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KEY POINTS e Investments in post-market incentives for novel antibiotics
represent investments in public health preparedness.
e Until proposals to prevent viral pandemics and bolster public

health preparedness are aligned with related efforts to combat
antibiotic resistant bacteria, the United States will remain at risk.

e Policymakers can support pharmaceutical manufacturing and
supply chains, surveillance systems, post-market evidence
development infrastructure, and diagnostic capabilities in a
manner that reduces post-market costs for the smaller novel
antibiotic developers who conduct the majority of current
antibiotic research and development.
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Novel Antibiotics and the Threat
of Rising Antimicrobial Resistance
& Drug-Resistant Infections

Access to innovative, novel antibiotics is critical to prepare
for health emergencies and protect economic and national
security. Without a reliable pipeline of novel antibiotics,
rising antimicrobial resistance (AMR) could lead to a
world where effective, modern medicine—including
routine surgeries and chemotherapy—frequently
lead to dangerous antibiotic resistant infections.’
And without effective antibiotics, secondary bacterial
infections following viral outbreaks, natural disasters,
or the intentional or accidental release of infectious
agents could wreak havoc on global public health and
economic prosperity.>3#

While difficult-to-treat antibiotic resistant infections are
expected to increase as bacteria become less susceptible
to existing antibiotics, novel antibiotic development has
slowed because of a challenging market and limited
profitability. In many parts of the world, antibiotic resistant
infections are rare, and the number of patients expected
to receive novel antibiotics is limited. And antibiotic
stewardship efforts—which are well-intended and
necessary to limit infectious bacterias' exposure to selective
pressure from antibiotics—further limit the prescription
of novel antibiotics. As a result, novel antibiotics cannot
generate self-sustaining revenue based on sales volumes.
And despite the need to combat antibiotic resistance with
novel life-saving antibiotics, the availability of inexpensive
and typically curative generic antibiotics limits the demand
for novel antibiotics and suppresses the price health care
systems expect to pay for all antibiotics.
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Pull Incentives

Policymakers in the U.S.

and among other countries are contemplating
substantial pull incentives that aim to encourage
large drug developers to reallocate research and
development investments toward novel antibiotics.

In the U.S., the proposed PASTEUR Act would award
qualifying novel antibiotic developers with 5 to
10-year subscription-like contracts worth between
$750 million and $3 billion per antibiotic, depending
on several favored characteristics that reflect the
antibiotic’s clinical and public health value.” In the
United Kingdom, NHS England is already expanding
subscription-like contracts for lifesaving novel
antibiotics.8 And smaller incentives providing limited
additional reimbursement for novel antibiotics are
being implemented in Sweden and Germany.>'™

Despite these initial efforts, experts anticipate
that additional countries will need to design and
implement substantial pull incentives to adequately
encourage additional investments in antibiotic
research and development.

after regulatory approval) aligned toward common goals.""'?
In 2022, the G7 health ministers acknowledged that AMR
is “an urgent public health and

In recent years, policymakers

working to reinvigorate “Our investments in combating AMR can be

socio-economic problem that
has a profound effect on the

investments in novel antibiotic  foundations for preparedness. We know that ~ \yorid” and that it is “essential

research and development
have primarily focused on
establishing push incentives
(support provided prior to

the infrastructure and capacities that we need  to ensure a sustainable market
to address AMR align well with the capacities  for existing as well as new
that we need to address pandemics.* antibiotics”. Furthermore, the

G7 health ministers agreed

regulatory approval). Programs - Jose Fernandez, Acting Director, Pandemics and " P
like BARDA's DRIVe and CARB-X Emerging Threats, Office of Global Affairs, HHS FO explore a. range .0 market
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have provided critical and

particular emphasis on supporting

substantial funding that has

sustained novel antibiotic research and development.>®
But to prepare for an uncertain future where global
prosperity depends on global public health and a
shared capacity to address emerging infectious diseases,
novel antibiotic developers need additional support.

Accordingly, the G7 and G20 are coordinating global

efforts to address rising AMR and encouraging member

countries to implement pull incentives (support provided

relevant pull incentives”." Their proposed approach is
prudent, as globally-coordinated pull incentives to sustain
investment in novel antibiotics are expected to create
an additive impact and increase the likelihood that
developers reinvest in the novel antibiotics market.’>
Finally, because no single incentive or market entry reward
is a complete solution, policymakers can consider a range
of incentives that create cost-savings and bolster public
health preparedness.
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Designing Pull Incentives that Bolster
Public Health Preparedness and Help
Sustain Novel Antibiotic Development

Several proposed pull incentives aim to directly reward
novel antibiotic developers for bringing critical antibiotic
products to market, but because post-market costs
required to manufacture and commercialize novel
antibiotics in the United States and around the world
substantially limit return on investment, additional
incentives to sustain the market for novel antibiotics
are necessary. Experts have estimated that for a novel
antibiotic approved with a single indication and an
excellent safety profile, the first five years following
approval generate manufacturing costs of $150 million,
post-market requirement (PMR) costs of $25 million,
diagnostic development costs of $7 million (to provide
antibiotic susceptibility testing), and surveillance/
pharmacovigilance costs of $5 million.'® These costs are
estimated based on lean company operations, reflecting
the fact that small- and medium-sized companies
conducting novel antibiotic research

and development operate on extremely limited budgets
and with zero or little revenue.

Policymakers can also encourage a sustainable market
for novel antibiotics by designing pull incentives that
create efficiencies and post-market cost-savings. This
brief describes opportunities for policymakers to
establish incentives that can:

e Reduce the risk and cost of supply
disruptions by supporting domestic
antibiotic manufacturing capacity
and advanced manufacturing technologies
that ensure domestic supply chain resilience.

® Reduce costs by providing subsidized access
to surveillance capabilities or clinical trial
networks that help antibiotic developers
meet post-market requirements (PMRs).

e Provide support for diagnostic test
development and antibiotic stewardship
programs that utilize diagnostic tests to
guide novel antibiotic prescribing and mitigate
the emergence of antibiotic resistance.

Pull incentives such as these can advance the entire
bioindustrial base, improve the efficiency of medical
countermeasure development, and bolster public and
private sector capacity to detect and respond to viral
and bacterial threats.
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Estimating Post-
Market Costs

More specific analysis of
post-market costs for novel

antibiotic developers might better guide
policymaking and the design of incentives

that target these post-market costs. Robust

data characterizing the post-market costs that
impact novel antibiotic developers is limited,

and existing estimates are based on generalized
circumstances which may not apply to future
novel antibiotics."” For instance, although a novel
antibiotic might achieve FDA approval with a single
indication, subsequent label expansion or frequent
off-label prescribing might warrant additional post-
market studies, pharmacovigilance activities, and
AST development. A rigorous effort to research
and characterize how different approval scenarios
and prescribing patterns impact post-market costs
would advance policymakers’ understanding

of existing market challenges. With additional
information regarding post-market costs,
policymakers might better tailor new or enhanced
pull incentives for novel antibiotics.

As policymakers consider bolstering public health
preparedness through pull incentives for novel
antibiotics, prioritizing support to cover or reduce certain
post-market costs might have outsized impacts for two
reasons. First, investments in domestic pharmaceutical
manufacturing, surveillance capabilities, evidence
development infrastructure (like clinical trial networks),
and diagnostic development (specifically, antibiotic
susceptibility test (AST) development) may be able
to benefit multiple novel antibiotic developers. And
second, investments in these capabilities can bolster the
broader bioindustrial base, expanding domestic capacity
to surge drug and diagnostic manufacturing, as well
as surveillance and evidence development capabilities
to quickly detect and counter viral and bacterial threats.
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Sustaining Novel Antibiotic
Development Bolsters Public
Health Preparedness

The COVID-19 pandemic focused policymakers'’
attention on the nation’s public health preparedness
and many policymakers are interested preparing the
nation to counter future health threats. In late 2021,
the Biden-Harris Administration initiated a whole-of-
government review of national bio-preparedness policies
and published a detailed set of goals. The goals focus on
improving medical defenses, monitoring and detecting
threats, modernizing public health infrastructure, and
adding defensive and operational capabilities.'® Likewise,
the recently elevated Administration for Strategic
Preparedness and Response (ASPR) is working with the
National Biodefense Science Board (NBSB) to consider
next steps. Recommendations from the NBSB include
steps to improve command and coordination, human
resources for health emergency response, essential
medicine supply chains, and public health and health
care data interoperability and integration.™

Until proposals to bolster public health preparedness
are aligned with related efforts to combat antibiotic
resistant bacteria and drug-resistant infections,

the United States will remain at risk. Fortunately,
efforts to bolster public health preparedness by
investing in medical countermeasures, domestic
manufacturing capacity, surveillance capabilities, and
diagnostics can improve preparedness against both
viral and bacterial threats. As an example, the Biden
administration proposed developing the capability to
respond to an emerging viral threat by developing an
effective vaccine within 100 days of detecting the virus.?*
While developing vaccines for bacterial threats can

be more challenging, a similarly rapid response

to counter bacterial threats might involve early detection
through local antibiotic resistance surveillance, rapid
diagnostic development, and rapid, reliable antibiotic
manufacturing and distribution. The ASPR and BARDA
are at the center of some of these efforts. The BARDA's
2022 - 2026 Strategic Plan recognizes antibiotic resistance
as a top global health threat and calls for the BARDA to
establish the next iteration of its accelerator program
to combat antibiotic resistant bacteria (CARB-X) and to
continue to incentivize novel antibiotic development
through Project BioShield.% But efforts to prepare for
bacterial threats ought to involve a broader range

of pull incentives.

Legislative Proposals

Congress has likewise
reviewed the nation’s public
health preparedness and
introduced several bills designed to prevent and
prepare for future public health threats.

The PREVENT Pandemics Act, parts of which became law

in late 2022, proposed to better coordinate public health
agencies and improve medical countermeasure research,
medical countermeasure supply chains, surveillance of
emerging infectious diseases, diagnostic test development,
the public health workforce, and other preparedness
and response capabilities.?

The MADE in America Act proposed a program to expedite
the validation of domestic advanced manufacturing for
drugs and biologics and a similar proposal became law
in late 2022.2"

The Onshoring Essential Antibiotics Act, parts of which became
law in late 2022, proposed to provide substantial grants for
the manufacture of essential generic antimicrobial drugs
and fund an analysis of foreign supply chain vulnerabilities
most likely to impact access to essential medicines.??3

U.S. National Action Plan

The U.S. National Action Plan to Combat Antibiotic
Resistant Bacteria (NAP) proposes a range of objectives
that policymakers can adopt to help sustain the market for
antibiotics, several of which reflect opportunities outlined

in this issue brief.?6 Policymakers can adopt the following NAP
objectives and align them with broader efforts to prevent
pandemics and bolster public health preparedness:

e Secure U.S.-based manufacturing capacity for antibiotics
e Purchase novel antibiotics through BARDA

e Explore how to increase antibiotic resistance and
antibiotic use reporting to the National Healthcare
Safety Network (NHSN) through CDC and CMS

e Establish and support clinical trial networks for novel
antibiotic development

e Support projects to develop or enhance bacterial
diagnostics for antibiotic resistant infections through
ASPR, CDC, FDA, and NIH

e Consider additional changes the CMS new technology
add-on payment (NTAP) program for novel antibiotics
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BOX 1. Outcome-Based & Lego-Regulatory Pull Incentives
for Novel Antibiotics

Policymakers can consider pull incentives in two categories—outcome-based
incentives and lego-regulatory incentives. Outcome-based incentives provide
direct monetary rewards while lego-regulatory incentives indirectly increase
financial returns. In the context of pull incentives for novel antibiotics, the
proposed PASTEUR Act represents an outcome-based incentive because the
PASTEUR Act would establish subscription-like contracts that provide guaranteed
revenue for novel antibiotic developers.?” While the GAIN Act—which created
the FDA's qualifying infectious disease product (QIDP) designation—is a lego-
regulatory incentive because FDA-approved QIDPs are eligible for five years

of additional marketing exclusivity, which indirectly increases financial returns
for antibiotic developers. Both outcome-based and lego-regulatory pull incentives
can effectively augment antibiotic development and commercialization, and
policymakers interested in bolstering public health preparedness by sustaining
markets for medical countermeasures, including novel antibiotics, can consider
either approach.

No matter the type of pull incentive, pull incentives ought to be appropriately
tailored so they are politically and administratively feasible. And appropriately
tailored pull incentives may be easier to design through legislative approaches
as opposed to administrative or regulatory approaches.? Although administrative
and regulatory agencies have various authorities and expertise, legislators have
substantially more flexibility that enables them to design appropriately tailored
and impactful pull incentives. This is important because policy researchers
and advocates for novel antibiotics have called for pull incentives that encourage
the development and appropriate use of genuinely innovative antibiotics for
which there are unmet medical needs. Because tailoring a pull incentive to reward
innovation can be challenging and existing administrative frameworks may

be too broad or too narrow, legislators may be better equipped to specify
how qualification criteria operate. Moreover, legislators can strike balanced
policy approaches. For example, legislators might seek to limit novel antibiotic
pricing, thereby limiting revenue, while at the same time providing access to
valuable subscription-like contracts that serve federal antibiotic purchasers,
thereby increasing revenue. Ultimately, legislative, administrative, and regulatory
approaches may be suited to designing appropriately tailored outcome-based and
lego-regulatory pull incentives.
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Aligning Public Health Preparedness and Pull Incentives for Novel Antibiotics

Manufacturing Antibiotics to Prepare
for Bacterial and Viral Threats

Policymakers ought to include a focus on antibiotics

in strategies to prevent shortages of critical medicines
brought on by natural disasters, health emergencies,

and geopolitical conflicts. Currently, policymakers

are considering strategies to prevent shortages of
critical medicines and medical supplies by supporting
additional domestic pharmaceutical manufacturing
capacity, advanced manufacturing technologies, and
more resilient supply chains.?>2°303" These proposals are
being explored to improve the domestic bioindustrial
base and to mitigate the risk that natural disasters or
foreign adversaries unexpectedly restrict access to critical
medicines and medical supplies. Although policymakers
are focused primarily on critical medicines to prepare
for viral outbreaks, a sufficient and reliable supply of
antibiotics is likewise necessary to bolster preparedness
against both bacterial and viral threats—owing to potential
outbreaks of antibiotic resistant bacteria and surges

in secondary bacterial infections that occur during viral
outbreaks. While it is difficult to predict whether future
bacterial or viral threats are likely to create demand shocks
for generic antibiotics or novel antibiotics, global antibiotic
supply chains for both generic and novel antibiotics
are fragmented and at risk of collapse.?? Accordingly,
there are opportunities to design policies that support
pharmaceutical manufacturing and supply chain reliability
that both bolster preparedness against bacterial and viral
threats, and serve as pull incentives for novel antibiotics.
Policies that subsidize domestic antibiotic manufacturing
capacity, mitigate supply chain disruptions, fund advanced
manufacturing technologies, and enable advance purchase
agreements represent sensible options and might function
as follows.

First, policies that reduce the cost of manufacturing
antibiotics can improve the odds of commercial
viability for novel antibiotic developers. Manufacturing
represents the most expensive post-market cost novel
antibiotic developers face and revenue from novel
antibiotic sales has generally been insufficient to offset
initial manufacturing costs. Manufacturing a novel
antibiotic during its first five years on the market has
been estimated to cost between $150 million and $400
million and requires developers to commit substantial
time and money to secure supplies of raw materials,
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active pharmaceutical ingredients (APIs), manufacturing
capacity, and fill-finish capacity.’® Unlike multinational
pharmaceutical developers, who may own and control
their own manufacturing capacity, most of today’s novel
antibiotic developers are smaller companies developing
a single product. These smaller antibiotic developers
are unable to leverage economies of scale and invest
in their own manufacturing capacity. Instead, smaller
antibiotic developers depend entirely on contract
manufacturers to sustain supplies of their product, and
in doing so, face additional technical and operational
risks. And because antibiotics are relatively complex
molecules, manufacturing antibiotics often requires
longer lead times as compared to other kinds of small
molecule drugs. For these reasons, policymakers
ought to consider how to reduce domestic antibiotic
manufacturing costs—potentially by subsidizing
domestic antibiotic manufacturing capacity and
requiring quality assurances—as they enact policies to
prevent shortages of critical medicines and increase
the overall availability of domestic pharmaceutical
manufacturing capacity.>

Second, policies that mitigate supply chain disruptions
can help novel antibiotic developers meet demand
for high quality antibiotics, avoid sudden revenue
losses, and surge production during demand shocks to
counter bacterial and viral threats. Sustaining reliable
antibiotic supply chains and manufacturing capacity
is critical because several antibiotic classes, including
tetracyclines and cephalosporins, are critical for routine
health care and preparedness against bacterial and
viral threats. Recent analyses indicate that antibiotic
manufacturing, particularly APl and intermediate
manufacturing, is highly concentrated in Asia,
representing a risk to the domestic supply of antibiotics
during global health threats or geopolitical conflicts.
Sixty-five percent of manufacturing sites producing four
key antibiotic intermediates are located in China, and
among a representative set of antibiotic APIs, around
seventy percent are manufactured in either India or
China (35 percent and 34 percent, respectively).3* By
enacting policies to mitigate supply chain disruptions,
potentially by funding the onshoring, ally-shoring, or
nearshoring of antibiotic supply chains, policymakers
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may be able to reduce costs for certain novel antibiotic
developers (as recommended above) and mitigate the
risk of antibiotic shortages. Doing so can help ensure
that the United States has access to a reliable, high-
quality supply of generic and novel antibiotics for
routine clinical care and to prepare for bacterial and
viral threats.

Policymakers are beginning to recognize the potential
benefit of these approaches and provisions from the
Onshoring Essential Antibiotics Act that fund domestic
antibiotic manufacturing through grants were included
in the Consolidated Appropriations Act, 2023.33 This new
law enables the Department of Health and Human
Services in collaboration with the ASPR and the FDA
to award contracts to increase domestic capacity
to manufacture and stockpile critical antibiotics
(see section 2411). This additional domestic antibiotic
manufacturing capacity might mitigate shortages

of both critical generic antibiotics and future novel
antibiotics. And although generic antibiotics are used in
substantially higher quantities, there may be instances
where the domestic availability of particular APIs and
manufacturing processes might serve as a means

to enhance the supply chain redundancy of novel
antibiotic manufacturing. This is particularly true in
the context of the proposed PASTEUR Act, which would
require eligible novel antibiotic developers to ensure

a reliable drug supply chain—where any interruption
to domestic drug access would not last for more than
60 days—as a condition of the developer's contract.®

Third, investments in advanced manufacturing
technologies can reduce supply chain risks and
potentially lower the cost of domestic antibiotic
manufacturing.®¢%” Advanced manufacturing
technologies are expected to improve the agility and
flexibility of high-quality pharmaceutical manufacturing.
For smaller developers producing limited quantities
of novel antibiotics, subsidized access to advanced
manufacturing technologies might allow them to
more easily establish a reliable domestic supply chain,
reducing the risk of shortages and ensuring their
compliance with reliability requirements related to
incentives like the proposed PASTEUR Act. Ultimately,
multiple drug developers and regulatory agencies
need to invest in leveraging advanced manufacturing
technologies to mitigate manufacturing and supply chain
risks, and policymakers and developers are taking early
steps to do so. The Austrian federal government and
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Sandoz have partnered to invest more than EUR 250
million to develop innovative manufacturing technology
for both APIs and finished dosage forms of penicillin
products.® Although inexpensive penicillin products
are available globally, and particularly from China,

this investment will help to sustain the last remaining
integrated production site for antibiotics among western
nations. Policymakers ought to consider making similar
investments to rekindle critical antibiotic manufacturing
in the U.S., strengthening fragile antibiotic supply chains
and preserving antibiotic manufacturing knowledge and
expertise among domestic pharmaceutical developers.
Although the Consolidated Appropriations Act, 2023
includes a new Advanced Manufacturing Technologies
Designation Program to expedite the development
and review of drugs, biological products, or APls made
with advanced manufacturing technology (see section
3213), additional direct investment in such technology
may be warranted.*

Fourth, policymakers can bolster fragile antibiotic supply
chains and help ensure the market for critical antibiotics
by committing to advanced purchase agreements.
The U.S. Strategic National Stockpile can purchase
antibiotics that target drug-resistant infections and
secondary bacterial infections with the potential

to surge during viral pandemics or other health
emergencies.® Because policies that fund or subsidize
domestic antibiotic manufacturing capacity would

take time to strengthen supply chains, policymakers
can leverage the ASPR to immediately invest in secure
supplies of high-impact novel antibiotics to bolster
preparedness and help stabilize the market for novel
antibiotics. Currently, the ASPR secures supplies of medical
countermeasures with biothreat indications according to
the Public Health Emergency Medical Countermeasures
Enterprise’s (PHEMCE) procurement strategy. However,
policymakers ought to expand PHEMCE's procurement
strategy to include high-impact novel antibiotics effective
against drug-resistant infections and infections with the
potential to surge during viral pandemics or other health
emergencies.® Providing novel antibiotic developers with
PHEMCE procurement contracts would both improve
preparedness against bacterial and viral threats, and help
to stabilize the market for high-impact novel antibiotics.
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Prioritizing Data Reporting and Surveillance
Strategies to Prepare for Health Emergencies
and Monitor Antibiotic Resistance

Responding to health emergencies and protecting
public health depends on surveillance strategies that
allow public health agencies to monitor a range of
existing and emerging threats, including both bacterial
and viral threats. The ongoing COVID-19 pandemic and
more recent monkeypox outbreak revealed challenges
federal and state governments encountered while
working to quickly implement effective data reporting
and surveillance strategies. Accordingly, throughout
2022 policymakers and their partners proposed efforts
to better leverage and integrate new and existing
surveillance capabilities among government agencies
and private health care organizations (including health
systems, health insurers, and clinical laboratories),
some of which were included in the Consolidated
Appropriations Act, 2023 (see chapter 2, sections 2211
- 2216).203 A standardized health care data reporting
system for rapid analysis, resource allocation, and
forecasting during health emergencies has also been
recommended.*’ And while various surveillance and data
reporting efforts are promising, some policymakers
have primarily focused on surveilling viral threats,
despite the clear and present threat of antibiotic
resistant bacteria. As these efforts are implemented,
policymakers ought to incorporate surveillance and
data reporting strategies that bolster public health
preparedness by monitoring bacterial and viral threats,
including antibiotic resistance. Whether for routine or
emergency threat surveillance and response, future
efforts must recognize that effective surveillance and
data reporting relies on a well-trained workforce,
modern data infrastructure (with integrated data
systems and data exchange standards), laboratory
and genomic testing, and environmental surveillance
like wastewater testing.4142434445

Improved surveillance capabilities can bolster public
health preparedness and facilitate data capture that
helps antibiotic developers conduct FDA-required
post-market surveillance programs. As a condition of
FDA approval, novel antibiotic developers are required
to monitor antibiotic resistance that impacts their
antibiotic products.*® And the proposed PASTEUR
Act would go further, requiring eligible antibiotic
developers to identify, track, and publicly report
antibiotic resistance data and trends.* To fulfill existing
requirements, antibiotic developers pay for systems
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and staff that monitor and track antibiotic resistance.
These systems and staff are required to submit
quarterly and annual drug safety update reports and
surveillance reports to the FDA and other regulatory
authorities around the world."® In addition to these
industry-sponsored surveillance activities, there are
several public and private organizations that monitor
and track antibiotic resistance with a variety of methods
and data sources (and many of these organizations
surveil a wider range of bacteria, infections, and
geographic regions). Both industry-sponsored
surveillance activities and those operated by other
organizations require similar capabilities. Accordingly,
policymakers have an opportunity to support a more
efficient surveillance infrastructure that serves both
antibiotic developers and other stakeholders who
monitor and track antibiotic resistance.*’

Policymakers ought to encourage cooperation among
stakeholders to consolidate surveillance activities under
a centralized, well-funded entity, such as a public-
private partnership, third-party contractor, or public
health agency. Doing so could reduce the financial and
administrative burden on smaller antibiotic developers,
health care organizations, and public health agencies,
all while improving access to integrated bacterial and
viral surveillance data. Existing proposals that focus
on the CDC and the agency's role in combating AMR
are an important starting point. The proposed STAAR
Act would strengthen capacity for antibiotic resistance
surveillance activities among the CDC and its partners.#490
And in 2022, the House and Senate Appropriations
Committees proposed an additional $20 - $30 million
in annual funding for the CDC's programs to monitor
and combat antibiotic resistance (ultimately increasing
annual funding by $15 million to $197 million).>"5253:545556
Relatedly, the same committees proposed an additional
$10 million in annual funding for the CDC's National
Healthcare Safety Network, which tracks safety-related
measures including antibiotic use and antibiotic
resistance among hospitals and other facilities
(ultimately increasing annual funding by just $3 million
to $24 million).>35>%¢ These investments are timely, but as
policymakers advance CDC-based surveillance systems
the capabilities of these systems ought to be integrated
with each other and aligned toward multiple purposes,
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including FDA-required post-market surveillance

of antibiotic resistance. An approach that leverages
standardized health care data and reduces reporting
burden may be appropriate. To do so, a centralized
data reporting system can be implemented by federal
agencies, but hosted and guided by a public-private
collaboration determining which data elements
ought to be reported to serve the purposes of multiple
stakeholders (including health care systems, the CDC,

the FDA, and antibiotic developers). This centralized
data reporting system ought to increase routine
surveillance capabilities and reduce the cost of FDA-
required post-market surveillance, acting as a pull
incentive for novel antibiotic development.

Building Evidence Development Infrastructure
and Clinical Trial Networks to Counter Bacterial
and Viral Threats

Policymakers can bolster public health preparedness
by supporting evidence development infrastructure
focused on responding to health emergencies,
investigating infectious diseases, and evaluating
antimicrobial therapies (including antibiotics

and antivirals). Supporting evidence development
infrastructure can improve the cost-effectiveness of
clinical trials and streamline comparative effectiveness
research, and recommendations to establish a
domestic “warm base” research network have been
proposed.>’*8% As an example, during the COVID-19
pandemic the RECOVERY trial became well-known for
identifying the first existing therapy shown to reduce
the risk of dying from COVID-19.%° The RECOVERY trial
took place in the United Kingdom and relied on the
country's integrated health care system to rapidly
enroll tens of thousands of trial participants. While
the integrated data infrastructure that enabled the
RECOVERY trial is less available in the United States,
clinical trial networks with capabilities similar to those
that enabled the RECOVERY trial have been established
in the United States. The National Institutes of Health
(NIH) funds several clinical trial networks (including the
ACTG, CTSN, NCTN, and PETAL), each of which designs
and conducts collaborative clinical trials and can
onboard trial sites and enroll patients more efficiently
than traditional clinical trials.5"263%4 The investigators
running these clinical trial networks have experience
designing and executing master protocol studies that
simultaneously evaluate more than one investigational
drug or more than one disease or infection.
Accordingly, policymakers ought to support efforts
like the proposed STAAR Act, which would establish
a Clinical Trials Network on Antibacterial Resistance
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within the National Institute of Allergy and Infectious
Diseases (NIAID).> Clinical trial networks focused on
infectious diseases could enable rapid trial enroliment
to counter bacterial and viral threats, evaluate multiple
interventions simultaneously, and report results more
quickly than traditional clinical trials.>”%> Eventually, an
even broader “warm base” research network involving
partnerships between larger academic medical centers
and community-based care sites, and point-of-care
approaches that leverage data from routine clinical
practice, could provide critical and timely research
capacity during a health emergency.>®

New clinical trial networks focused on infectious
diseases might facilitate a variety of studies, including
FDA-required studies and PMRs that evaluate the
clinical impact of novel antibiotics. Clinical trial networks
could act as a pull incentive for novel antibiotic
development, reducing post-market costs while also
facilitating evidence development that improves
antibiotic prescribing and antibiotic stewardship. In
part because every novel antibiotic developer must
fulfill PMRs that include pediatric studies and safety
studies among special adult populations if safety
signals arise during initial clinical trials (special adult
populations often include obese adults or adults with
renal impairment). Fulfilling these PMRs can cost
novel antibiotic developers tens of millions of dollars
and discourages developers from pursuing multiple
indications for novel antibiotics. For example, for a
novel antibiotic with two indications and for which
limited safety signals were detected during initial clinical
trials, additional studies in special adult populations
might cost around $3 million.’® These costs discourage
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the development of antibiotics for unmet medical
needs—including antibiotic resistance—and create a
perverse incentive for developers to pursue singular,
less developmentally challenging indications such

as chronic urinary tract infection (cUTI). And when
antibiotic developers do pursue multiple indications
for a novel antibiotic, the additional market share and
revenue that results from a novel antibiotic approval
with multiple indications may not outweigh the time
and money antibiotic developers commit to fulfilling
additional PMRs. Furthermore, the substantial cost of
fulfilling PMRs impacts novel antibiotic developers as
they simultaneously spend on capabilities related to
manufacturing and supply chains, pharmacovigilance
and surveillance, and other necessities, all while
revenue is extremely limited or non-existent.

Clinical trial networks might also facilitate expensive
and challenging FDA-required pediatric safety studies.
As in the example above, for a novel antibiotic with
two indications and for which limited safety signals
were detected during initial clinical trials, FDA-required
pediatric studies might cost around $50 million.'® And
beyond costs, recruiting and enrolling pediatric trial
participants into antibiotic clinical trials is typically
challenging, slowing trial progression and sometimes
jeopardizing trial completion.®¢¢” Enrollment proceeds
slowly in part because the parents of pediatric trial
participants are asked to allow their children to undergo
multiple assessments, blood draws, and invasive
procedures.®” And although clinical investigators are
committed to the safety and wellbeing of pediatric

trial participants, parents are naturally cautious and
concerned about additional factors like potential side
effects, harm, and lack of benefit.

Accordingly, support for evidence development
infrastructure like new clinical trial networks focused
on infectious diseases and critical antimicrobials can
offer efficiencies and mitigate post-market costs.
The centralized infrastructure, standardization, data
sharing, and patient recruitment reach of a clinical
trial network can reduce costs, minimize duplicative
efforts, increase the generalizability of results, and
engage a broader patient pool. Existing policy research
supports the formation of pediatric clinical trial
networks and policymakers can establish a pediatric
clinical trial network focused on antimicrobials,
including novel antibiotics, much like GARDP has
committed to supporting for pediatric studies of the
novel antibiotic cefepime-taniborbactam.%%70 Another
example includes the I-ACT for Children’s global site
network, which was established to accelerate pediatric
drug development and improve health outcomes in
children.”” However, the I-ACT network is not specific
to any particular therapeutic area and pediatric studies
of antibiotics may need targeted support, as pediatric
studies of antibiotics made up less than one percent
of all pediatric studies registered with ClinicalTrials.gov
between 2007 and 2015.% Ultimately, mitigating the
cost and challenge of FDA-required pediatric studies
for antibiotics could serve as a pull incentive for novel
antibiotic development and advance the evidence
available to clinicians prescribing novel antibiotics
among pediatric populations.

Advancing Bacterial Diagnostics to Counter
Bacterial Threats and Guide Appropriate
Antibiotic Prescribing

Clinicians and public health agencies can combat the
spread of infectious diseases more rapidly when
health systems are equipped with rapid and reliable
viral and bacterial diagnostics. The COVID-19 pandemic
illustrated how delayed access to rapid and reliable

diagnostic tests can cripple early responses to emerging

infectious diseases.”? At the same time, the COVID-19
pandemic led to a surge in antibiotic resistant infections
owing to the additional strain on limited resources

Bolstering Public Health Preparedness by Investing in Post-Market Incentives for Novel Antibiotics

for infection prevention and control.2”3 Circumstances
such as these threaten domestic and global health
security, and policymakers ought to ensure that public
health agencies and health systems are equipped with
reliable viral and bacterial diagnostics. Only then can
public health agencies and health systems identify viral
and bacterial threats and respond with the appropriate
countermeasures, including generic and novel antibiotics
as appropriate.
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Policymakers ought to consider the importance of
both bacterial diagnostics and viral diagnostics and
can support the development of bacterial diagnostics
and antibiotic susceptibility tests (ASTs) by establishing
public-private partnerships. During the COVID-19
pandemic, the NIH's RADx network facilitated
cooperation between diagnostic developers, academic
investigators, and federal agencies to ensure rapid
diagnostics for COVID-19 were developed quickly and
efficiently. The RADx network enabled stakeholders
to cooperatively assess and conduct studies, prepare
data for regulatory review, and accelerate diagnostic
test availability.”* Policymakers can apply this model
to mitigate the challenges and costs of developing
and implementing bacterial diagnostics, including
diagnostics that distinguish viral infections from
bacterial infections, and diagnostics that identify
bacterial species and their genetic features, and
diagnostics that determine antibiotic susceptibilities
(ASTs). Such a model might leverage and advance the
work of organizations like the Antibiotic Resistance
Leadership Group (ARLG), which design master protocol
studies that streamline randomized controlled trials of
bacterial diagnostics. With access to improved bacterial
diagnostics, health systems are better prepared

to address bacterial threats and secondary bacterial
infections during viral pandemics or other health
emergencies, inform clinical decision-making, and
monitor antibiotic resistance.

Beyond bolstering preparedness, equipping public-
private partnerships to advance bacterial diagnostics
and ASTs might mitigate developmental costs that
are otherwise paid by novel antibiotic developers.
Currently, novel antibiotic developers subsidize AST
development, committing financial and technical
support to diagnostic developers willing to include
novel antibiotics on their existing diagnostic platforms.

The developmental process is limited by the availability

of funding and human resources, and may not result
in an AST until years following the approval of a novel
antibiotic. Funding the development of an AST has
been estimated to cost novel antibiotic developers
around $7 million and involves considerable technical
and regulatory risk.’®”> Moreover, AST development
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depends on the availability of bacterial isolates for
comparative studies between new AST devices and
standard reference methods. And in the case of novel
antibiotics that address antibiotic resistant bacteria,
the appropriate antibiotic resistant bacterial isolates
may be rare and can be challenging to source from
clinical sites. Despite these hurdles, ASTs are an
important component of antibiotic stewardship,
helping inform clinicians who treat challenging
infections about whether a generic or novel antibiotic
is most appropriate. For these reasons, public-private
partnerships between public health agencies, novel
antibiotic developers, diagnostic developers, and health
systems can streamline bacterial diagnostic and AST
development by supporting access to bacterial isolates,
developmental and clinical resources, and regulatory
expertise. Such an approach might facilitate efficiencies
and reduce post-market costs for novel antibiotic
developers who typically fund AST development,
thereby serving as a pull incentive for novel antibiotic
development.
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Policy Recommendations and Final Thoughts

Bolstering public health preparedness requires focusing on both viral and bacterial threats,
including threats posed by drug-resistant infections and AMR. Accordingly, policymakers ought
to consider opportunities to advance the bioindustrial base that serve to mitigate the threat
of drug-resistant infections. By focusing on opportunities across key domains, policymakers
can establish subsidies and cost-cutting post-market incentives for companies developing
novel antibiotics while pursuing a broader strategy to bolster public health preparedness.
The following specific actions will prepare the United States for an uncertain future where
national security depends on actions to address emerging infectious diseases, with a specific

focus on threatening drug-resistant infections and AMR.

Manufacturing & Supply Chains

Policymakers are considering opportunities to support
additional domestic pharmaceutical manufacturing
capacity, advanced manufacturing technologies, and
more resilient supply chains. The following specific
recommendations combine opportunities to bolster
public health preparedness and advance manufacturing
and supply chains for novel and generic antibiotics.

I. The ASPR and the BARDA, in collaboration with
the PACCARB and existing domestic antibiotic
manufacturers, ought to collaborate toward
opportunities to reduce domestic antibiotic
manufacturing costs, potentially by leveraging
project Bioshield to subsidize domestic antibiotic
manufacturing capacity, similar to what has been
done to secure penicillin production in Europe.®

Il. The Transatlantic Taskforce on Antimicrobial
Resistance (TATFAR) is collaborating to improve
financial incentives and the development of
antimicrobial drugs and plans to discuss and
examine incentives for antibiotic innovation and
access.” Toward this aim, the BARDA, HHS Office
of Global Affairs, and other TATFAR partners ought
to consider how to mitigate antibiotic supply chain
disruptions, potentially by advocating for the
onshoring, ally-shoring, or nearshoring antibiotic
supply chains.

HHS and the FDA ought to task the future National
Centers of Excellence in Advanced and Continuous
Pharmaceutical Manufacturing with researching
how government agencies and private sector
partners might leverage advanced manufacturing
technologies to produce antibiotic APIs and finished
dosage forms.*

. Through the Public Health Emergency Medical

Countermeasures Enterprise (PHEMCE), the ASPR
ought to update its procurement strategy to include
high-impact novel antibiotics.
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Threat Surveillance & Data Reporting

Policymakers are considering opportunities to monitor
a range of existing and emerging threats. The following
specific recommendations combine opportunities to
capture and report standardized health care data with
efforts to advance surveillance strategies that monitor

bacterial and viral threats, including antibiotic resistance.

I. HHS, the CDC, the NIH and their federal, state, and
local partners ought to incorporate surveillance
strategies focused on monitoring both bacterial
and viral threats, including surveillance of antibiotic
resistance, as they advance health data systems,

genomic pathogen surveillance, and data sharing

as part of Title Il, Subtitle B, Chapter 2 of the
Consolidated Appropriations Act, 2023—"Improving
State, Local, and Tribal Public Health Data".*?

Il. The PACCARB, CDC, and FDA ought to convene
stakeholders engaged in variety of both viral
and antibiotic resistance surveillance—whether

HHS—with expert input from the CDC and the FDA—
novel antibiotic developers, and professional societies
focused on infectious diseases and epidemiology
ought to convene and propose approaches to align
the capabilities of current and emerging surveillance
systems (including the CDC's AR Lab Network and the
NHSN) such that these systems facilitate FDA-required
post-market surveillance of novel antibiotics.

. HHS, the CDC, the CMS, and other federal agencies

along with state and private stakeholders ought to
identify use cases where a standardized health care
data reporting system can address core public health
needs during an emergency such as an outbreak of
antibiotic resistant bacteria, and pre-specify what data
elements would be required for an effective response.

primarily for public health, clinical care, or regulatory
purposes—including the ARM Register, and consider
potential approaches to consolidate data capture and
surveillance activities under a centralized, adequately-
funded entity such as a public-private partnership,
third-party contractor, or public health agency.”

Evidence Development Infrastructure

Policymakers are considering opportunities to support
evidence development infrastructure like research
networks that generate regulatory grade clinical evidence

and can respond during health emergencies. The following

specific recommendations combine opportunities to

that evaluate the clinical impacts of novel antibiotics
and provide clinicians with valuable evidence about
novel antibiotic use among varied patient populations.

. Policymakers within Congress, the OSTP, the FDA,

and among other federal agencies ought to support
efforts to develop a “warm-base” research network
that can function as an emergency clinical trial
network in response to emergent health threats, like
outbreaks of drug-resistant infections.

bolster evidence development capacity with valuable,
but challenging post-market evidence development
for novel antibiotics.

I. Policymakers within Congress and the NIH ought

to support efforts to establish a clinical trial network
focused on investigating treatments for drug-resistant
infections, as well as a distinct pediatric clinical trial
network focused on antimicrobials, including novel
antibiotics, potentially in collaboration with I-ACT for
Children.”" Such clinical trial networks could facilitate
the completion of FDA-required studies and PMRs
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Diagnostic Capabilities

Policymakers are considering opportunities to equip health
systems with rapid and reliable diagnostics, particularly
during public health emergencies to combat infectious
diseases. The following specific recommendations combine
opportunities to bolster public health preparedness and
advance the availability and stewardship of bacterial
diagnostics that enable appropriate antibiotic prescribing.

I. Policymakers at HHS, the FDA, the CDC,
and the Centers for Medicare and Medicaid
Services (CMS) ought to develop an interagency
strategy addressing how to ensure that public
health agencies and health systems are equipped
with (or have rapid access to) reliable viral and
bacterial diagnostics when novel or emerging
threats are detected through surveillance,
with a specific focus on bacterial diagnostics
that enable rapid microbial identification and
antibiotic susceptibility testing.

Il. HHS, the FDA, and the CDC ought to consider
supporting a public-private partnership between
public health agencies, novel antibiotic developers,
diagnostic developers, and health systems in
order to streamline bacterial diagnostic and AST
development by supporting access to bacterial
isolates, developmental and clinical resources,
and regulatory expertise.

No single incentive is a solution for the entire bioindustrial
base needed to prevent and counter viral and bacterial
threats, especially drug-resistant infections. Thankfully,
policymakers have multiple opportunities to align steps
they are already considering to bolster public health
preparedness with efforts to combat antibiotic resistance
and drug-resistant infections. Policymakers must now
implement strategies to combat emerging infectious
diseases and protect public health that ensure the United
States has access to today’s life-saving antibiotics, and
tomorrow’s next-generation novel antibiotics.
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