessary to extend the benefits of stewardship to all patients. 

The infectious diseases workforce that is needed to care for pa-
tients with resistant infections is in crisis. Nearly 80 percent of 
U.S. counties lack an ID physician. Only 56 percent of ID physician 
training programs filled in 2023. Financial barriers pose huge chal-
lenges to ID recruitment. ID physicians are among the lowest-paid 
medical specialists, and high levels of medical student debt often 
drive physicians to higher-paying specialties. 

Congress must take steps to ensure the availability of an expert 
ID workforce to combat AMR by addressing medical student debt, 
improving ID physician reimbursement, and providing sufficient re-
sources for training and early development. 
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Congress can also revitalize antimicrobial innovation by paying 
for the value of antimicrobial drugs instead of volume under a sub-
scription model approach, like the bipartisan PASTEUR Act, which 
would also support antimicrobial stewardship programs. 

Nontraditional therapies such as phages may also have a very 
useful role in treating resistant infections, and additional research 
should be pursued to inform optimal clinical use of phage therapy. 

IDSA is deeply grateful for this committee’s history of leadership 
on AMR, and we look forward to working with you to address per-
sistent needs. Thank you. 

[The prepared statement of Ms. Jezek follows:] 
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Mr. GRIFFITH. I thank you very much. We are going to take a 
brief timeout to change mikes for you, so that maybe yours will 
work next time. Apparently, we had an infected cable. 

[Laughter.] 
Ms. JEZEK. It is OK. ID people are used to dealing with the unex-

pected. 
[Pause.] 
Mr. GRIFFITH. All right, stand by, guys. Make sure that Dr. 

Mathers’ mike works. Oh, yes, sounds good. 
[Pause.] 
Mr. GRIFFITH. All right, let’s go ahead and finish our opening 

statements. If you all need more time to work on that, then we can 
do that after. 

All right, thank you. 
Dr. Mathers, you are now recognized for your 5-minute opening 

statement. 

STATEMENT OF AMY J. MATHERS, M.D. 

Dr. MATHERS. Chairman Griffith, Ranking Member Castor, and 
distinguished members of the subcommittee, thank you for holding 
a hearing on AMR and inviting me to testify. I am the clinical di-
rector of antimicrobial stewardship and associate director of clinical 
microbiology at the University of Virginia. 

I am here today representing the American Society of Microbi-
ology, ASM. With 30,000 members, it is one of the largest life 
science societies. Addressing antimicrobial resistance through 
science, clinical practice, global health programs, and policy is a top 
priority for ASM as well as myself. 

As an infectious disease physician who sees hospitalized patients 
with serious infections, I am motivated by the harm AMR has had 
on many of the patients I care for. This hearing is very timely, as 
I am seeing firsthand several types of AMR bacteria and fungi that 
are emerging and reemerging in the wake of the public health 
emergency. In my clinical practice, through antimicrobial steward-
ship, I work with other physicians, pharmacists, and hospital lead-
ership to minimize the selection pressure from antimicrobial over-
use. 

I am also a scientist. My expertise is in detecting and tracking 
AMR, and my research works to understand where AMR pathogens 
originate and how they spread in even the most sterile places like 
hospitals. My colleagues and I do this through collaborating on the 
following areas: developing novel interventions for the hospital en-
vironment to prevent transmission; developing genomic tech-
nologies to better detect and understand AMR emergence; utilizing 
diagnostic tools to treat infections and curtail antimicrobial over-
use. 

Given AMR is one of the most daunting public health challenges 
facing the U.S. and the world, I believe there are four elements 
that are crucial to addressing AMR. 

First, investments in basic and translational research is 
foundational to addressing AMR, as there are large knowledge gaps 
in our understanding of the emergence and transmission. Unlike 
SARS–CoV–2 sequencing, where variants emerge from a single spe-
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cies, AMR genes can move between bacteria and species strains, 
which adds a great deal of complexity. 

AMR develops across a variety of pathogens, as already pointed 
out, and resistance may be exchanged between pathogenic and non-
pathogenic bacteria. Resistant fungal infections have also emerged 
more recently and pose a serious threat. Perhaps the most promi-
nent example of this is the rapid spread of Candida auris in 
healthcare facilities, which is now considered an urgent threat, ac-
cording to CDC. 

Second, improved antimicrobial resistance monitoring and report-
ing, especially with a focus on pathogens in hospitalized patients, 
both in the U.S. and globally, will be critical in addressing some 
of these gaps. Recent congressional funding of the Public Health 
Academic Partnership to adopt novel genomic technologies and im-
proved data use through the CDC Pathogen Genomics Centers of 
Excellence Network will be hugely helpful if this funding is sus-
tained. 

As an academic partner in the network for Virginia, many of our 
projects focus on developing cutting-edge genomic tools for moni-
toring emerging AMR pathogens in hospitals, as well as exploring 
wastewater potential as a surveillance tool for AMR. 

Third, improved diagnostics is critical in both preventing the con-
tinued use of antimicrobials—overuse of antimicrobials as well as 
maximizing the treatment of patients with AMR infections. For ex-
ample, I recently had two unique patients come to UVA, both with 
severe bacterial infections requiring ICU care. Both were initially 
prescribed powerful antimicrobials while we had to guess at the 
type of infections that each one of them had while waiting for test 
results. One patient was exposed to broad-spectrum antibiotics for 
almost three days before testing showed a more targeted antibiotic 
would have worked. The other patient had a bacteria which was 
highly resistant and did not get effective antimicrobials for almost 
two days. We need investment in research and rapid diagnostics 
and approaches to more quickly reduce antimicrobial overuse and 
target AMR pathogens when needed to treat infections. 

Last, another ongoing issue with diagnostics is personnel short-
ages in clinical microbiology laboratories. We need to recognize and 
incentivize people to pursue medical microbiology as a career. Ade-
quate personnel will allow for the increased adoption of current im-
proved laboratory practices, including the use of current suscepti-
bility breakpoints to optimize prescribing and detect AMR, testing 
of newly developed antimicrobials, as well as the adoption of newer 
technologies which can streamline prescribing. We need more peo-
ple postpandemic in the clinical micro lab. 

In closing, ASM, I want to thank—in closing, ASM and I want 
to thank you for inviting me to testify at this really important 
hearing on a topic that affects every one of us. ASM and its mem-
bers look forward to working with you and your colleagues to ad-
vance policies that will enable us to address the daunting challenge 
of AMR head on for the benefit of all humankind. Thank you very 
much. 

[The prepared statement of Dr. Mathers follows:] 
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Mr. GRIFFITH. Thank you. Let me apologize on behalf of the com-
mittee that, you know, we had our team down there working in 
front of you while you were giving your statement, and at one point 
they actually popped up in front of you. The fact that you kept your 
composure is remarkable, so we appreciate your patience. 

That being said, I do appreciate all of your testimony, and thank 
you for being here today and for that testimony. We will now move 
into the question-and-answer section of our hearing, and I will 
begin the questioning by recognizing myself for 5 minutes. 

Now, you all are the experts. You are probably wondering why 
we finally paid attention to this. And it is not just me, but there 
were others who were interested in this. But I got hooked a few 
years ago when I read ‘‘The Perfect Predator.’’ 

For those at home that may not understand this, this is a great 
romance story with a medical mystery wrapped all around it. It is 
good stuff. 

[Laughter.] 
Mr. GRIFFITH. Ms. Jezek, in—for those who don’t have time to 

read the book or figure it out on their own, could you please share 
with the committee and with those at home what phage therapy 
is and how it could be an effective tool to combat AMR, or be an 
alternative to antibiotics in those cases where needed? 

Ms. JEZEK. Absolutely. So we think phage therapy actually has 
a great deal of progress—or a great deal of promise, but there is 
not enough known about it. 

So most of the information that we have now about phage comes 
from reports collected through compassionate-use cases. And in 
many of those cases, phage was actually used in addition to and 
in concert with antibiotics for infections that were not responding 
to antibiotics on its own, suggesting that phage therapy has sort 
of an additive effect. 

But what clinicians really want are more robust studies to help 
them understand all the different kinds of indications where we 
could use phage to help us better understand how phage resistance 
can develop, because that happens, as well, and to help us under-
stand the optimal dosing and duration of phage therapy, so that we 
can really make sure patients get the greatest benefit. It is really 
an area where more research could yield tremendous benefits. 

Mr. GRIFFITH. Well, and in the book that I just referenced, Thom-
as Patterson’s life was saved. His wife was a virologist who had all 
kinds of medical folks, and they did use a cocktail of antibiotics. In 
the end, what did it was they found—I think it was a Maryland 
sewage treatment plant—they found a virus that attacked the shell 
of the bacteria that was causing all of his health problems—and he 
was in a coma—and they found a bacteria that cracked the shell, 
but they still needed the antibiotic to kill the bacteria off. So you 
are exactly right. 

So that being said, let me ask you this, because this is one of the 
problems that we have, and I am glad the FDA granted them com-
passionate use in that case. But we are so used to having the clin-
ical trials, but so many of these AMRs are one-offs or very rare. 
Some of them aren’t. We have heard about the case in Washington. 
But clinical trials aren’t going to work, are they, for a lot of these 
fixes? 
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Ms. JEZEK. Well, I think we can get more creative with our ap-
proaches to clinical trials. 

Mr. GRIFFITH. All right. 
Ms. JEZEK. I think for phage, in addition to clinical trials, simply 

having one central database, where anyone who is using phage in 
a compassionate-use setting or any other setting can report that 
data, and making sure that we are reporting not only the cases 
where phage worked, but also the cases—— 

Mr. GRIFFITH. Where it didn’t work. 
Ms. JEZEK [continuing]. Where phage didn’t work, because some-

times we learn as much from our failures as we do from our suc-
cesses. 

There—I believe there actually is a clinical trial for phage ther-
apy that is starting to get up and running. So we are hopeful that 
we will have more information soon. 

On the antibiotic side, yes, clinical trials are difficult, there are 
a lot of enrollment challenges, but they are absolutely possible. And 
in fact, the 21st Century Cures legislation included some provisions 
to streamline and improve clinical trial processes. It is really the 
economic challenges that several of us talked about that are the 
biggest barrier right now for antimicrobial R&D. 

Mr. GRIFFITH. And this committee as a whole is very proud of the 
work we did on 21st Century Cures. 

Professor Outterson, you have been wanting to jump in on these 
issues. Jump on in. 

Mr. OUTTERSON. I also wanted to be polite to Amanda Jezek. 
CARB–X supports three phage companies. I think it is the most 

concentrated support anywhere in the world for phage. 
I would say that they are moving into clinical trials, and it will 

be interesting how they interact with the FDA and the agencies to 
make sure that they are well supported in that endeavor. 

I would say I know Tom and Stephanie, the authors of this book, 
well. I would encourage you to—maybe to have a hearing in which 
you just hear from patients, because the stories that they tell—and 
people like them—are remarkable. 

Mr. GRIFFITH. We are certainly working to maybe have that hap-
pen, but this is step one. And obviously, there is more than just 
phage. That is what I am interested in, because of the book, but 
there’s a whole lot of things that each of you all have touched on. 

Dr. Mathers, did you want to jump in on this? And I apolo-
gize—— 

Dr. MATHERS. Sure. 
Mr. GRIFFITH [continuing]. I am not probably going to have time 

to get to you, but somebody will. 
Dr. MATHERS. Very, very quickly, I just—I think with your ques-

tion about clinical trials, they are really important. But I think the 
days of, you know, penicillin, finding another penicillin or finding 
another fluoroquinolone, or, you know, a kind of magic bullet, if 
you will, that antibiotics were coming from the 1950s through—into 
the early 1980s, and coming to market, those days may not exist. 
And so we may have to cobble together in a different way than our 
historic clinical trials to treat antibiotic resistance and to actually 
get drugs to market. 
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Mr. GRIFFITH. And it is important, and I will just make this note 
before I yield back. It is important that we get these things to mar-
ket quickly, particularly when we don’t have anything else that 
might work. 

I note that George Orwell died of tuberculosis with probably 
about 6 to 8 months before antibiotics were available for him to 
use. 

But anyway, I yield back and now recognize Ms. Castor for her 
5 minutes for questioning. 

Ms. CASTOR. Well, thank you, Mr. Chairman, and thank you for 
providing me a copy of the book. I am going to dig into it really 
soon, and thanks to our witnesses. 

I want to focus on two important factors identified by our—the 
experts here today as being essential parts of the approach to AMR 
diagnostics and surveillance. Arming doctors with better diagnostic 
tools can allow them to provide more targeted care to their pa-
tients. 

Dr. Mathers, in your testimony you say that diagnostics have, 
quote, ‘‘a central role in preventing, detecting, and combating AMR 
and in practicing antimicrobial stewardship.’’ What improvements 
in diagnostic tests are most needed, and how would those advance-
ments help doctors provide better care to patients with infections? 

Dr. MATHERS. Thank you so much for the question. I—you know, 
diagnostics are so critical to preserving antimicrobials. And as 
more antibiotic resistance emerges, we are going to need 
diagnostics to make sure that we target. With these sort of niche 
antibiotics, you don’t know what somebody is infected with. Cur-
rent state, when somebody comes in with a serious bacterial infec-
tion, you do not know what they are infected with. We do not have 
immediate antibiotics. Things that would tell us whether or not 
somebody has a bacterial versus a viral infection would be very 
helpful for doctors in prescribing. 

And then once, you know, you take the blood, let’s say they have 
got blood—or a bacteria in their blood, we take their blood. Right 
now sometimes it takes 3 to 4 days before we know which bacteria, 
and what that bacteria is susceptible to so that we can really tar-
get antibiotics. In that timeframe sometimes we have to use mul-
tiple antibiotics that the patient really doesn’t need, when we could 
be using more targeted antibiotics. So the collateral damage of re-
sistance selection and overuse is occurring during that time. 

So if we had—if we could move the clock back and have more 
rapid diagnostics, that would be helpful. 

Ms. CASTOR. So what is your recommendation to Congress to 
move ahead on that? 

Dr. MATHERS. So I think there’s a couple of different things. I 
think investments—and CARB–X, I know does—also looks at 
diagnostics, but investing in diagnostic technologies, and research 
and development in how we could move the clock backwards for 
diagnostics. Some of this will probably be molecular and genomic, 
and some of it may be taking advantage of the fact that the bugs 
grow so well and cheaply, because we want them to be affordable 
and not break the bank, as well. 

Ms. CASTOR. Great. And, you know, one of the lessons we learned 
from the fight against COVID–19 was the importance of data gath-
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ering and surveillance, high-quality data, to understand and re-
spond to a public health threat. 

Dr. Denigan-Macauley, GAO found in its 2020 report that CDC 
faces challenges in conducting disease surveillance for antibiotic re-
sistance. And they made—you made recommendations to improve 
the collection of public health data from various stakeholders. You 
noted, though, that CDC has made some progress on addressing 
these recommendations, but you are—they remain open. How can 
improving the quality of reporting critical information to the CDC 
improve the U.S. response to AMR? 

Dr. DENIGAN-MACAULEY. Yes, we reported that the data is nei-
ther comprehensive or complete, and this is particularly the case 
if you have data that is voluntary. So a lot of the data that is com-
ing in is required only for certain organizations—for example, the 
VA or DoD—because of the tie, obviously, with the Federal Govern-
ment. So if you have something that is optional and you have hos-
pitals that already are taxed and short on resources, being able to 
get that data, even if they could do it, to the Federal Government 
is very challenging. 

And there is some promise out there. It is our understanding 
that there is some legislation that is going to come into effect in 
2024 with some strings for hospitals to improve their data collec-
tion, which will definitely help with our surveillance activities. 

Ms. CASTOR. Because I understand across the data-reporting en-
terprise from local communities, States, hospitals, it is just so out-
dated. And we—the Congress provided significant funds to help 
modernize reporting. Not having to do it by fax machine would— 
that is so costly. 

So what is your recommendation for us to continue focusing on 
this, and providing public health interest the ability to report in a 
modern fashion, efficient fashion? 

Dr. DENIGAN-MACAULEY. Well, as I mentioned in my oral state-
ment, I mean, there are a lot of parallels with what we see with 
antibiotic resistance as we saw with COVID. And so not losing the 
gains that we have—we already lost some of the developments that 
we had with antimicrobial resistance with the pandemic, seeing the 
number of resistant infections going up any time you have more 
people in a hospital, and the strains have an opportunity to be able 
to spread and infections rise—so making sure that we don’t lose 
the gains that we already have. 

Many of our recommendations also went to HHS. They have to 
get a better understanding on how much information is enough to 
know what the magnitude of the problem is and to be able to track 
the progress. And for example, if COVID were to come back, it 
would be disheartening if we weren’t able to know when are we 
done, when are we out of this problem. And so we have rec-
ommendations to HHS, and we urge Congress to not lose the gains 
that we made during COVID. 

Ms. CASTOR. Thank you. 
Mr. GRIFFITH. The gentlelady yields back. I now recognize the 

chairwoman of the full committee, Mrs. McMorris Rodgers, for 5 
minutes of questioning. 

Mrs. RODGERS. Thank you, Mr. Chairman. According to the Con-
gressional Research Service, there are over 10 task force commit-
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tees and programs across the U.S. Government, including 5 sepa-
rate interagency programs that are specific to or include anti-
microbial resistance and—oh, OK, so that is that. And then eight 
different offices and agencies within Health and Human Services: 
AHRQ, ASPE, ASPR, CDC, CMS, FDA, NIH, and the Office of 
Global Affairs. So each one of these have individual, ongoing work 
on AMR, and this is in addition to the numerous multilateral ef-
forts the U.S. is a part of, and internationally. 

So I wanted to start with Ms. Denigan-Macauley. Has GAO ex-
amined to the extent there is coordination and collaboration among 
all these efforts, or at least the sharing of lessons learned? 

Dr. DENIGAN-MACAULEY. We have. And we are happy to report 
that, because there is a presidential task force and there is a co-
ordinating body, there is the task force among the Federal Govern-
ment—and within HHS they are currently leading that—there is a 
task force right now that has a rotational leadership capacity be-
tween USDA, DoD, and HHS, and HHS has the lead. Within that 
they have ASPE, that is helping to coordinate. 

So from GAO’s standpoint, we always look at leadership. Leader-
ship is absolutely paramount, and those coordination—under-
standing roles and responsibilities is key, as well. So we have 
looked at that. We did make a recommendation about how to better 
coordinate. In one particular aspect we were talking about diag-
nostic tools and resistant infections and making sure that there is 
not a lot of finger-pointing of who is going to take the lead to en-
sure that we have the studies that are needed to show that using 
diagnostic tests have outcomes—have positive health outcomes so 
that we have judicious use of antibiotics. 

Mrs. RODGERS. Thank you. And you referenced this, because I 
was focusing on Health and Human Services and the programs 
there, and then there’s seven different USDA offices that have 
AMR programs, and other departments such as DoD, State Depart-
ment, EPA, USAID, VA, and Department of the Interior each have 
their AMR efforts. Would you speak to how well the Federal Gov-
ernment is doing with a problem like this, when it is assigned to 
so many departments and agencies? 

Who is responsible for the strategy—which I think you were talk-
ing to a little bit—who can be held accountable, and how can any 
progress, lessons learned, or successes be shared appropriately? 

Dr. DENIGAN-MACAULEY. Yes. So as I mentioned before, we do 
have a task force. We do have leadership, which is extremely im-
portant. 

This is a very complex issue, and we are pleased to see also that 
we are taking a One Health approach. This is not just a human 
problem. This is a problem of agriculture. We give drugs to our 
food animals in a preventative measure. We also give drugs to our 
pets. It happens in the environment, and resistance occurs natu-
rally. So that coordination across the Government is absolutely 
key, and the fact that we have task forces that are able to do that 
coordination across the Government is very good. 

You had mentioned lessons learned. One of the recommendations 
that we did make was you not only need to report on their 
progress—which, I want to say, they do report yearly on the 
progress to the President that they are making—but you need to, 
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I think as Dr. Mathers had said, you need to also talk about your 
failures. What can’t you do? 

That is where we are having the problems. That is why we don’t 
make the progress that we need. We need to own up to that and 
to say, ‘‘Here is what we need.’’ And we do see in the budgets this 
year at least there is mention of antimicrobial resistance and some 
need for direction there. 

Mrs. RODGERS. OK. Well, as a followup to that, you—in your tes-
timony you discuss how HHS and CDC haven’t taken significant 
steps to address information on uncertainties around estimates of 
resistant infections and creating timely, comprehensive reports on 
antibiotic resistance. Would you tell us any—you want to elaborate 
any more on the efforts to achieve those recommendations and the 
consequences of not achieving them? 

Dr. DENIGAN-MACAULEY. Yes. So the agencies did agree with the 
recommendations. They are working on them. They understand the 
importance of this. As I mentioned, it is a complex issue. It is not 
only one that impacts the United States, but we are global, right? 
We travel. The COVID showed us that, the COVID–19 pandemic. 

More is needed, though. As I mentioned, the CMS rule is prom-
ising. Having hospitals require reporting is quite important, but we 
also don’t have a good understanding of what is happening in our 
community. And we had mentioned the fact that we had prob-
lems—COVID complicated the number of resistant infections. But 
if you recall, a lot of people weren’t even going to the doctor. 

Mrs. RODGERS. OK. 
Dr. DENIGAN-MACAULEY. We don’t know that—— 
Mrs. RODGERS. I am out—I appreciate that. There is more. 
I just want to highlight that there’s always fiscal concerns, and 

programs always request more funding. The 2020 report outlines 
certain funding provided. BARDA has awarded 959 million in 
grants, agreements, contracts to developers of antibiotic drugs since 
2010. CARB–X funded 47 programs, costing up to 133 million. I re-
cently sent a letter to NIH regarding the $1 billion they have spent 
on public relations and communications—$1 billion. Perhaps NIH 
could do a better job of allotting funding that is already—should be 
put towards fighting this AMR program—or problem. 

Yes, I yield back. 
Mrs. LESKO [presiding]. Thank you. And now I recognize the 

ranking member of the full committee, Mr. Pallone. 
Mr. PALLONE. Thank you. Democrats on this committee have 

long prioritized a holistic approach to public health preparedness 
and response. And over the past 2 years in particular, we have 
taken steps to foster a resilient public health workforce, protect dis-
proportionately impacted communities, and empower researchers to 
understand how infectious diseases begin and spread. And public 
health preparedness requires that Congress and the American peo-
ple encourage rather than stifle beneficial research, and build trust 
in our public health institutions rather than tearing them down. 

So let me start with Dr. Mathers. As we emerge from the 
COVID–19 public health emergency, what are some of the lessons 
that we can take away from the pandemic to better tackle chal-
lenges like antimicrobial resistance? 
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Dr. MATHERS. Thank you so much for the question. I think 
there’s a couple of things that I take away from it. 

First off, we are seeing emerging antibiotic resistance 
postpandemic. The CDC has incomplete data, as already was high-
lighted. But from the data that we do have, there is emerging re-
sistance in some of the most significant pathogens, especially those 
affecting hospitalized patients, which to me says what we were 
doing and how we were able to dedicate the same resources that 
then had to be somewhat diverted to manage the public health 
emergency in hospitals and clinical micro labs and in infectious dis-
ease writ large, it was working to prevent the emergence of anti-
biotic resistance. 

There were several areas where we were making progress and 
seeing decreased. And now that we sort of took the eye off the ball, 
we are seeing in our hospitals—like, in my hospital I am seeing an-
tibiotic resistance I haven’t seen in years, and in a way that it is 
affecting patients—now sort of postpandemic, but maybe postpublic 
health emergency. 

And so what we were doing was probably working. I think that— 
yes, I guess the main answer to my question. 

I think that, you know, the other things that we need is we need 
to—you know, it has kind of come across here—we need to both 
preserve the antibiotics we have with efforts in antimicrobial stew-
ardship and diagnostics that we talked about, but also to come up 
with new antibiotics so I have agents to give patients. I have—I 
mean, it was within the last month that I just had a patient that 
expired from an untreatable antibiotic infection. 

I mean, this is happening in hospitals right now. And I need new 
antibiotics, or maybe, like I am alluding to, it may not be that we 
have another super antibiotic or magic bullet because the bacteria 
have really developed armor for the antibiotics we have. And so we 
probably need multipronged approaches between all the different 
technologies to treat antibiotic resistance. 

And lastly, I will say that surveillance would be hugely helpful. 
Patients transferred from other hospitals, I don’t know what their 
resistance looks like at that hospital because we don’t have a cen-
tral repository to really communicate about antibiotic resistance 
emergence, even at a State level, let alone Federal Government 
level. I mean, it is all voluntary right now. So there’s just huge 
gaps in where are the problems. And as a researcher trying to un-
derstand where should we put our efforts, I don’t really know or 
have resolution on what the biggest issues are. 

Mr. PALLONE. Let me just ask you one more question, because 
we are out—almost out of time. But one of my concerns coming out 
of the pandemic is that the public has lost trust in some of our pub-
lic health institutions and in doctors, generally. So do you have— 
can you talk about the importance of patients’ trust in their doctors 
and medical institutions when dealing with these—you know, this 
issue? 

Dr. MATHERS. Yes, I am not an expert in this, but I can tell you 
personally I feel it. I feel mistrust from patients, and it feels like 
somebody else is at the bedside. I don’t know if it is social media 
or who is—but it—there is just a lot of misinformation that has 
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been out there that has impacted trust that is making it harder to 
take good care of patients, and rightfully so. 

You know, I think there were a lot of—you know, we had a novel 
virus that a lot of people didn’t know what to do with, including 
myself or—and so we had to change course many times, and I 
think that caused mistrust because maybe we overpromised and 
underdelivered in some areas, as a medical community, not as a so-
ciety. So I think it is a big issue. 

And I think antimicrobial resistance is such a complicated issue, 
it doesn’t fit in a sound byte. And so it is going to be really hard 
to communicate why this is so important and how it is affecting in-
dividuals—maybe until it is too late. 

Mr. PALLONE. Yes, I mean, I worry because, as we said earlier, 
you know, you have these challenges as to, you know, basically tell-
ing people when they should take things, when they should not. 
And if they don’t trust the doctors or the health institutions, they 
are not going to listen. So thank you so much, really. 

Dr. MATHERS. Thank you. 
Mr. PALLONE. Thank you, Madam Chair. 
Mrs. LESKO. Thank you. And now I recognize Representative 

Guthrie for his 5 minutes of questioning. 
Mr. GUTHRIE. Thanks, Madam Chair. I appreciate the recogni-

tion. 
And Ms. Denigan-Macauley, we are currently 21⁄2 years into our 

national plan for combating antibiotic resistance bacteria. Could 
you give us an update on this plan, and focus on—you know, the 
first national plan released in 2015 indicated there were 6 mile-
stones in progress, and 5 not achieved. And would you address 
where we are in the plan and how we are going to ensure we effec-
tively address the milestones that weren’t achieved? 

Dr. DENIGAN-MACAULEY. Yes. The new plan came out after we 
last reported. So we have not done a deep analysis on that plan. 
However, it is our understanding that they are behind in doing 
their progress reports. And so we will be reviewing those as part 
of our recommendation followup when they do come out. 

Mr. GUTHRIE. We want to make sure we meet the new mile-
stones, or—that weren’t achieved. So just—would you commit to 
working with us, the committee—— 

Dr. DENIGAN-MACAULEY. Absolutely. 
Mr. GUTHRIE [continuing]. To ensure that we get to those—thank 

you very much. 
And Mr. Outterson, how does CARB–X decide which products to 

invest in, and why? 
And since 2016, how many of these products that have been 

funded have reached the market, and what are some of the specific 
products on the market? 

Mr. OUTTERSON. Thank you, Mr. Guthrie, for the question. 
CARB–X makes its decisions based on using an external sci-

entific review committee. We always pick based on what we think 
is the best science. We then evaluate across our portfolio using a 
portfolio risk and value tool to try to—because we want to take 
many shots, we are quite early, we do translational work that is 
just barely out of the university into a small start-up company. 
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And our deliverable is to result in products that are—have com-
pleted their first in-human clinical trials. 

At that point, the follow-on funders are groups like BARDA as 
well as the AMR Action Fund and other private investors. To date 
we have had 12 products, therapeutic products, that have gone into 
clinical—human clinical trials, first in-human trials. And of those, 
the—none of the therapeutics are anywhere near FDA approval. 
That is probably another 5 to 8 years away, just—it takes time. 
But two of our diagnostic products that we have supported are ac-
tually on the market. They have CE marks in Europe that are not 
yet approved here in the United States. 

Mr. GUTHRIE. Yes, you mentioned BARDA. So CARB–X has also 
been supported by NIH—infectious diseases at NIH, as well as 
BARDA. Can you outline specifically how this money has been used 
and what successes there are to show for it? 

And I know you had always—and areas that—anything. I was a 
quality engineer, you always look at needs for improvement and 
room for improvement. And what are those, and what are your 
plans for improvement? 

Mr. OUTTERSON. Certainly. The money that we receive from 
BARDA right now is 40 million USD per year. We have leveraged 
that by attracting other governments and other charitable founda-
tions to support CARB–X. Our total spend is—BARDA is a little bit 
less than half of our total expenditures. The NIH provides pre-
clinical services to CARB–X-supported companies but doesn’t fund 
us directly. But they collaborate with us in the governance, to-
gether with BARDA. 

The program—you know, the goal here is to radically enhance 
the pipeline, the quality of the pipeline. And as we have heard from 
many witnesses, the clinical pipeline today, the things that we 
have seen recently, are not very innovative, and not new classes, 
as the witnesses have said. 

In the therapeutics and CARB–X, almost everything that we 
have supported is an entirely novel class—would be the first in my 
lifetime, really, to make it—or an entirely new mechanism of ac-
tion, or something that is so new that there is not even an estab-
lished FDA path. We call these nontraditionals, things like phage. 
Many of the products that we support are two out of those three, 
and more than a dozen or three out of those three. 

And so we are taking high-risk, high-reward shots. And our goal 
is to deliver, again, you know, through first in-human testing so 
that others like BARDA behind us, downstream from us, can take 
those forward. 

Mr. GUTHRIE. Thanks. And also, getting back to BARDA, in the 
Consolidated Appropriations Act of 2023 there was $950 million 
provided to BARDA, and 820 million for the Project BioShield Re-
serve Fund. And how does CARB–X interact or benefit from the— 
particularly, the BioShield Reserve Fund? You had—you mentioned 
BARDA already, but the BioShield Reserve Fund. 

Mr. OUTTERSON. Yes, I don’t think the—CARB–X doesn’t receive 
any money from the Project BioShield Reserve Fund. We receive 
$40 million per year. And so all of that other money goes to other 
antimicrobial programs at BARDA, including their phase two, 
phase three, broad-spectrum antimicrobial program. 
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The BioShield program, they have funded two antibiotics compa-
nies with that program, and that has been publicized, but that is 
completely separate from CARB–X, and much further downstream, 
these are companies that are either on the market or almost on the 
market, typically. 

Mr. GUTHRIE. OK, thank—perfect timing. My time is expired, 
and I will yield back. Thank you. 

Mr. GRIFFITH [presiding]. I thank the gentleman for yielding 
back. I now recognize the gentleman from New York, Mr. Tonko, 
for his 5 minutes of questioning. 

Mr. TONKO. Thank you, Mr. Chair, and thank you and the rank-
ing member for bringing attention to what is a very important 
topic. 

I would be remiss if I didn’t mention that this was a topic close 
to the heart of my good friend, the late Congresswoman Louise 
Slaughter. As the only microbiologist in Congress, Louise raised 
the alarm on antibiotic resistance. And in her honor, I hope that 
as a Congress we can continue to work on this issue and build on 
her legacy. 

Each of you here today has talked about how the situation is 
only getting more dire, and that is why federally funded research 
is so important as we move forward. I recently heard from a family 
in my district who knows how urgent the situation is. They have 
a 6-year-old named Kellen, who was diagnosed with cystic fibrosis 
when he was a newborn, just 9 days old. 

Kellen is a funny, athletic, and vibrant kindergartner. Kellen 
plays baseball, hockey, and football. He adores his older brother 
and is the heart and, as they say, funny bone of their family. 
Kellen’s family feels fortunate for the breakthroughs in the CF 
medical world. Kellen has, unfortunately, had two bouts with 
Pseudomonas, along with other respiratory and lung infections that 
required Kellen to take antibiotics to fight off the infections. 

Antimicrobial resistance is a fear for Kellen’s family, along with 
others who live with CF, because they know that this is a likely 
issue they may face somewhere down the road if he becomes resist-
ant to the few antibiotics that can indeed fight these infections. 

Recognizing the magnitude of the threat, President Biden’s budg-
et for fiscal year ’24 includes increased funding for CDC’s anti-
microbial resistance and public health data modernization efforts, 
increased funding for Project BioShield, and steady funding for 
NIH’s National Institute of Allergy and Infectious Diseases, which 
funds research into diagnostics and novel treatments for anti-
microbial resistant infections. 

So, Mr. Outterson, what do we need to do to more efficiently 
translate this research into new treatments for those who need it 
most, like my constituent Kellen? 

Mr. OUTTERSON. Thank you for the question, and thank you also 
for remembering Louise Slaughter. 

The CF community is remarkable. I have spent a lot of time talk-
ing to these individuals, and it is shocking that the new drugs 
are—they are not dying from cystic fibrosis anymore. They are 
dying from resistant lung infections. And this is a tragedy. And I 
have met and talked with many of these people that are struggling 
with that. 
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What we have to have, then, are entirely new classes, entirely 
new approaches to restock the pipeline. I mean, penicillin was a 
wonderful drug. We would love to have a drug that good again. 
And it is just hard to do it without taking radically difficult sci-
entific approaches. 

For the companies, given how little money is to be made, they 
have typically stayed within known classes and focused on things 
that are small, incremental improvements. And so at CARB–X we 
take the 40 million a year from BARDA and match it with other 
governments, and we invest in things that are completely, radically 
novel so that 5 or 10 years from now we will actually have options 
for patients like this young man. 

Mr. TONKO. Thank you, sir. 
And Dr. Mathers, what benefits have Federal investments, in-

cluding partnerships between the Federal Government and aca-
demic institutions like the University of Virginia, brought about in 
addressing antimicrobial resistance? 

Dr. MATHERS. Thank you for the question. Just in my own expe-
rience, CDC has funded us to understand transmission of highly re-
sistant bacteria within the hospital environment and funded re-
search and successfully developed interventions through that fund-
ing to prevent the spread of antimicrobial resistant organisms from 
the hospital environment to patients. And so that has been one suc-
cessful funding effort. 

I would say also there has been some really important develop-
ments in the way that we do susceptibility testing, and partnership 
between the—you know, the way that we test bacteria for 
susceptibilities through standard development organizations like 
CLSI and FDA, with the 21st Century Cures Act. That was quite 
helpful in making sure that we are updating and adopting current 
breakpoints based on available new science so that those can be 
used readily in micro labs across the country. And so that has been 
incredibly important partnership and recognition and funding that 
has come. 

I would say most recently, with the Pathogen Genomics Centers 
of Excellence, like I have already alluded to, the complexity around 
antibiotic resistance tracking and genomics and even the way that 
the bacteria exchanged the resistance genes is really complicated. 
And so that effort is getting going, and that partnership, I think, 
will bear fruit. 

Mr. TONKO. Well, I certainly hope there is hope on the horizon 
in terms of battling antibiotic resistance and provide that kind of 
inspiration for Kellen and his family and many of those individuals 
that are waiting on that kind of progress. 

So thank you, one and all, for your exchange here. It is impor-
tant to get updated. So thank you so much. 

And I yield back, Mr. Chair. 
Mr. GRIFFITH. I thank the gentleman. I now recognize the 

gentlelady from Florida, Mrs. Cammack, for her 5 minutes of ques-
tioning. 

Mrs. CAMMACK. Thank you, Mr. Chairman, and thank you to our 
witnesses for appearing before us today. We will just jump right 
into it. 

And I hope I pronounce this right. Ms. ‘‘Jezz-ick’’? 
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Ms. JEZEK. Yes. 
Mrs. CAMMACK. Ah, yes. All right. 
[Laughter.] 
Mrs. CAMMACK. It is a good win on a Friday. 
As you know, in my home State of Florida, hurricane readiness, 

preparedness, response, these are significant issues that we all 
face. In your testimony you noted how resistant infections can im-
pact our response and response time to national disasters like hur-
ricanes. Can you tell us a little bit more about the connection be-
tween antimicrobial resistance and natural disasters, how we can 
be better prepared on the front end? 

Ms. JEZEK. Absolutely. Thank you for the question. So with hur-
ricanes, there are a couple of different things that can happen that 
can trigger an increase in infections. When we see widespread loss 
of activity, we see increased food spoilage and more foodborne in-
fections. When we see decreases in access to safe water, and when 
we see interactions with floodwater, we start to see more infections 
from waterborne pathogens. When people need to leave their homes 
and have to go to emergency shelters, those shelters can be very 
crowded. That is a very easy area for infections to spread. 

Many of those infections can be resistant. Even when those infec-
tions are not resistant, if individuals are given antibiotics, that can 
help fuel future resistance. 

As we think about other types of natural disasters, wildfires, se-
rious burns can very easily become infected with pathogens that 
are very difficult to treat. 

So as we think about preparedness for natural disasters, we need 
tools in the toolbox to deal with these infections, so we need those 
novel antimicrobial therapies and we need experts who know how 
to use them, who can figure out quickly—because hours matter in 
infectious disease—— 

Mrs. CAMMACK. Yes. 
Ms. JEZEK [continuing]. Who can really figure out quickly what 

does this patient have, and what is going to be the most effective 
treatment. 

Mrs. CAMMACK. Thank you. And just to build on that, so taking 
it from a natural disaster to maybe a national security threat, a 
natural—a national or even global incident, you talk about all the 
different ways in which antimicrobial resistance could lead to a na-
tional security crisis. 

And I know certainly we are alarmed of some of the things that 
we are hearing today, but when you think of it on a massive scale 
and how it could potentially lead to the proliferation of an anti-
microbial resistance, can you share with the committee how it is 
a threat, this issue that we are discussing today is a threat to na-
tional security, and what we need to do to be better prepared on 
a national and global scale? 

Ms. JEZEK. Absolutely. Well, as terrifying as it is to think about, 
pathogens can easily be weaponized, and the pathogens can be en-
gineered to become more resistant and weaponized. And if they— 
if some bad actor were to weaponize an antibiotic-resistant patho-
gen and spread it across the United States, we are not prepared. 
We don’t have the therapeutics that we need. We don’t have the 
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diagnostics that we need. We don’t have as many infectious dis-
eases experts as we need. 

Even getting away from bioterror specifically, any mass casualty 
event where you have a lot of people in a hospital, that can be— 
any kind of terrorist attack, it can be another pandemic—if our 
hospitals get overwhelmed, we start to see these infections really 
flourish, and we need more tools in the toolbox. 

Mrs. CAMMACK. Thank you for that. This is getting scarier as we 
go through this, so—— 

Ms. JEZEK. I am sorry. 
[Laughter.] 
Mrs. CAMMACK. My apologies to everyone on a Friday, but it is 

important. And you know, you hit on this, so I am going to shift 
to Ms.—I am going to—I hope I get it right—‘‘Den-eh-gen-Ma-call- 
ee’’? OK. 

So your report discusses four areas for addressing this issue, 
AMR: surveillance, testing, treatment, and stewardship. Of these, 
which is the most important, and what should this committee be 
prioritizing? 

Dr. DENIGAN-MACAULEY. Yes, unfortunately, I can’t tell you 
which is the most important because they all go hand in hand. As 
we had mentioned, this is a One Health approach. It is very com-
plex. 

So, for example, if you create a new antibiotic, if you don’t have 
judicious use of that antibiotic, you are just going to end up with 
resistance again. So really, they all go hand in hand. You have to 
understand the magnitude, you have to be able to track the spread 
for all the different things that we have talked about today. 

Mrs. CAMMACK. Thank you. And the GAO, based your work— 
based on your work, what has the Federal Government done to 
combat AMR, and how successful have those efforts been? 

And I fear that I know the answer to this question, but for the 
record. 

Dr. DENIGAN-MACAULEY. Well, I do want to give credit. There 
has been a lot of work. And as we have talked about before, there 
have been tasks force. Having leadership and sustained attention 
is absolutely critical. It is something the GAO feels very strongly 
in, and having hearings like we are having today and continuing 
this attention. Our report came out in 2020—unfortunately, in the 
midst of the pandemic. And so being able to continue and bring 
this to light—this is a pandemic. It is a public health threat. 

And so they do have many efforts underway. But as I had men-
tioned in my opening statement, there are more things that need 
to be done. We need better diagnostic tools. We need those tools to 
be able—we need doctors to use those tools. Even if we have them, 
you know, when the—when someone walks in with a screaming 
baby and they are, like, ‘‘I have an ear infection,’’ and the doctor 
only has a few minutes with them, are they going to take the time 
to decide whether or not, you know, they are giving the right anti-
biotic to treat the right bug, as has been mentioned before. 

So it is quite complicated, and there’s a lot of things, but more 
is definitely needed, and GAO continues to track this as we go for-
ward. 

Mrs. CAMMACK. Thank you. My time has expired. 
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With that, Mr. Chairman, I yield back. 
Mr. GRIFFITH. The gentlelady yields back. I now recognize the 

gentlelady from Illinois, Ms. Schakowsky, for her 5 minutes of 
questioning. 

Ms. SCHAKOWSKY. Thank you so much, Mr. Chairman. I want to 
thank our witnesses so much. This is so very, very important. This 
has been somewhat of a difficult morning with votes, et cetera, but 
I am so happy that you are here with your expert testimony. 

So I have really, throughout my life and career, really focused on 
older Americans. So it really was no surprise to me when the CDC 
pointed out that Medicare patients were most likely to actually die 
from drug-resistant infections than—in American hospitals than 
any other—than any other group. So I wanted to ask Dr. Mathers 
or any of you who would like to comment on this, are there any 
precautions, protocols that should be in place in hospitals right now 
that would be particularly more protective of older patients that 
are in hospitals? 

Dr. MATHERS. Thank you so much for the question. And the geri-
atric population is of particular interest to me, and I think they are 
particularly vulnerable to antimicrobial-resistant infections. 

So for me, it is critically important in antimicrobial steward-
ship—so just sort of day to day—they are one of the groups I worry 
about the most in the hospital, especially because of an infection 
called C. diff, which is related to antimicrobial overuse and is one 
of the recognized threats by the AR reports from CDC. And so un-
necessary antibiotic exposure can disrupt the gut flora and then 
allow persons to become vulnerable to this bacterial infection that 
can cause death, in fact, but often causes a severe diarrhea. Elderly 
patients are more vulnerable to that infection. And so I am—I 
mean, just my day-to-day work is trying to make sure that we are 
not overusing antibiotics in geriatric populations. 

Also, again, back to the importance of diagnostics: If we had bet-
ter diagnostics, is it really a urinary tract infection or is it some 
other infection that may be mimicking other symptoms in the geri-
atric population? More research—and research has been coming 
out. 

And again, I think it gets back to Amanda Jezek’s—you know, 
we need experts to be able to diagnose, work with new diagnostics 
to make sure that we are diagnosing and using antibiotics properly 
in our geriatric populations so that we don’t overuse antibiotics and 
put them—and select for more resistant infections, as well as put 
them at risk for infections that they wouldn’t otherwise have fol-
lowing antibiotics. 

So I really appreciate the question, and—— 
Ms. SCHAKOWSKY. Did you want to answer, someone else? I 

mean, anyone. This is a real—— 
Ms. JEZEK. Thank you. I would just expand. The protocols that 

are needed, infection prevention programs, antimicrobial steward-
ship programs, they are in place. In fact, they are typically re-
quired, but they aren’t staffed appropriately. 

Even before the pandemic, we saw studies showing enormous 
gaps between recommended staffing levels for stewardship pro-
grams of infectious diseases physicians and pharmacists and the 
staffing levels that we actually had. And that is even at big, major 
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academic medical centers. It is worse when you get into more rural 
hospitals. And they can’t hire people. We consistently hear open po-
sitions, positions staying open for months, months at a time for ID 
physicians, for infection preventionists, for clinical lab personnel. 
We need to incentivize people to go into these careers. 

Ms. SCHAKOWSKY. Thank you. 
Yes, go ahead. 
Mr. OUTTERSON. If I may. 
Ms. SCHAKOWSKY. Sure. 
Mr. OUTTERSON. There was a milestone yesterday in that the 

first microbiome therapy for recurrent C. diff was approved by the 
FDA, and it kind of got lost in the news. It is a remarkable first- 
in-class approach. And that company has been working on that for 
more than a decade. CARB–X actually supports a more advanced 
version of their product, which is—we have been working with 
them for 5 years now—and it is a—you know, it takes time to get 
these things done, and—finally got across the line, first FDA ap-
proval ever. It is great. 

Second thing is data. Many people who die in hospital with a re-
sistant infection, the death certificate does not say AMR. It says 
something else. And until we collect the data to know how many 
people are dying, we won’t respond appropriately. 

Ms. SCHAKOWSKY. OK. In the few seconds, I just want to say 
that, overall, aren’t we using too many antibiotics, and ultimately, 
especially for seniors, because through their lifetime—that this is 
a problem? Is this a yes? 

Dr. MATHERS. Unfortunately, yes. 
Ms. JEZEK. Yes. 
Ms. SCHAKOWSKY. OK. 
Dr. DENIGAN-MACAULEY. I will add, though, that we need better 

data on use. 
Ms. JEZEK. Yes. 
Ms. SCHAKOWSKY. OK. Thank you so much. 
I yield back. 
Mr. GRIFFITH. The gentlelady yields back. I now recognize the 

gentleman from Texas, Dr. Burgess, for his 5 minutes of ques-
tioning. 

Mr. BURGESS. Thank you, Mr. Chairman, and just following up 
on that last question, let me just ask: Is anyone on the panel an 
M.D. and treats patients? 

OK. So you know when you are treating a patient, you are treat-
ing that patient, you are not treating a population. And the expec-
tation of that patient and their family is you are going to get them 
better, and you are going to use every tool at your disposal to get 
them better. 

Dr. MATHERS. Absolutely. 
Mr. BURGESS. And the argument that, well, you know, we are 

holding this back so it might benefit someone else later on, that 
really doesn’t fly in the clinics, does it? 

Dr. MATHERS. I appreciate the question, and I agree. My day-to- 
day job is antibiotic stewardship, so talking to physicians about 
these difficult discussions, and then also talking to patients about 
these difficult discussions, and you have to be a really good doctor 
to know when you can, you know, hold back antibiotics. 
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Diagnostics would help, if we could tell viral from bacterial infec-
tions sooner. 

Mr. BURGESS. Sure. 
Dr. MATHERS. As well as working with patients to talk through, 

‘‘I don’t think an antibiotic is going to be helpful. I recognize you 
are very sick,’’ and then also talking through and educating doc-
tors. That is part of my bread and butter. 

You know, pancreatitis, maybe we don’t need—even though it 
looks like an infection, it is actually an inflammatory response that 
doesn’t require antibiotics often. And so working with my ICU doc-
tors or my surgeons, I go on surgical rounds trying to help and edu-
cate other doctors. But there’s not enough people trained like me, 
or maybe even that want to have these discussions. 

So I think it is a really good point, though. And I always want 
doctors to treat the patient in front of them. 

Mr. BURGESS. Sure. 
Dr. MATHERS. And I support that, and then I need to support 

them. 
Mr. BURGESS. We have had hearings on this subject multiple 

times over the years. They are always important, and I always 
learn a lot when we do these. But I also have to remember the fa-
ther of our country died from what began as a pharyngitis and 
turned into a peritonsillar abscess. They didn’t have antibiotics 
back then, but it would have been a lifesaving intervention had it 
been available. 

Dr. MATHERS. Yes, there is nothing more exciting when you save 
somebody’s life with antibiotics in my ilk, as a physician. 

Mr. BURGESS. Yes. 
Dr. MATHERS. And so I want to preserve those so that the next 

generation of physicians and patients can benefit from that. 
Mr. BURGESS. Well, I do thank each of you for being here, and 

I thank you for your insightful testimony that you have provided. 
Professor Outterson, if I could just ask you, I represent a part 

of Texas that is kind of outside the area where you normally think 
of San Joaquin Valley fever, but you are finding it outside of its 
normal distribution. So are there things that are going on now in 
your world that are working on fungal infections broadly, because 
there—that is emerging as a new threat, and then in particular the 
San Joaquin Valley fever problem? 

Mr. OUTTERSON. So I actually grew up in Texas, spent 18 years 
there in Clear Lake and, no, had never heard of valley fever at that 
time in Texas. But valley fever and other fungal infections are ris-
ing in importance and focus. People understand now, and it is—for 
example, fungal infections are on the CDC threat list, and people 
are taking it seriously. 

For CARB–X specifically, if that was your question—— 
Mr. BURGESS. Yes. 
Mr. OUTTERSON. Our authorities from BARDA limits us at the 

moment to bacteria. And so that is a decision that is made by 
BARDA. 

Mr. BURGESS. OK. Well, are there lessons learned from other 
countries that could help us in these decisions? 
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Mr. OUTTERSON. I think the key lesson is that, if you want a new 
drug to treat an infection today, you needed to have started 10 
years ago. And so we need serious research efforts today. 

I was talking to a—Rob Purdy who is a, you know, a patient ad-
vocate on valley fever, he suffered from it personally himself, was 
talking this week. It is a much more serious condition than I think 
the average people in the public understand. We need to respond 
to it with the same level of seriousness. 

Mr. BURGESS. Well, in fairness to this committee, we were talk-
ing about this 10 years ago. Unfortunately, we haven’t done the fol-
low-on that is necessary, and maybe this hearing and this year will 
be different. 

Dr. Mathers, you mentioned diagnostic tests, and everyone is 
now more familiar with diagnostic tests, one of the positive sides 
to coming through the COVID pandemic. But how can we encour-
age the greater use of diagnostic tests before prescribing an anti-
biotic? 

Dr. MATHERS. Yes, I think that good diagnostic tests need to be 
available, and I think making sure that we have got the workforce 
to run good diagnostic tests—we do not. We have shortages and 
gaps. And I am just at University of Virginia. We have had open-
ings in our clinical micro lab for—since 2020. And so we need peo-
ple going into a career in medical microbiology—— 

Mr. BURGESS. Yes. 
Dr. MATHERS [continuing]. So that we can give the result, we can 

run the tests, and give timely results so that it can help patients. 
In addition, I think, you know, research and development in di-

agnostic tests is also needed. Thank you. 
Mr. BURGESS. Thank you, Mr. Chairman. You have been very in-

dulgent. I will yield back. 
Mr. GRIFFITH. I thank the gentleman for yielding back. I will say 

one of the concerns about having this hearing was that folks were 
afraid that everybody would want to blame the doctors, and the 
doctors are just trying to cure patients’ problems. 

That being said, I now recognize another doctor on the com-
mittee, Dr. Ruiz, for his 5 minutes of questioning. 

[Laughter.] 
Mr. RUIZ. Thank you, and thank you for that statement. 
Antimicrobial resistance is a problem here at home and around 

the world. Resistant pathogens do not care about geographical bor-
ders, so we must make sure that we address this issue not just in 
the United States but globally. 

The World Health Organization reported in 2014 that, quote, ‘‘a 
postantibiotic era in which common infections and minor injuries 
can kill is a very real possibility for the 21st century,’’ and declared 
antimicrobial resistance one of the top 10 global public health 
threats facing humanity. 

So, Mr. Outterson, how does global collaboration improve our 
ability to tackle this problem? 

Mr. OUTTERSON. Thank you for that question. You know, more 
than half of the funding from CARB–X comes from outside the U.S. 
Government. It is the U.S. Government, together with the govern-
ments of the United Kingdom and Germany—so three G7 mem-
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bers—with charitable foundation support from Wellcome Trust and 
the Gates Foundation. This is a global problem. 

We always make our decisions at CARB–X looking not just at 
any one country but everywhere, because the best way to know 
what might threaten a U.S. hospital today or in 5 or 10 years is 
to visit a hospital in India or Pakistan or some other place. And 
you will see the sort of things that we will be seeing in a short pe-
riod of time, or we could see today from somebody coming home on 
an airplane. 

You know, what Tom Patterson almost died from he contracted 
in Egypt—— 

Mr. RUIZ. Yes. 
Mr. OUTTERSON [continuing]. And then was flown back in emer-

gency, you know, settings. So it has to be a global response—— 
Mr. RUIZ. Thank you. 
Mr. OUTTERSON [continuing]. You have to work together with 

other countries. 
Mr. RUIZ. Thank you. 
Dr. Denigan-Macauley, has the GAO identified any areas where 

the U.S. Government could better engage with international part-
ners to address the increased spread of AMR? 

Dr. DENIGAN-MACAULEY. We have. And we do believe strongly— 
and part of our methodology was to go over and to speak to how 
that better engagement could occur. We met with the WHO and 
with members over in the United Kingdom, as well. So we do be-
lieve that global engagement is very important, and we continue to 
track that. 

And honestly, they turn to us as leaders. So if the U.S. doesn’t 
take action, then other countries do get worried. And that was a 
common message that we heard. 

Mr. RUIZ. This is very interesting. I was just thinking, I know 
we have infectious disease doctors on the panel, and my—one of my 
medical school professors and mentor was Dr. Paul Farmer. And so 
I am thinking of the central plateau of Haiti, and how very few 
people have access to even the most basic antibiotics, period. And 
so here we are, trying to increase the access to lifesaving basic 
antibiotics for common infections, and at the same time we are try-
ing to limit its use, its improper use in these areas, which pose a 
big challenge, especially in the most underserved, resource-poor 
settings. 

As in many other areas in healthcare space, there are workforce 
challenges at play. So, Ms. Jezek, your testimony says that there 
is a shortage of infectious disease physicians. And are there certain 
regions of our Nation or specialties that are most in need of infec-
tious disease doctors or consultations? 

Ms. JEZEK. Thank you for that question. So we know that nearly 
80 percent of counties in the United States do not have a single in-
fectious diseases physician, and the shortages are worse in more 
rural areas. 

I think what is even more disconcerting is looking at the future. 
We are not training enough infectious diseases physicians. So the 
most recent match where residents get placed into their specialty 
fellowship programs, only 56 percent of ID training programs filled 
their positions. 
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Mr. RUIZ. Wow. 
Ms. JEZEK. And that is not true across other medical specialties. 

Most specialties are filling all or nearly all of their programs, and 
this really has to do with a lot of the financial challenges. Infec-
tious diseases doctors actually earn less money—— 

Mr. RUIZ. Yes. 
Ms. JEZEK [continuing]. Than general internal medicine physi-

cians despite getting that additional training—— 
Mr. RUIZ. Yes. 
Ms. JEZEK [continuing]. Because of the way that we reimburse 

for physician care. 
Mr. RUIZ. Yes. Dr. Mathers, how do investments in building a 

skilled healthcare workforce contribute to better prevention, diag-
nosis, and treatment for AMR? 

Dr. MATHERS. I think that the question is very timely. I think 
we need not just infectious disease physicians, but we need infec-
tion prevention personnel, epidemiologists, and we also need clin-
ical microbiologists, and—— 

Mr. RUIZ. You know, I think, you know, we have two problems 
with the physician shortage crisis that I have been working on. 
And I exist and live in communities where I did research before I 
ran for Congress, where we had one-time—full-time equivalent 
physician, 1 per over 9,000 residents. So we have an absolute phy-
sician shortage crisis. 

But we also have a—on top of that, a crisis of its distribution of 
our physicians. And we don’t have a strategic plan or an idea or 
objectives to help create the incentives for where we need the doc-
tors and where they are needed the most to be able to really in-
crease access for the—our—the American people who need it the 
most. 

So it is something that I would like to work with the committee 
on establishing, so that we can take a bird’s-eye strategic plan to 
help address critical areas in the provider workforce that would 
make the biggest difference to create a healthy population and 
keep our health safe. 

Thank you, yield back. 
Mr. GRIFFITH. I thank the gentleman for yielding back. I now 

recognize the gentleman from Alabama, Mr. Palmer, for his 5 min-
utes of questioning. 

Mr. PALMER. I thank the chairman. 
Director Denigan-Macaulay, what can we do to improve commu-

nication between healthcare facilities and to prevent the overuse or 
overprescription or misuse of antibiotics? 

Dr. DENIGAN-MACAULEY. So the Federal Government has taken 
a variety of steps to try and what we call stewardship and judicious 
use of the antibiotics. But there are barriers. There is only—the 
data is not sufficient that is coming in. We have to be able to say— 
we have to be able to understand the question earlier about the 
use. 

We have to be able to understand how much is being used, where 
the infections are occurring so that we can tailor the communica-
tion to those areas specifically. Agriculture doesn’t want the finger 
pointed at them. Human Health doesn’t want the finger pointed at 
them. So getting better data will help us to say with certainty 



112 

where judicious use is needed, and to communicate and to make 
better communication. 

Mr. PALMER. Well, how rigorous is the reporting when you 
have—whether it is a rural hospital or a major metropolitan hos-
pital or veterinarian, when they discovered the antibiotics are not 
working as they should, that the—because of resistance? Do we 
have a rigorous reporting requirement that would allow you to ac-
cumulate the data that you need? 

Dr. DENIGAN-MACAULEY. So we do not. As of right now, really, 
the rigorous reporting requirements are for the VA and DoD hos-
pitals, for example. We—there is new legislation out there that 
hopefully we are going to get better reporting coming from the hos-
pitals because of the CMS angle, the Medicare-Medicaid angle that 
we can get there. We don’t have rigorous reporting coming in from 
the general community. 

And there can be silent infections, and we just don’t have that 
reporting at the doctor level, either. So there is much work to be 
done. 

Mr. PALMER. Mr. Chairman, that is an area where I think we 
need to engage more vigorously on our side to try to get to a point 
where we are getting this data. 

One of the things, Ms.—I believe it was you, Ms. Jezek, on the 
third or fourth time you tried to give your testimony, you men-
tioned the—one of you mentioned the fact that these drug develop-
ment companies are not able to recover their investment, their 
stranded cost. What suggestions do you have for that? 

Was that you? I believe it was you. 
Ms. JEZEK. I think both Mr. Outterson and I both did, but I can 

start. 
So we pay for antibiotics based on the volume that is used, and 

we want to try to keep that volume as limited as possible, particu-
larly for the really new, novel antibiotics for these multidrug-resist-
ant infections, so that preserves their effectiveness. So we need a 
different way to pay for antibiotics. We need a way that will allow 
us to pay for the value that they provide to society rather than just 
paying per use. 

And I know it is not a legislative hearing, but I would be remiss 
if I didn’t say the bipartisan PASTEUR Act that Representatives 
Ferguson and Peters just reintroduced yesterday would set up ex-
actly that kind of subscription model that would allow the Federal 
Government to enter into contracts with antimicrobial developers 
to really pay for the value that these antimicrobial drugs provide, 
delinked from how much or how little of the drugs are actually 
used. 

Mr. PALMER. OK, I am going to—go ahead, if you would like to 
add to that. 

Mr. OUTTERSON. I completely agree and would say that other G7 
governments are taking the same approach. The UK has had their 
subscription model in place now for a couple of years, and they are 
about to revamp it and improve it. Japan announced that they are 
intending to do it on April 1st. They will say more about it at G7. 
Europe this week made their proposal public. And so everyone is 
hoping that the U.S. will also lead on this issue. 
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Mr. PALMER. And one of my concerns, too, is the exposure this 
creates for our armed services. And I see this is a huge healthcare 
issue, but I also see it as potentially a national security issue and 
that we could be exposing our troops to things that we don’t have 
the antibacterials to treat. I could see it with the number of immi-
grants that are coming into our country as well, that we could have 
a major healthcare crisis, but we could also turn it into a serious 
crisis dealing with our military. Have you looked at that, as well? 

Ms. JEZEK. Absolutely. And combat wounds and combat burns 
are two of the easiest things that can become infected. There was 
a new study that came out a couple of weeks ago looking at infec-
tions in individuals in the current conflict in Ukraine and found 
some of these infections were enormously resistant to even some of 
our very new, novel antibiotics. And it is very frightening because, 
once we see these in a small population, they can spread very 
quickly. 

Mr. PALMER. Mr. Chairman, we have made remarkable progress 
in treating our wounded on the battlefield, particularly in that 
golden hour. And it would just—it is shocking to think that we 
could have someone survive a battlefield wound and then die from 
an infection. 

So I thank you for holding this hearing. I think it is extremely 
important. I look forward to what we are going to do going forward, 
and I yield back. 

Mr. GRIFFITH. It is interesting that you mention that, because 
my understanding is that penicillin was considered a state secret 
when it first came out because of its advantages on the battlefield. 

Having said that, I now recognize—and thank you for yielding 
back—I now recognize the gentlelady from Arizona, the vice chair 
of this subcommittee—thank you for filling in when I went to 
vote—Mrs. Lesko. 

Mrs. LESKO. Thank you, Mr. Chair. 
Ms. Mathers, how long do University of Virginia medical stu-

dents study antimicrobial resistance and how to combat it? 
Dr. MATHERS. So that is a great question. I think that we actu-

ally need improved education in antimicrobial effectiveness and 
management. 

And so we have started at UVA giving stewardship lectures. Be-
tween myself and my partner, Heather Cox, who is a pharmacist, 
we give a joint stewardship lecture once they learn the basics of 
how antibiotics work and how we test them, and then we come 
back and talk through how to not overuse them, how to make sure 
that you understand your role as sort of the keeper of this precious 
resource. 

And so—— 
Mrs. LESKO. So is it about an hour? 
Dr. MATHERS. Yes. 
[Laughter.] 
Dr. MATHERS. So later on it is about an hour. 
Mrs. LESKO. OK, all right. Thank you. 
Ms. Jezek, can you go into more detail about the efforts that your 

society, the Infectious Disease Society of America, is making to in-
crease awareness of AMR and to educate physicians on AMR? 
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Ms. JEZEK. Absolutely. So we have developed a couple of different 
curricula at different levels, beginning with medical students and 
then on for physicians that are a little more advanced in their 
training, to learn about appropriate antibiotic use. 

For physicians that are becoming infectious diseases physicians, 
we have curricula to teach them about how to run an effective anti-
microbial stewardship program, which is really, again, focused on 
making sure patients get the optimal treatment. We certainly don’t 
want to, you know, deny antimicrobial drugs to people who need 
them, but we want to make sure they get the right drug. 

We also—our members do an enormous amount of communica-
tions through media briefings, through social media, through every 
communication channel that we can find. And they do this both 
through the Society and on their own, as individuals, to educate 
the public, to educate their communities about AMR. And we have 
actually found that oftentimes those individual physicians are some 
of the most effective messengers, because there has been an erosion 
of trust in some of the more maybe government-associated mes-
sengers on this. And so having those ID physicians in the commu-
nities as those messengers is so important. 

Mrs. LESKO. Yes, that is important. 
Mr. Outterson, I want to give you the opportunity to highlight 

the major accomplishments that CARB–X has done since its incep-
tion. 

Mr. OUTTERSON. I think the key way to measure success at 
CARB–X is whether highly innovative products make it into 
human clinical testing. And I am happy to say that it was not pre-
arranged, but our annual report came out yesterday, and we show 
exactly that sort of progress with the, you know, more than a dozen 
in the—outside of the diagnostics coming directly into human clin-
ical testing. And then, for the diagnostics, a couple of them actually 
are now on the market in Europe. 

Mrs. LESKO. I—that is my last question, so I yield back. 
Mr. GRIFFITH. I thank the gentlelady for yielding back. I now rec-

ognize the gentleman from North Dakota, Mr. Armstrong. 
Mr. ARMSTRONG. Thank you, Mr. Chairman. 
According to the American Veterinary Medical Association, of the 

118,000 veterinarians in the United States, only about 5.3 percent, 
or around 6,000, are in the food animal space. There is a shortage 
of large-animal veterinarians throughout North Dakota, especially 
in rural areas where producers often need veterinarians to drive 
hours to inspect cattle and livestock. 

I understand that antimicrobial resistance is a global health and 
development threat that requires a multilateral approach to ensure 
we promote their appropriate use. And while the responsible usage 
of antibiotics is crucial, I am also concerned about the effects of the 
recently issued FDA rule on ranchers and farmers who do not over-
medicate their animals. Ranchers are already under extreme eco-
nomic pressure, and we have to balance the effect of anti-
microbial—I have a really hard time saying that word—— 

[Laughter.] 
Mr. ARMSTRONG [continuing]. Policies with unintended con-

sequences on the food supply. Medication of livestock by producers 
is expensive and takes up significant amount of producers’ time. 
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However, groups on both sides of this issue recognize that over-
medication is something that can and should be prevented. 

Ms. Jezek, how do we ensure that the FDA’s regulatory action 
in this space balances concerns with antimicrobial resistance with 
potential—potentially unintended consequences on the food supply? 

Ms. JEZEK. Thank you for the question. I will say the animal 
health space is not my area of expertise, but I think that, as we 
have seen in human health, having good surveillance and data col-
lection to understand where and how antimicrobials are being used 
and to understand how resistance patterns are tracking is critical 
to inform those efforts. And I think making sure we have that com-
plementary data collection and surveillance on the animal and ag-
ricultural side is critical. 

And I think Dr. Mathers may have more. 
Dr. MATHERS. I would just—you know, at clinical—as the CLSI 

are coming up with standards and testing and susceptibility—actu-
ally, as I understand it, working with veterinarians there—the 
ability to diagnose and understand what animals have resistant or-
ganisms by susceptibility testing is also a really important area to 
focus on, I think, and having more veterinarians in the space. 

So the vets that I work—at—in that space, trying to come up 
with standards because cows metabolize penicillin different than 
humans do, and that is different than chickens do. So we need re-
search in each one of those so that we make sure that, when we 
are giving an antibiotic effectively to an animal, it is one that is 
going to work. 

Mr. OUTTERSON. Mr. Armstrong, I think you can’t just tell a 
rancher or a farmer no and not give them a good option. That is 
going to bankrupt them. So I think we also need to be researching 
vaccines in other ways so that there is—animals don’t get sick. 

In Norway, the farmed salmon 20 years ago required 1 pound of 
antibiotic for every pound of salmon produced until they came up 
with a vaccine, and now Norwegian salmon has almost no anti-
biotics use. So I would strongly support giving farmers excellent 
tools so that they don’t—aren’t forced with this choice that you are 
describing. 

Mr. ARMSTRONG. We—I am—it is interesting we brought Norway 
into this conversation. My father-in-law was a microbiologist and 
an oncologist in Oslo, Norway. 

But—and I think, like, you know, there’s opportunities for edu-
cational campaigns, responsible stewardship, and all of those dif-
ferent issues. And I appreciate the research. And we do need more 
large-animal vets. We need them in places like North Dakota. We 
need them all over the country. 

I just get concerned we recognize we need all of those things, but 
far too often in this space what ends up happening is we pass a 
regulation and then try and figure it out later. And, I mean, be-
tween drought and travel and the lack of availability of real veteri-
nary services in all of these places is—I appreciate the answers, I 
just—we have to do them both at once. We can’t pass a regulation 
and then come back to this 3 years later, 5 years later and say, 
‘‘Well, we don’t have the resources to actually do this,’’ because the 
rancher in western North Dakota is going to have to follow the reg-
ulation, regardless if the actual resources exist. 
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Dr. DENIGAN-MACAULEY. Yes, I just wanted to mention the GAO 
does have a body of work looking at the veterinarian workforce. We 
agree that there is a crisis there. And we had asked OPM to step 
in and to help because one of the things we found, too, is that you 
are pulling the veterinarians from a very limited pool to, you know, 
to more lucrative jobs, for example, in the private sector, and they 
don’t want to work in the food animal sector. 

And we also have a body of work looking at the animal side and 
surveillance that is needed on the farm and the diagnostic tools. 

Mr. ARMSTRONG. I know two large-animal veterinarians in North 
Dakota that retired a decade ago. They are busier today than they 
were when they retired. 

And with that, I yield back. 
Mr. GRIFFITH. Maybe these folks can work with the veterinarians 

in my district. I have the only district with two schools of veteri-
nary medicine, although one is licensed to Harrogate. Virginia Tech 
always tells me that. They are not licensed in Virginia. 

[Laughter.] 
Mr. GRIFFITH. And I say, yes, but I have been there, and it is 

in my district. 
That being said, I now recognize Mr. Carter of Georgia for 5 min-

utes of questioning. 
Mr. CARTER. Thank you, Mr. Chairman, and thank you for allow-

ing me to waive on to this subcommittee, and thank you all for 
being here. This is extremely important. 

Professionally, I am a pharmacist, and I have witnessed over the 
years the excessive use of antibiotics that has led to a lot of this, 
and it has been a concern for many years. 

I am always in awe of the advanced—advancements that we 
have made in research and development. You know, I started prac-
ticing pharmacy when I—in 1980, when I was 10 years old, by the 
way. 

[Laughter.] 
Mr. CARTER. But anyway, I have seen nothing short of miracles, 

and I mean that sincerely, nothing short of miracles as a result of 
research and development. And so I am a big fan of the pharma-
ceutical manufacturers from that aspect of it. But I am very, very 
concerned about the antimicrobial resistance and about the overuse 
of antibiotics. 

I get it. I know the pressure that physicians are under when you 
got a mother who has just been struggling with a child’s ear infec-
tion and is just demanding that they—and no one was as demand-
ing as my wife whenever she took our sons in. And so I get it, and 
I understand that. But this is something—so I am glad we are— 
and I am glad that this subcommittee is looking at that, and that 
our full committee is looking at it, because it needs to be ad-
dressed. 

We had an example just 6 months ago where we had some con-
taminated eyedrops that were causing highly resistant eye infec-
tions, and this is—this was a never-before-seen strain of bacteria 
that left patients blind and in need of a corneal transplant. You 
know, that is the kind of thing we need to avoid in this country. 
That is why the time is now to invest in the pipeline. 
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And I get it. I—look, I know we live in a capitalist society, and 
I know that—and pharmaceutical manufacturers are going to in-
vest in the drugs that are going to give them and their investors— 
their stockholders, if you will—the biggest returns. I understand 
that, and I have a healthy respect for that. But that is where we 
in Congress need to be assisting and need to be making sure that 
we have got a pipeline out there of these antibiotics and, in par-
ticular, because they are not as profitable as maybe the cancer 
drugs are, or some of the other drugs. And that is why I was a co-
sponsor of the bipartisan PASTEUR Act legislation last Congress, 
and why I am again this year, in this session. 

Mr. Outterson, I wanted to ask you. In your testimony you said 
that pull incentives like subscriptions are now needed. Can you 
dumb that down for me, and tell me what pull incentives and sub-
scriptions are? 

Mr. OUTTERSON. Thank you for making the effort to be at this 
committee today and waiving on. 

Certainly, you know, the language sometimes is too professorial, 
and I apologize for that. But for antibiotics, we don’t really want 
the drug that sells to a million people or 10 million people, because 
that would represent a public health disaster. The best case is that 
infection control does a great job and everything else works per-
fectly, and we only need these new drugs for a small number of pa-
tients. 

Now, in some disease areas, that—they would then charge $1 
million for that drug for a small number of patients, and that is 
how the company makes money. In antibiotics, we really don’t 
want the million-dollar drug. The PASTEUR Act or subscriptions 
tries to pay for the value to society for this drug, even if the vol-
ume, especially in early years, is quite low. And so the company 
goes away not bankrupt, we don’t have any incentive to overuse it, 
but it is there when we need it for the patients who need it. 

And the last thing I will say is that, for CARB–X, the companies 
we support, the companies that are doing all the innovation in this 
space, the average size—about 20 full-time employees. Big Pharma 
has generally left. It is tiny startup companies that are doing a lot 
of the innovative—— 

Mr. CARTER. Right, and you articulated that well. Thank you for 
that. That is important for people to understand, and thank you for 
that explanation. 

Ms. Jezek, in your testimony you described the overuse of anti-
biotics. Through your research have you uncovered any reason for 
the overuse of antibiotics, besides what I mentioned in my experi-
ences as a pharmacist? 

Ms. JEZEK. I think there are a lot of reasons, and I think often-
times when a patient presents and they are very, very ill, you don’t 
know right away what is infecting them. But because hours can 
matter in treating an infectious disease, you need to treat them 
right away, empirically, while you wait for the test results from 
diagnostics to come back. 

I think we also don’t have enough experts who really understand 
the best ways to use our antibiotics. So a lot of inappropriate anti-
biotic use is giving someone the wrong antibiotic or keeping them 
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on it for the wrong duration. And so making sure that we have 
more people who are trained in how to use antibiotics is critical. 

Mr. CARTER. So giving them a standing prescription so the moth-
er won’t be calling every 15 minutes. 

Ms. JEZEK. I was that mom too. I get it. 
Mr. CARTER. Been there and done that. Listen, I know. 
So thank you all. This is this is extremely, extremely important, 

and I want to compliment you and applaud you for what you are 
doing. I know this firsthand. 

And Mr. Chairman, again, I want to thank you for this hearing, 
and it is vitally important. 

So thank you all, and I yield back. 
Mr. GRIFFITH. The gentleman yields back, and I appreciate it. 
And let me say to the witnesses, we appreciate you being here. 

This has been a great panel. Everybody has been engaged and pas-
sionate. And even with our technical difficulties and the vote series 
taking place, it says a lot when you have Members coming back, 
and the vote has been over for 45 minutes or more on a Friday. 
That tells you that folks are really interested in this issue, and we 
greatly appreciate it. 

Seeing no further Members wishing to ask questions, I would 
thank our witnesses again for being here. 

And pursuant to committee rules, I remind Members they have 
10 business days to submit additional questions for the record, and 
I ask the witnesses that they submit answers 10 days following the 
receipt of the questions from the Members who may have addi-
tional questions for you. 

Again, thank you all so very much for being here. 
That being said, meeting adjourned. 
[Whereupon, at 11:01 a.m., the subcommittee was adjourned.] 

Æ 
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