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Foreword

The Center for Global Development (CGD) established its first
working group on antimicrobial resistance in 2007, with the
final report published in 2010. In her preface to the report, my
predecessor, Nancy Birdsall, wrote that “as with climate change,
we now understand the science of drug resistance well enough
to act, but the policy response has eluded us.” Rereading that
report, itis striking both how much has changed and how much
remains the same. All four of the report’s recommendations
could be reissued today to address the glaring inequalities
that still exist, but progress has been made. The supply chain
for drugs is more secure, and the standards of drugs have
improved. There is far greater government funding for clinical
research, and many countries are exploring innovative ways to
purchase crucial drugs. Most strikingly, improvements in sur-
veillance mean we now know the catastrophic consequences
of antimicrobial resistance, with 5 million people dying each

year with a drug-resistant infection.

When that work started, 16 years ago, so many of the policy
problemshad no obvious solutions. Today, many workable solu-
tions have been found for issues including reducing antibiotic
use in agriculture, incentivizing new drugs without incentiv-
izing unnecessary use, and rolling out diagnostics and setting
targets for appropriate use. More important still, the problem
can no longer be said to be an “extremely serious problem...
that does not receive serious attention.” Antimicrobial resis-
tance was discussed in most G7 and G20 communiques in the
last decade, and in 2016, it became the fourth health topic to
be addressed at a UN General Assembly High-Level Meeting.

Yet despite all of this progress, the fundamental point remains
the same: Not enough is being done to stop the relentless
advance of drug resistance. Collective action problems have
hampered implementation of many proposals that would
reduce the dangers of resistance. And insufficient progress
has been made in identifying policy solutions to the prob-
lems faced by low- and middle-income countries (LMICs). In
response, in early 2022, CGD convened a working group—A New

Grand Bargain to Improve the Antimicrobial Market for Human

Health—that brought together key figures from governments,

international organizations, civil society, and industry.

The working group’s final report highlights the stark disparity
inresearch on policy issues relevant to LMICs when compared
with high-income countries (HICs), with less than 10 percent
of the academic literature examined focusing on the former
group. Different stakeholders have very different policy prior-
ities, with those in HICs more inclined to emphasize the need
forinnovative new drugs while LMIC policymakers view access
asamuch greater priority. Countries often thinkitis notin their
interest to implement policies that most agree all countries
would benefit from. Global cooperation is needed to overcome

collective action problems.

Thankfully, the experts’ consensus view is a mutually benefi-
cial deal - or Grand Bargain - to solve this problem is possi-
ble. Any agreement should seek to fund the innovation of new
antimicrobials that meet all countries' needs, facilitate access
for people across the world, and protect the treatments from
inappropriate use. A healthy market for antimicrobials relies
on delivering on and balancing three objectives: innovation,
access, and stewardship. The report highlights five steps to
operationalize the goals in the Grand Bargain. Governments
and international organizations should start taking steps

immediately to implement these goals.

Next yearis animportant year in the fight against drug resistant
infections, as the United Nations will hold its second High-Level
Meeting on antimicrobial resistance. Now is the time to build
on the work that CGD and so many others have produced over
the last 16 years to create a robust market for antimicrobials

that meets the world’s needs.

(Phrd

Masood Ahmed
Center for Global Development

President
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The Working Group, the Center
for Global Development, and
this Report

This report outlines the findings of the Center for Global

Development'’s (CGD) working group on A New Grand Bargain

to Improve the Antimicrobial Market for Human Health. This

working group, convened in 2022, builds on CGD'’s previous

research and analysis on antimicrobial resistance (AMR) and

health product markets to examine policy options for improv-

ing antimicrobial innovation, access, and stewardship in low-

and middle-income countries (LMICs) and driving global

action against AMR.

Working group members:

>

>

Javier Guzman, Center for Global Development (Chair)
Anthony McDonnell, Center for Global Development
(Technical lead)

Manica Balasegaram, the Global Antibiotic Research and
Development Partnership (GARDP)

Siddhartha Bhattacharya, NATHEALTH

» Thomas Cueni, International Federation of Pharmaceu-

vV v v v v

v

tical Manufacturers and Associations

Austen Davis, Norwegian Agency for Development
Cooperation

Steve Isaacs, Aduro BioTech

Mahlet Kifle Habtemariam, Africa Centres for Disease
Control and Prevention

Jayasree Iyer, Access to Medicine Foundation

Jeremy Knox, Wellcome Trust

Mirfin Mpundu

Badri Narayanan, National Institution for Transforming
India

Tochi Okwor, Nigeria Centre for Disease Control

Kevin Outterson, Boston University and the Combating

Antibiotic-Resistant Bacteria Biopharmaceutical Accel-
erator (CARB-X)

> Milton Ozorio Moraes,' Fiocruz

» Naomi Rupasinghe, World Bank

» Rachel Silverman Bonnifield, Center for Global
Development

> Faisal Sultan, Former Special Assistant to the Prime
Minister of Pakistan

> Yot Teerawattananon, Health Intervention and Technol-
ogy Assessment Program (HITAP)

» Brenda Waning, Stop TB Partnership, United Nations
Office of Project Services (UNOPS)

» Prashant Yadav, Center for Global Development

Katherine Klemperer and Morgan Pincombe supported the

working group.

This diverse group included global antimicrobial resistance
leaders, including government officials, heads of global health
institutions, representatives from the pharmaceutical indus-
try, funders, and health care providers from low-, middle, and
high-income countries. Representation spanned a range of
countries, including Brazil, Kenya, India, Nigeria, Norway,

Thailand, the United Kingdom, the United States, and Zambia.

Many important areas need to be addressed to tackle the AMR
challenge. For example, improved infection prevention and
control, including expanding access to vaccines and clean
water, is needed to stop resistant pathogens from spreading
and reduce the demand for antimicrobials. Investments in
human capital are needed so that doctors, nurses, pharma-

cists, and other health professionals can improve the quality of

CGD mourns the loss of Milton Ozorio Moraes, a wonderful colleague and valued member of this working group who passed away in

November 2022
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the care they provide. Rather than address all of these issues,
the working group focused on improving innovation, access,
and stewardship of antimicrobials because finding collective
solutions to these issues is likely to yield significant rewards
in the fight against AMR and cooperation is likely to result in

significant positive synergies.

The working group met three times: a virtual meeting in May
2022,atanin-person meeting in London in January 2023, and
at a virtual meeting in July 2023. In advance of these meet-
ings, policy recommendations were shared with working
group members and other key stakeholders for comment.
The report’s content is based on the deliberations of the
working group and a range of research pieces and analyses
that CGD's research team either conducted or commissioned.
Every working group member had the opportunity to view

this report and provide feedback, which CGD incorporated.

However, working group members do not necessarily endorse
all components of this report, nor do the contents of this report
constitute a policy commitment by any party. All errors and

omissions are those of the authors.

The report was funded by the Wellcome Trust. CGD is an
independent and nonpartisan research institution. There
are no conditions or limitations on CGD’s independence in
research, findings, conclusions, or resulting publications.
Where appropriate, CGD may welcome and consider com-
ments or views from funders, but CGD retains total discre-
tion and final decision-making authority over program and
project research topics, speakers, participants in activities,
and the content of reports. For a list of the many people we
would like to thank for supporting this work, please see the

acknowledgements section on page 37.
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Executive Summary

Every year, antimicrobial resistance (AMR) directly causes
1.27 million deaths and is associated with an additional 3.7
million deaths (Murray et al. 2022). Low- and middle-income
countries (LMICs) bear the brunt of this burden, accounting for
nearly 90 percent of the direct death toll and over 99.5 percent
of AMR-related deaths among children under five (McDonnell
and Klemperer 2022). Already, more people die directly from
AMR than from HIV/AIDS, malaria, or any one form of cancer
other than lung cancer (Murray et al. 2022; Roser and Ritchie
2019). And the problem of AMR is only growing: Without effec-
tive antibiotics, it has been estimated that 10 million people a
year could die from AMR—equivalent to the annual death toll
from all cancers (Review on Antimicrobial Resistance 2016).
Some life-saving surgeries and treatments, including trans-
plants will not be possible, because the risks from these pro-
cedures will be too high without effective antibiotics (Davies,

Grant, and Catchpole 2013).

Tackling AMR requires global consensus and action on many
fronts. Creating an antimicrobial market that ensures ade-
quate innovation, access, and stewardship is key to fighting
AMR. Improving infection prevention and control, increasing
surveillance, and reducing antibiotic use in agriculture are

also critical.

Progress has been made to garner political commitment
to tackle AMR, including through high-level commitments
at the 2015 World Health Assembly and the 2016 UN Gen-
eral Assembly. More than 170 National Action Plans (NAPs)
were developed to formalize government responses to AMR
(WHO 2023e). New R&D initiatives have been created (such as
CARB-X, GARDP, and the AMR Action Fund), and some coun-
tries have started to pilot new ways to value and procure anti-

biotics, including the United Kingdom’s subscription model

and Japan's pilot for a revenue guarantee system. Surveillance
systems have been improved through the Fleming Fund, and

better data for decision making are available via the R6D Hub.

These policies and commitments are laudable, but collective
action problems still stand in the way of realizing a new inter-
national approach to the antimicrobial market. Fewer than
20 percent of NAPs have been fully funded and implemented
(WHO 2022c). The pipeline of innovative antibiotics is insuf-
ficient to tackle the challenge of AMR (World Health Organi-
zation 2022a), and the funding gap for early-stage product
development is at least $250 million a year (European Com-

mission and Agency 2023).

Building on its previous research and analysis on AMR, in
2022, CGD launched the working group A New Grand Bar-
gain to Improve the Antimicrobial Market for Human Health
to examine policy options to drive global action against AMR.
This report outlines the findings from the working group,
which includes the principles of a Grand Bargain that we
believe all stakeholders can and should sign up to during the

UN General Assembly’s High-Level Meeting in 2024.

BALANCING ANTIMICROBIAL
INNOVATION, ACCESS, AND
STEWARDSHIP

The current market for antimicrobials fails to spur research
and development (RED), ensure access to new and existing
products, and protect against overuse. These three objec-
tives—innovation, access, and stewardship—must be balanced
to ensure sustainability and equity. Global commitment and
action are needed to overcome collective action problems and

realize a new market structure for antimicrobials.

A NEW GRAND BARGAIN TO IMPROVE THE ANTIMICROBIAL MARKET FOR HUMAN HEALTH

vii



Inadequate innovation

The R&D pipeline for antimicrobials is—and for decades has
been—dry. The number of new antibiotics approved by the
US Food and Drug Administration fell from 16 in 1983-87
to 3 in 2008-12—a decline of 81 percent (Luepke et al. 2017).
Resistance buildup is outpacing innovation, and the innova-
tion agenda does not sufficiently reflect the needs of LMICs.
Methods to assess the value of antimicrobial treatments fail
to adequately value all benefits derived from antimicrobials.
Asaresult, renumeration is insufficient to encourage innova-
tion, and market entry in many countries is limited. Analysis
conducted as part of this working group offers a new assess-
ment framework that can integrate LMIC priorities, including
affordability, accessibility, ease of administration, heat stabil-

ity, and wide applicability.

Amidst persistent challenges, some recent positive develop-
ments have occurred in antimicrobial innovation. Payouts
contingent on R&D success (“pull incentives”) have been
piloted in the United Kingdom and Sweden and proposed in
the United States, Japan, Canada, and the European Union.
Estimates suggest that the domestic return on such invest-
ments would be as high as 28:1 (Towse and Silverman Bonni-
field 2022). Further implementation of these mechanisms,
coupled with higher levels of “push funding” (upfront fund-
ing for R§D), are needed to fill the significant remaining gaps
in the innovation pipeline (Towse and Silverman Bonnifield

2022).

Inadequate access

Inadequate access to existing and new antimicrobials is a
leading cause of death from AMR infections and a key pri-
ority in the AMR response in LMICs (McDonnell et al. 2022).
Alongside the moral imperative to expand access to essential
medicines, widespread availability of essential treatments is
needed to help decrease transmission and limit inappropriate
use of other antimicrobials used when first-line treatments
are inaccessible, reducing the risk of diseases spreading to

the whole world.

Most antibiotics are off-patent (Madden and Outterson 2023).

Manufacturers of these drugs face thin margins and minimal

incentives to invest in supply chain flexibility and resiliency.
Shortages of amoxicillin—a key off-patent medicine—were
recorded in late 2022 and early 2023 in 80 percent of the 35
countries for which the World Health Organization (WHO) had
data (Mancini and Kuchler 2022). Greater supply chain resil-
ienceisneeded, but collective action problems disincentivize

procurers from paying the price.

On-patent antimicrobials are often unavailable (due to high
barriers to market entry) and unaffordable. Initiatives such
as the partnership created by the pharmaceutical company
Shionogi, the Global Antibiotic Research and Development
Partnership (GARDP), and the Clinton Health Access Initiative
(CHAI) to ensure the successful rollout of their novel antibi-
otic cefiderocol and efforts by the Global Drug Facility to roll
out safe, effective, and affordable tuberculosis treatments
provide lessons and potential models for future interven-
tions to address access issues for off-patent and on-patent

treatments.

Inadequate stewardship

The current market for antimicrobials contains structural fail -
ures and perverse incentives that undermine stewardship,
contribute to higher levels of inappropriate use, and drive up
resistance rates. Stewardship refers to the appropriate use
of antimicrobials to ensure that their efficacy is maintained
over time. Adequate stewardship measures must be imposed
to support appropriate use of Reserve and Watch category
drugs, as defined by the WHO'’s AWaRe classification. Prescrip-
tion policies and reporting databases could be leveraged to
strengthen stewardship, but they must allow countries suf-
ficient flexibility to sustain and expand access to antibiotics
atalevel commensurate with local disease burden. Countries
need targets for antimicrobial usage that are measurable (to
facilitate accountability) and absolute (so that they can be tai-

lored to national circumstances).

RECOMMENDATIONS

This report presents recommendations on increasing the
availability of critically needed drugs, creating incentives to

develop new ones, and reducing market pressures to misuse

CENTER FOR GLOBAL DEVELOPMENT
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or oversell the drugs. It provides one political and five oper-
ational recommendations. The political recommendation
outlines why it is both possible and in everyone’s interest to
overcome the collective action problems inherent in dealing
with market failures in the antimicrobial market through a
global agreement. The five operational recommendations
describe actions countries could take to begin to implement

such a deal.

Political recommendation
Recommendation 1: Establish a new
L4 “Grand Bargain” in the antimicrobial

market for human health

Countries should negotiate and agree on a new political
understanding (or Grand Bargain) on antimicrobials at the
UN General Assembly High-Level Meeting on AMR in 2024.
A Grand Bargain is both achievable and in everyone’s inter-

est (figure ES.1). It should set out commitments for countries,

international organizations, and the pharmaceutical industry
to ensure the adequate functioning of antimicrobial procure-
ment systems. It should ensure that countries protect anti-
microbials from unnecessary use, contribute toward R6D
for new treatments, and ensure that essential antibiotics
reach people who need them, including by creating a system
that facilitates the distribution of drugs in countries not well
served by current systems. International organizations—
which include UN bodies like the WHO, international finance
institutions like the World Bank, and regional health organi-
zations like the African Centres for Disease Control and Pre-
vention—have a role to play in coordinating and monitoring
the system. Industry should commit to conducting research
on new treatments, including those that meet the needs of
LMICs, and ensure equitable access to drugs in exchange fora
system that engenders adequate renumeration and supports

appropriate distribution.

VN YSHRY Overview of the proposed Grand Bargain to Improve the Antimicrobial Market for Human

Health

High-income country
governments

In return for a system that ensures sustainable
access to effective antimicrobials:

« Adequately fund research and development

Low- and middle-income
country governments

In return for a system that ensures
sustainable access to effective
antimicrobials:

« Support and conduct clinical trials
« Collect and report data on resistance

o Facilitate global access to essential
diagnostics and antimicrobials

« Protect drugs from unnecessary use
« Adequately fund National Action Plans
domestically and in low-income countries

e Support the creation of a sustainable
access hub for antimicrobials

. .
|

Pharmaceutical industry

In return for a system that adequately .

remunerates research and removes

barriers to selling antimicrobials in LMICs:

e Undertake research and development in
critical areas that meet all countries needs

« Protect drugs from unnecessary use

« Manufacture antibiotics in an .
environmentally sustainable way

« Improve production standards and supply
chains globally

o Ensure drugs are available in all countries

Support and conduct clinical trials
Collect and report data on resistance
Protect drugs from unnecessary use

Reduce unnecessary barriers to access
and stewardship

Adequately fund National Action plans

Support the creation of a sustainable
access hub for antimicrobials

International organizations

Coordinate between countries and ensure

commitments are followed

Set global targets for access, innovation
and stewardship of antimicrobials
Monitor resistance rates and
antimicrobial consumption

Provide finance and technical advice to
governments to implement goals

A NEW GRAND BARGAIN TO IMPROVE THE ANTIMICROBIAL MARKET FOR HUMAN HEALTH
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Operational recommendations

Recommendation 2: Implement
a sustainable access hub for
antimicrobials

A sustainable access hub (or hubs) should be established to

addressissuesin the antimicrobial market, including demand

fragmentation and low volumes, that contribute significantly

to access challenges, especially in LMICs (figure ES.2). The

hub would serve primarily as a backstop to facilitate access

to essential antimicrobials and diagnostics in settings where

the market is currently failing. It could be a global entity or a

series of regional initiatives; its functions could be handled by

one organization or divided among and led by several.

Six key functions would help deliver on the hub'’s goals:

>

supporting procurement of an essential portfolio of
antimicrobials and diagnostics

facilitating registration and distribution of these
products

shaping the antimicrobial market as a large procurer

» improving the tracking of global antimicrobial

consumption

ensuring that purchasers meet the WHO's stewardship
and access standards

managing or supporting financial and technical assis-
tance for resource-constrained countries to implement

stewardship and surveillance systems.

Recommendation 3: Ensure that

innovation is properly valued and

meets the needs of LMICs
High-income countries (HICs) should implement funding
systems, including push and pull incentives, that attract
investment for treatments that meet the needs of all coun-
tries. To better guide global innovation, the WHO should
employ new methods to determine the Priority Pathogen
List and develop target product profiles (TPPs) that bet-
ter reflect the disease burden in, and priorities of, LMICs.
Procurement decisions in all countries should be guided
by assessment frameworks that adequately assess the
value of antimicrobial innovation. This report outlines an
assessment framework designed to be flexible enough

to accommodate local contexts, needs, and preferences.

Robust regional approaches to regulating antimicrobials

Recommendation 4: Strengthen regional
regulatory processes

could streamline the approval of clinical trials; reduce the
time to issue marketing authorization while guaranteeing
consistent standards for safety, efficacy, and quality; and
improve post-marketing vigilance and surveillance. Regional
regulatory approaches would enhance resource utilization,
especially in low-income countries (LICs), where mature,
functional systems and regulatory capacity are limited. In
addition to expanding timely access to antimicrobials, regional

approaches could support regional procurement.

FENYFWY Overarching aim and proposed benefits of a sustainable access hub for antimicrobials

J J J J
— ) ARSiel _

: 8 n
i /
-

Manufacturers

Benefits:

o Ensure access access to quality assured products by reducing
barriers to entry including facilitating product registration

e Reduce inappropriate use of antimicrobials by providing
diagnostics, financial and technical assistance, and reducing
incentives to oversell

Sustainable Access Hub

Patients

Help countries track and report consumption data to
WHO'’s GLASS platform

Reduce shortages by shaping markets and forecasting and
aggregating demand, tracking suppliers’ capacity, and
stockpiling where necessary

Reduce prices of medicines through pooled procurement
and multi-year contracts

CENTER FOR GLOBAL DEVELOPMENT
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Recommendation 5: Enact systems to
track access and control and measure
the unnecessary use of antimicrobials

Countries should enact policies to reduce unnecessary use
and develop robust tracking systems to measure the impact
of such policies. Control policies should be tailored to the type
of antimicrobial and include a prescription policy for Reserve
(and where appropriate, Watch) category antimicrobials.
These policies should be coupled with a reporting database
for Reserve antibiotics and be underpinned by robust data sys-
tems and access to diagnostics. Such a system for controlling
and tracking antimicrobial usage will be a critical step in the
implementation of the Grand Bargain. These systems should
also be built with access in mind so that they track when

essential antibiotics are not available to treat patients.

Recommendation 6: Set targets to

track progress toward innovation,

access, and stewardship goals
Specific, measurable, achievable, relevant, and timebound
targets are essential to implementing any international
agreement on tackling AMR. Countries could set them at the
High-Level Meeting on AMR at the 2024 UN General Assembly.
These targets could include (a) the percentage of people with
justified need who are able to access effective and affordable
antimicrobials, (b) the justified level of antimicrobial con-
sumption in each country, and (c) the number of innovative
new products in the antimicrobial pipeline. This report iden-
tifies methodologies that could be used to set targets. To sup-
port implementation, countries could also receive guidance,
technical assistance, and, in resource-constrained environ-

ments, the funds to help meet the targets.

A NEW GRAND BARGAIN TO IMPROVE THE ANTIMICROBIAL MARKET FOR HUMAN HEALTH

xi



CHAPTER 1

Problems with the
Antimicrobial Market

million direct deaths from AMR occur. Each deathin an LMICis

1.1 KEY CHALLENGES

In 2019, the World Health Organization (WHO) declared responsible for an average of 40 years of life lost. In sub-Saha-

.. . . ran Africa, the number is even higher, at 60—compared with
antimicrobial resistance (AMR) one of the top 10 global pub- & P

lic health threats facing humanity (WHO 2019). The threat is 17 in high-income countries (HICs). This contrasting burden

indeed grave: every year, AMR directly leads to 1.27 million is explained to a great extent by the stark inequity affecting

deaths, and another 37 million people die from a drug-resis- children under five,among whom over 99.5 percent of deaths

are in LMICs (McDonnell and Klemperer 2022; Murray et al.
2022) (table 1).

tant infection that was not considered the primary cause of
death (Murray et al. 2022). More people die every year directly
from AMR than from HIV/AIDS, malaria, or any one form of The world is already facing a crisis; without concerted action,
cancer other than lung cancer (Murray et al. 2022; Roser and

Ritchie 2019).

the situation is projected to worsen. Resistance rates are
increasing among many pathogens, and many vital antibiotics

. . . . are becoming less effective. A systematic literature review of
The majority of this burden falls on low- and middle-in- & Y

. resistance rates to 15 key antibiotics conducted with Boston
come countries (LMICs), where nearly 90 percent of the 1.27 Y

University as part of this working group shows a clearincrease

G Annual burden of antimicrobial resistance

DIRECT DEATHS FROM AMR AMONG

TOTAL DIRECT DEATHS FROM AMR CHILDREN UNDER FIVE

AVERAGE

COUNTRY
GROUP
High-income
countries

NUMBER

141,000

PERCENTAGE OF
DEATHS FROM
ALL CAUSES

11

NUMBER

893

PER 100,000
CHILDREN
UNDER FIVE

NUMBER OF LIFE
YEARS LOST PER
AMR DEATH

17

Low- and
middle-income
countries

1,129,000

27

252,833

40.8

40

Sub-Saharan
Africa

317,500

2.4

128,900

75

60
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FEBINRY Rates of resistance of key antibiotics, 2001-20
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Source: McDonnell et al. forthcoming.
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Note: The drugs included were amoxicillin, amoxicillin-clavulanic acid, azithromycin, cefalexin, cefotaxime, ceftriaxone, ciprofloxacin,
clarithromycin, cloxacillin, doxycycline, flucloxacillin, gentamicin, metronidazole, ofloxacin, and sulfamethoxazole-trimethoprim. The results are
averaged across all drug-bug combinations and weighted by the sample size of the study.

in resistance over time (figure 1). Resistance rates increased
by an average of 0.84 percent a year when controlling for the
study, bacteria, and drug fixed, indicating that changes in
resistant rates were not driven by site selection (McDonnell
etal. forthcoming). Over 80 percent of experts interviewed as
part of this study believed that four essential drugs (amoxi-
cillin, cefalexin, ciprofloxacin, and cloxacillin) will very likely
be lost to resistance within the next 15 years and therefore

require replacement.

Without effective antibiotics, many people will die from resis-
tant infections. In 2014, the United Kingdom's Independent
Review on AMR estimated that by 2050, 10 million people a
year could die from AMR—equivalent to the annual death toll
from all cancers. Some life-saving surgeries and treatments,
including transplants, will not be possible because the risks
from these procedures will be too high without effective anti-
biotics (Davies, Grant, and Catchpole 2013; Hall, McDonnell,
and O'Neill 2018).

Insufficient global action
Over the pastdecade, several stakeholders have taken steps to
address the AMR challenge. The 2015 World Health Assembly

adopted alandmark Global Action Plan on AMR, harmonizing

and coordinating global commitments to address it. In 2016,
AMR featured on the UN General Assembly agenda—only the
fourth time a health topic had been included for debate. Its
inclusion led to an aspirational political declaration that made
few concrete commitments other than echoing the World
Health Assembly’s call on all countries to create their own
National Action Plans (NAPs) to address AMR. Inresponse, 170
governments developed NAPs, acknowledging the threat of
AMR and formalizing their policy response (WHO 2023e). The
WHO established the Global Antimicrobial Resistance and Use
Surveillance System (GLASS) to standardize AMR surveillance
and generate data to ultimately inform policies. It also con-
vened the Global Leaders Group, an expert group to advance
AMR political commitments and action to address the AMR
pandemic. Other high-level commitments to tackle AMR have
been issued by the World Health Assembly, the G20, and the
G7 (WHA 2019; G20 Leaders 2022; G7 Health Ministers 2022).

As part of these commitments, several stakeholders have
developed and implemented policy solutions to increase
investment in antimicrobial innovation, secure access to
critical drugs, and reduce unnecessary use (to preserve their
effectiveness). Examples include a range of “push” incentives

that subsidize the cost of R6D through funding or changes in
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regulation, and “pull” incentives that help generate revenue
for successfully developed products (Cama et al. 2021). A few
nonprofit initiatives, such as the Combating Antibiotic-Re-
sistant Bacteria Biopharmaceutical Accelerator (CARB-X)
and the Global Antibiotic Research and Development Part-
nership (GARDP); public-private R6D partnerships, such as
the AMR Action Fund; and impact investment funds, such as
the REPAIR Impact Fund, contribute the bulk of push funding
for antimicrobial innovation. Additional proposed and imple-
mented incentives are positioned to spur further antimicro-
bial R&D, including pull incentives led by the G7 (G7 Health
Ministers 2022).

Despite these political commitments, no fundamental change
has occurred in the international approach to tackling AMR
by spurring innovation, improving access, or reducing unnec-
essary use. For example, 170 countries now have NAPs, but
fewer than 20 percent of them have been fully funded and
implemented (WHO 2022c¢). R6D funding has increased sig-
nificantly, but it has not reached the levels deemed necessary

by most expert panels. Part of the reason for the lack of action

is a collective action problem.? Given that all countries will
reap the benefit of any action to tackle AMR, but the costs often
fall on the countries that take action, individual countries are
insufficiently motivated to act (Weldon et al. 2022). Without
clear political benefits for action or penalties for inaction, pol-
icymakers often struggle to mobilize support and resources

for adequate investment in the AMR response.

The three pillars of sustainability:
innovation, access, and stewardship
The current market for antimicrobials fails to adequately
incentivize the development of new products and secure suffi-
cient access to new and existing antibiotics, and it incentivizes
overuse, by linking profit to the volume of sales. The market
falls short on the three key pillars that form the foundation of
any sustainable approach: innovation to develop new drugs,
access to existing and new antimicrobials, and stewardship
to protect drugs from overuse (figure 2). Given the interplay
among these three objectives, any system lacking any one of
them will not be sustainable. Without innovation, urgently

needed new drugs will not be developed; without access, the

JlelVNP] Three factors needed for a sustainable antimicrobial market: innovation, access, and stewardship

ACCESS

without stewardship,
speeds resistance
and undermines
innovation

STEWARDSHIP

unjust without access,
wasteful without
stewardship

constrains access and

undermines innovation
without a balanced policy

Adapted from: Hoffman and Outterson 2015.

2 Acollective action problem arises when multiple parties would benefit from an action but have an incentive fo let others do it instead.

Individual self-interest prevents action from being taking that would leave all parties better off.
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people in greatest need may be unable to obtain the drugs
they need, allowing resistant infections to spread; without
stewardship, widespread inappropriate and overuse can lead
both new and existing drugs to rapidly become ineffective.
The problems associated with each of these areas differ for

on- and off-patent antimicrobials.

The research on feasible and effective solutions is weak,
especially in LMICs, where the burden of AMR is highest. A
systematic review of academic and grey literature and inter-
views with 28 experts conducted for this report highlight
the dearth of research on how to effectively and sustainably
secure innovation, access, and stewardship of antimicrobi-
als in LMICs (McDonnell et al. 2022). About half (51 percent)
of papers mention an LMIC (72 out of 141 papers identified),
but most do so in only passing, and less than 10 percent (14
of 141) focus exclusively on LMICs. Just 12.5 percent of papers
with listed authors (16 of 128) included any authors based in

an LMIC; 95 percent of authors were based in HICs.

Both the interviews and the literature review highlight how
LMIC- and HIC-based groups often have very different pri-
orities. Interviewees in LMICs focus more on access to drugs,
whereas researchers in HICs are more concerned about inno-
vation. Both groups highlight stewardship as a priority. The
landscape analysis found broad agreement that international
coordination and new antimicrobial purchasing arrange-
ments are needed to improve antimicrobial procurement
in LMICs. Differences in countries’ incentives and interests
suggest that a negotiated deal, or Grand Bargain, is needed
to integrate and balance these different priorities, prevent
stakeholders from losing out, and protect the system from

collapse (McDonnell et al. 2022; Laxminarayan 2022).

The literature review and interviewees also highlight the
significant research gaps that constrain political agreement
or policy action. This finding was used to frame the research
agenda undertaken as part of the working group, including
three country case studies (of Brazil, India, and Kenya) to
better understand the local context of antimicrobial mar-
kets (see annex A for a list of research projects and annex B

for recommendations included in the case studies of Brazil

and India). The rest of this report examines the challenges
identified by these research projects and the solutions that
come from them. As innovation is the first stage in the life of
a new product, followed by ensuring people are able to use it
and then protecting it from inappropriate use, we discuss the

issues in this order.

The recommendations included in this report come from an
array of sources. Ideas were taken from a review of the litera-
ture; discussions with working group members, a wide array
of stakeholders, and the public; and formal feedback from
experts and key stakeholders. We put them forward as ideas
that we believe will greatly improve public health, but do not

seek any ownership of or monopoly over them.

1.2 INNOVATION CHALLENGES
IN THE MARKET FOR
ANTIMICROBIALS

Problems throughout the R6D and market entry continuum
and an overall lack of incentives have resulted in a dearth of
antimicrobial innovation. This section examines the overall
situation and specific issues at each stage: the lack of adequate
R&D financing, difficulties determining what new products
are needed, the challenges and shortcomings of the current
regulatory system, and the systematic undervaluation of anti-
microbials by health technology assessment systems (the sys-
tems used to determine the value of a medical intervention,
considering medical, economic, social, and ethical issues)

(European Commission n.d.).

Overview of innovation problems

Despite the grave threat AMR will pose in the future and the
heavyburden itimposes today, efforts to find new treatments
have beenlimited. Fewer than 1.8 percent of the 13,605 Phase I
and Phase IlI clinical trials recruiting patients as of August 21,
2023 relate to bacterial infections (as tracked on clinicaltrials.
gov), even though 15.7 percent of global deaths are from bac-
terial infections, more than half of which are linked to resis-
tance (Tkuta et al. 2022). Figure 3 demonstrates this mismatch
between the scale of the problem and the amount of research

into potential solutions.
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FIeISINEY Mismatch between share of clinical
trials and global burden of disease for bacterial
infections

Burden of disease
(inside)

Clinical research
(outside)

[l Other illnesses Bacterial infections

Sources: United States National Library of Medicine n.d.; Institute
for Health Metrics and Evaluation (IHME) 2023; Institute for Health
Metrics and Evaluation (IHME) and University of Oxford 2023.

Note: The number of Phase Il and IlI clinical trials related to bacterial
infections was assessed by inserting the search term bacterial into
the condition or disease search box on clinicaltrials.gov and applying
four filters to the search: “Phase II” OR “Phase Ill,” “intervention,” and
“recruiting”” The total number of Phase Il and Il trials was found using
the same search terms, without any condition or disease indicated.
Searches were conducted August 21, 2023.

The R&D gap for antimicrobials is massive and has grown over
time. Over 25 years, the number of new antibiotics approved
by the US Food and Drug Administration declined by 81 per-
cent, from 16 in 1983-87 to 3 in 2008-12 (Luepke et al. 2017).
No new class of antibiotic has been discovered since 1987

(ReActn.d.).

The problem is not just the number of new products but also
their efficacy. A WHO assessment of the 60 antibiotics in
development in 2020 found that these potential products had
little benefit over existing drugs, with very few targeting the

most critical resistant bacteria. So serious is the inadequacy

of the pipeline of new antimicrobials that the WHO noted
that the lack of innovation is “undermining efforts to combat

drug-resistant infections” (WHO 2020).

Innovation is urgently needed to develop new antimicrobi-
als to replace those being lost to resistance. However, under
the current procurement system, the return on investment
is not sufficient to generate the private investments needed.
The revenue a company makes on a drug is determined by
the price and volume sold. For antimicrobials, any new drug
developed would ideally be kept in reserve as a last resort
in order to preserve its efficacy—and thus have a low sales
volume. Further, health technology assessments do not suf-
ficiently value all of the benefits derived from antimicrobials
(see page 10). As a result, prices could be unreasonably low

and market entry is limited in various countries.

Governments need to ensure that purchasing systems com-
pensate drug developers sufficiently, even if they are not the
direct purchasers. About $3.1 billion in global pull incentives
per antibacterial medicine per decade would be needed to do

so (Outterson 2021).

Some governments have recognized the need for action. At
the May 2023 summit, for example, the G7 health ministers
continued to “commit to exploring and implementing push
and pull incentives that promote investment in R&D of anti-
microbials” (G7 Health Ministers 2023).> However, few HICs
have implemented systems that will achieve the innovation
goals required. Issues such as free riding further limit pol-
icy change* Despite these challenges, several countries have

made progress (box 1).

Some positive developments occurred in recent years. The
level of push funding available to pharmaceutical compa-
nies engaged in antimicrobial R6D increased significantly.
In the first six years after its launch in 2016, for example, the
nonprofit CARB-X awarded $398.2 million dollars to prod-
uct developers, accelerating 92 R&D projects (CARB-X 2023).

3 Funding for R&D can be categorized as either push funding (which subsidizes research early in the process, helping companies “push”
a product to market) or pull funding (which rewards research output and so “pulls” a product to market). Both are crucial for a healthy

antimicrobial pipeline.

4 As all countries would benefit from the investment made by one in a purchasing system but only the country funding a pull incentive picks up
the cost, the incentive for individual countries to invest without collective action is reduced.
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BOX 1. KEY FEATURES OF REIMBURSEMENT SYSTEMS IN THE UNITED KINGDOM

AND SWEDEN

The United Kingdom's National Health Service (NHS)
offers reimbursement of products via delinked
payment contracts for up to £20 million ($25 million)
per year. Each year, in return for the use of its product
in the NHS, the manufacturer receives a fixed annual
payment, irrespective of the volume of antibiotic
used, based on the estimated value of the antibiotic
to society. Two drugs were selected during the initial
pilot for an initial 3-year period, with the option to
extend for up to 10 years.

The Swedish model is intended to secure access to
rather than boost R&D on antimicrobials. The model
guarantees a small amount of revenue for five
antimicrobials active against priority 1 pathogens
on the WHO priority pathogen list. The government
signed two-year contracts, with the possibility of
extension, with four pharmaceutical companies

for access to these five products. In return for
maintaining a defined security stock in Sweden and

The AMR Action Fund—a global coalition of pharmaceutical
industry, philanthropic funders, and multilateral develop-
ment banks launched in 2020—expects to invest more than
$1billion in projects by small biotech companies over the next
10 years (AMR Action Fund 2023). New Drugs for Bad Bugs,
Europe’s largest public-private partnership, invested across
the full R6D chain. More than half of the €660 million ($710
million) in its Innovative Medicines Initiative program (€347
million) came from the pharmaceutical industry (Innovative
Medicines Initiative n.d.; Kostyanev et al. 2016). Launched
in 2012, with the first projects starting in 2013, the program
encompassed eight projects, before finishing in 2021 (Inno-

vative Medicines Initiative n.d.).

Overall, however, experts believe that this push funding is
less than $200 million a year—significantly less than esti-
mates of push funding needs by the AMR Review, Drive-AB,
BCG, and the European Observatory on Health Systems and
Policies (Anderson, Panteli, and Mossialos 2023; Ardal et al.

2018; Boluarte and Schulze 2022; Review on Antimicrobial

committing to deliver to hospitals within 24 hours
of ordering, each pharmaceutical company was
guaranteed reimbursement of at least SEK 4 million
(approximately $370,000) per product. The revenue
companies received was partially delinked from
volume. If revenue from sales was less than the
guaranteed amount, the state paid the difference; if
revenue was greater than the guaranteed amount,
the companies received 10 percent. The Swedish
Public Health Agency has recommended that the
model be made permanent but acknowledges that
the program only facilitates access and does not
incentivize innovation.

An analysis found that the model allowed Sweden
to gain access to several medicines earlier than
similar European countries. During the 2.5-year
pilot duration, the state paid over SEK 25 million
(2.3 million) extra to ensure the availability of the
products.

Resistance 2016). A 2023 EU report stated that there is “rela-
tive consensus” on the need to provide additional push fund-
ing of $250-$400 million a year (European Commission and
Agency 2023). The most recent report by the WHO and the
Global AMR R&D Hub to the G7 Finance and Health Ministers
found that “the small biotech companies and research groups
developing the most promising pre-clinical antibacterial R6D
projects need additional push funding to replenish a weak
clinical pipeline” (WHO 2023d).

Since the final reports from the AMR Review and Drive-AB,
ideas on pull funding have become mainstream in policy
discussions. Many governments and supranational groups,
such as the G7, have released reports supporting such incen-
tives. Sweden is piloting a revenue guarantee model; the
United Kingdom’s National Health Service recently made its
subscription model permanent; Japan is developing a pilot
pull incentive as part of its 2023 G7 presidency; and Canada

recently announced plans to implement a pull incentive.
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Pull side proposals with different degrees of ambition are at
various stages of implementation across the G7. The Euro-
pean Union is considering its options. In the United States,
the Pioneering Antimicrobial Subscriptions to End Upsurging
Resistance Act (PASTEUR) failed to move through Congress in
the three years since it was first introduced. This potentially
highly impactfullegislation for a subscription model with con-
tracts up to $3 billion was reintroduced in 2023, however, and

has the support of the Biden administration.®

The benefits of investing in a pull mechanism for new antimi-
crobials are clear. Silverman Bonnifield and Towse model the
10- and 30-year costs and benefits of government subscrip-
tion-based pull mechanisms for the G7 countries, from both
the domestic and global welfare perspectives (Silverman Bon-
nifield and Towse 2022a,2022b, 2022c, 2022d; Towse and Sil-

verman Bonnifield 2022).6 The costs for their model are based

on the introduction of 18 new antibiotics over 30 years, with a

total commitment of $4.5 billion for each drug.

According to their analysis, in the G7 and the European Union
alone, the creation of new antibiotics would prevent almost 1.2
million deaths (table 2). Returns on investment would be huge
in every country, ranging from an 11-fold return in the United
Kingdom to an almost 28-fold return in both the United States
andJapan over a 30-year period. From the global perspective—
considering only the health value of Disability Adjusted Life
Years (DALYs) averted— the return on investment grows to
271over al0-year time horizon and 125:1 over the full 30-year

program duration (table 3).

Sensitivity analysis suggests that the high returns are robust
under a wide variety of alternative assumptions and scenar-
ios. The evidence is thus clear that it is in the interest of HICs
to fund new pull incentives, such as subscription models, for

development of novel antibiotics. As most of these gains will

I Estimated number of lives saved and refurn on investment from a pull mechanism for new

antimicrobials in selected countries

NUMBER OF LIVES SAVED

RETURN ON INVESTMENT (DOLLAR BENEFIT
PER DOLLAR INVESTED)

COUNTRY OR

COUNTRY GROUP OVER 10 YEARS OVER 30 YEARS OVER 10 YEARS OVER 30 YEARS
Canada 2500 48,10 4.5 20.4
European Union 20,000 384,900 3.9 18.2
Japan 14,100 269,700 6.0 277
United Kingdom 4,600 88,400 2.5 1.4
United States 20,000 383,000 59 27.6
G7 61,300 1,174,100 5.0 23.1

Source: Towse and Silverman Bonnifield 2022.

5 The PASTEUR Act would change how the government buys antimicrobials. Instead of paying per tablet, as in the current model, the US
government would pay a fixed amount per antibiotic, based on the quality of the drug. These payments would go to pharmaceutical

companies regardless of the volume purchased.

6 These estimates are based on an illustrative subscription program, with parameters drawn (where possible) from the literature and some
simplifying and deliberately conservative assumptions about program design and remuneration. The authors assumed that the cost of such a
subscription model would be split between G7 and EU countries based on their GDP. They assumed annual growth in antibiofic resistance of 2
percent and a 2 percent rise in mortality in a scenario without new antibiofics. After guaranteed payments, they assumed that antibiotic prices
would drop to marginal costs. Once deployed, each antibiotic was projected to reduce AMR-related deaths by 5 percent at its peak. The
model used a 1.5 percent discount rate for health benefits and a 3.5 percent rate for costs. Benefits were monetized based on the direct health
gains to patients from treatment of drug-resistant infections, calculated based on local Disability Adjusted Life Years (DALY), and averted

hospital costs directly associated with drug-resistant infections.
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Global costs and benefits of a subscription model after 10 and 30 years

ITEM AFTER 10 YEARS AFTER 30 YEARS
Total (discounted) cost (billions of dollars) 1.7 38.9
Lives saved 518,000 9,933,000
Disability Adjusted Life Years (DALYs) saved (millions) 19.5 374.5
Value of DALYs saved (billions of dollars) 310.6 4,874.2
Benefit: cost ratio 27:1 125:1

Source: Towse and Silverman Bonnifield 2022.

be achieved in LMICs, it is essential that drugs be rolled out

across the world.

Interviews and deliberations undertaken as part of this work-
ing group reveal consensus that LICs should not contribute
toward the R&D costs of new antimicrobials and that HICs
should fund the vast majority of R6D (McDonnell et al. 2022).
Middle-income countries (MICs)—particularly upper-mid-
dle-income countries, which often have large pharmaceuti-
cal markets, a high-burden of resistant disease (Murray et al.
2022),and growing R§D-based capabilities—are also expected

to increase their financial contributions to the R&D effort.

Deciding where responsibility should lie could help over-
come the collective action problems, allowing countries to
work together to fund research the entire world would bene-
fit from. Several approaches to dividing R&D costs have been
suggested. The UK government based its subscription model
on the relative share of its GDP as a percentage of global GDP
(see box 1). Towse and Silverman Bonnifield (2022) and Out-
terson (2021) divide the R&D costs exclusively between the
G7 and the European Union. Their results show that it is very
much in a country’s interest to fund such a system. Deciding
which system to use is a political exercise, which will require

compromise and negotiations.

R&D requires more than funding. All countries, regardless of
financial means, have an important role to play in undertak-
ing and enabling it, including by collecting and sharing sur-
veillance data and resistant isolates and undertaking clinical

trials.

Processes needed to set a more
equitable antimicrobial innovation
agenda

The pipeline for antimicrobials is inadequate, especially for
products needed in LMICs. In 2017, the WHO published a
priority pathogen list to guide R&D toward urgently needed
antimicrobials. The list might not have sufficiently reflected
the needs of LMICs, in part because of the lack of data. Data
collection on resistance increased in the past six years, par-
ticularly in LMICs. The next iteration of the priority pathogen
list, which is scheduled to be published in late 2023, should
benefit from these data (GlobalData Healthcare 2023).

Broader change is needed to assess and meet the antimicro-
bial R&D priorities of LMICs, however. For example, the WHO
could use the methods piloted under a research project this
working group conducted with Boston University.” These
methods include meta-analysis of the literature to look at
changes inresistance rates when holding the study, bacteria,

and drug fixed; correlations between drug resistance; ways

7 This research project proposes a methodology for determining research priorities and identifying the workhorse drugs that are most at risk
of becoming ineffective because of resistance. Workhorse drugs were identified using both absolute usage and the number of indications.
For usage levels, the study included the top five most used antibiotics in any WHO region. The number of clinical indications for which each
antibiotic was suggested in the WHO Essential Medicines List was then summed and weighted by dividing by the number of alternative drug
options for each indication. The 10 antibiotics with the highest weighted values were selected. The final list of workhorse drugs includes the 15

drugs that met either of these criteria.
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of weighting studies by sample size; and expert elicitation to
identify the drugs most at risk from resistance and those for
which arise in resistance would be most catastrophic (McDon-

nell et al. forthcoming).

Much of the need for antimicrobials in LMICs is for oral,
broad-spectrum antimicrobials that are effective against a
wide range of targets and that can be used when diagnostics
are not available to identify the pathogen causing the infec-
tion. These “workhorse drugs” are the backbone of many treat-
ment protocols and the first-line choices for many infections.
Workhorse antibiotics are likely to have been on the market
for years as generics. According to the research project with
Boston University, they are likely to be lost to resistance within
the next 15 years: Over 80 percent of experts interviewed as
part of this study believed that four workhorse drugs (amox-
icillin, cefalexin, ciprofloxacin, and cloxacillin) will very likely
be lost to resistance within the next 15 years and therefore
require replacement (McDonnell et al. forthcoming). The oral
form and broad spectrum of these drugs make them excellent
options for empiric treatment in settings outside of regional

or national hospitals (WHO 2021).

Since 2000, only 4 of the 40 new antibiotics licensed have
completed a neonatal program (Williams et al. 2022). Anti-
biotic formulations for neonates are far more important in
LMICs than elsewhere: among children under five who die
from AMR, 99.65 percent are in LMICs (McDonnell and Klem-
perer2022). R&D priority-setting under current market condi-
tions favors intravenous hospital drugs over workhorse drugs.
Less than 40 percent of products are being explored for oral
use, and only 3.6 percent are categorized as broad spectrum.
A more robust system is needed for determining the needs
of LMICs and integrating them into target product profiles or
health technology assessments. Given that the median time
from identification of promising target candidates to first
approval is 12.5 years (Outterson 2021), the need to develop

replacement drugs is urgent.

In parallel, improvements in both the technology and use of
diagnostics would make it easier to treat people with narrower
spectrum drugs, reducing the need for replacements for the

broad-spectrum drugs on which the world currently relies.

The inadequacy of regulation of
antimicrobials, including of clinical
trials

National regulatory authorities are crucial for ensuring the
safety, efficacy, and quality of medicines like antimicrobi-
als, but only 30 percent of national regulatory authorities
in WHO member states can efficiently regulate medical
products (WHO 2018). The lack of regulatory capacity poses
significant challenges, particularly for antimicrobials. Dupli-
cative approval processes for clinical trials result in wasted
resources, inefficiencies, and prolonged timelines for con-
ducting efficacy and safety studies. Cumbersome marketing
authorization procedures further discourage pharmaceuti-
cal companies from registering their products. Inadequate
vigilance and post-marketing surveillance also contribute
to AMR, as substandard and falsified products remain unde-
tected and untreated. In some countries, the lack of regu-
latory enforcement allows antimicrobials, including Watch
and Reserve antimicrobials, to be sold without prescription

(Belachew, Hall, and Selvey 2021; Saleem et al. 2020).

The current system of regulating clinical trials has limitations.
Insufficient comparative studies, lack of information on how
new drugs overcome resistance, and reliance on noninferior-
ity trials lead to inadequate information for prescribers and
procurers.® Older antimicrobials suffer from a lack of data on
optimal dosages and resistance selection. These challenges
hamper innovation and effective antimicrobial management,
contributing to the growing threat of AMR. Improving reg-
ulatory processes could provide crucial safety and efficacy
information, enhance drug stewardship, and accurately value
the benefits of new treatments (Muller, Theuretzbacher, and
Mouton 2015; FDA 2019; GSK 2023; Rex et al. 2019).

8 Noninferiority trials are designed to demonstrate that a new treatment is not substantially worse than an established treatment in terms of
efficacy rather than proving that the new treatment is superior. Such trials are used in situations in which the new treatment may offer other
benefits, such as reduced side effects, cost, or efficacy against antibiotic resistance pathogens (Rex et al. 2019).
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New methods needed to assess the
value of antimicrobial innovation
Countries can assess the value of new drugs using health tech-

nology assessments or target product profiles.

Health technology assessments

A health technology assessment (HTA) is a standardized,
multidisciplinary process that systematically evaluates the
properties, effects, and/or impacts of a health technology to
inform decision-making in healthcare (WHO 2023c). HTAs
allow health agencies to compare the benefits and costs of dif-
ferent treatments to determine which to make available. Asno
health care system can afford to make all medical treatments
available to all people, the goal of a decision-making process
based on HTA is to try to maximize the health benefits that

can be achieved given budget constraints.

For noncommunicable diseases, the benefits of a treatment
go predominantly to the person being treated. An HTA there-
fore evaluates the extent to which an intervention improves

a patient’s life.

Broader societal benefits come from treating communica-
ble diseases because treating one person quickly may stop
the infection from spreading to other people. To capture this
dynamic, models of disease patterns are often used. Dynamic
modelling is particularly challenging for resistance because

these wider health benefits are not well understood, partly

The STEDI framework for valuing antimicrobials

because data are limited and partly because knowledge is
lacking on all of the genetic factors that drive resistance and
cause disease and transmission (Colson et al. 2021; Niewi-
adomska et al. 2019), making it very difficult to capture the
wider societal benefits that accrue from a new treatment. A
2018 report described capturing the full value of antimicro-

bials as “challenging but not impossible” (Rothery et al. 2018).

The United Kingdom's HTA agency, the National Institute for
Health and Care Excellence (NICE), established a framework
to measure benefits of antimicrobials that traditional eval-
uation tools do not capture well in 2019. This framework—
Spectrum, Transmission, Enablement, Diversity, Insurance,
known by the acronym STEDI—was used in 2020, to measure
the value of two drugs—ceftazidime-avibactam and cefidero-
col—included in the United Kingdom’s subscription model

(table 4 and box 2).

Quantifying the value of these two new antimicrobials with the
STEDI framework proved very difficult. Both drugs were esti-
mated to have values that exceeded the maximum contract
value of £10 million ($12.7 million) a year under the United
Kingdom's pilot subscription model (recently increased to
£20 million) and for both drugs, most of the value came from
adjustments to the original modelling work. As a result, the
National Health Service and NICE plan to use a simplified mul-
ticriteria decision-analysis methodology to calculate the value

of antibiotics, building on the understanding gained from

ITEM DESCRIPTION

Spectrum

A narrow spectrum antimicrobial will likely generate less resistance than a broad-spectrum
antimicrobial because fewer species of bacteria will face selective pressure from it.

Transmission fransmission.

An antimicrobial that acts quickly reduces the period in which a patient is infectious, limiting

Enablement chemotherapies.

Antimicrobials facilitate other treatments, such as joint replacements, organ transplants, and

Diversity Having a range of antimicrobials available reduces the resistance pressure on any one drug.
Patients benefit from having an antimicrobial ready to deal with unexpected increases in
Insurance resistance.

Source: Leonard et al. (2023).
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BOX 2. HEALTH TECHNOLOGY ASSESSMENTS IN THE UNITED KINGDOM'’S

SUBSCRIPTION MODEL

In 2020, NICE evaluated two drugs, ceftazidime-
avibactam and cefiderocol, using the STEDI
framework established in 2019. An independent
group called Economic Evaluation of Health and
Care Interventions (EEPRU) was commissioned to
model the drug’s benefits, and submissions were
collected from patient groups, manufacturers, and
experts. For cefiderocol, EEPRU was not able fo
quantify benefits for the spectrum, transmission, or
diversity categories and could noft fully account for
the insurance value of a new drug. It projected 5,400
Quality-Adjusted Life Years (QALYs) over two decades

this more detailed work but relying more heavily on expert
elicitation. Experts recommend relying more on expert elic-
itation to quantify these benefits until the science advances
and epidemiological models are “developed that allow us to
understand the spread of resistance with greater confidence”

(Colson et al. 2021, page 4).

The STEDI-based model for AMR struggled to gauge the true
value of new antimicrobials, despite an extensive research
process. LMICs face similar challenges, but their more limited
capacity and differing needs mean that they need to develop

their own valuation methods.

Dr. Manuel Espinoza, of the Pontificia Universidad Catdlica
de Chile, and CGD developed a tool called Methods, Attri-
butes, Procedures, and Social Preferences (MAPS), which
helps evaluate the comprehensive value of antimicrobials in
LMICs. MAPS distinguishes itself from traditional HTA sys-
tems by assessing attributes that are more relevant to LMICs.
For example, broad-spectrum drugs that can target multiple
infections are valued more highly than narrow-spectrum ones
in LMICs because the ability to diagnose is more limited. The
tool recognizes the societal insurance value of having new
antimicrobials available for resistant pathogens, even if they
are notimmediately used, and puts greater emphasis on qual-
itative assessment. Table 5 outlines the key attributes to be

included in the MAPS tool.

for the drug. NICE’s review committee believed
EEPRU missed some drug values and adjusted the
estimate to 16,200 QALYs, meaning the majority of
the benefit came from expert feedback rather than
modelling. A similar size adjustment was made for
ceftazidime-avibactam (National Institute for Health
and Care Excellence 2022; Schurer et al. 2023; Woods
et al. 2022). These adjustments were an implicit
recognition that it is very difficult to accurately model
the benefits of new antibiotics. NICE will use a light
touch review system in the future.

Y Attributes of antibiotic value to be used
in the Methods, Attributes, Procedures, and Social
Preferences (MAPS) tool

ATTRIBUTE VALUE

Intrinsic > Comparative clinical effectiveness
property > Safety
of the .
> Novel action value
technology
> Spectrum value
> Impact on burden of disease of the
population
Healthcare > Efficiency (economic value)
system > Equity in access
erformance/ L
P > Equity in health outcomes
goals
> Diversity value
> Enabling value
> Transmission value
> Insurance value
> Stewardship value
> Implementation value
Broader > Value of hope
social values |+ gcientific spillovers
> Family spillovers
> Productivity impact on patients
> Productivity impact on careers
> Macroeconomic effects
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Using target product profiles

A complement to HTAs are target product profiles (TPPs).
Under this system, attributes of value are set prospectively
for innovative health products that meet different crite-
ria. As these criteria are set before products are developed
rather than retrospectively (as in HTAs), this approach may
provide better signals of what society values and is willing
to reimburse, reducing commercial risk. Earlier HTA value
assessments can also be conducted when a drug is early in
development, but such assessments are notlikely to be avail-
able in LMICs.

The proposed PASTEUR Act legislation in the United States
would use a TPP-like mechanism, with the US government
first undergoing a rule-making process before publishing

various attributes and subscription values.

Measuring successful innovation

In order to test whether new financial incentives, changes to
HTA systems, and TPPs are having an impact on the pipeline,
targets should be set for innovation. They should be based on
estimates of the number of antimicrobials needed and cou-
pled with the WHO system to track R6D. The WHO system
already tracks the number of antibiotics under development
by antibacterial class, route of delivery, stage of development,
target pathogen, and in some cases whether the drug is “inno-
vative” (WHO 2023a). This information can be adapted and
matched to the bacterial priority pathogen list or a TPP to
determine whether innovation needs are being met. Targets
should look not only at the number of successful candidates
approved but also at different stages in the clinical pipeline, to
see whether targets are likely to be met in the future. About 16
percent of antibiotics going into Phase I trials are eventually
approved (Outterson 2021b); if a TPP list calls for two prod-
ucts against a particular pathogen and there are only three
candidates in the pipeline active against this pathogen, all of
which are in early stages of development, it is highly unlikely
that this target will be reached. Policymakers need not wait

until two of the candidates have failed to react to this shortfall.

1.3 ACCESS CHALLENGES IN THE
MARKET FOR ANTIMICROBIALS

Itisvital that everyone who needs them is able to access safe
and effective antibiotics, including Access, Watch, and Reserve

drugs (box 3).

Focusing efforts on expanding access to antimicrobials cross-
listed on the Essential Medicine List and the AWaRe classi-

fication, especially Access category drugs, can help boost

BOX 3. THE AWARE
CLASSIFICATION

The AWaRe classification, established by
the WHO in 2017, groups antibiotics into four
categories:

> Access drugs are antibiotics that have a
relatively low resistance potential and a good
safety profile in terms of side effects. They are
usually relatively inexpensive and easy to use
and often have a narrow spectrum of activity.

> Watch drugs are antibiotics that tend to have
a broader spectrum of activity and are rec-
ommended as first-choice options for patients
with more severe clinical presentations or for
infections for which the causative pathogens
are more likely to be resistant to Access drugs.

> Reserve drugs are last-resort options, used
for severe circumstances when all other anti-
biotics have failed.

> Not Recommended drugs are fixed-dose
combinations of antibiotics that are not
approved by the major regulatory agencies.
Some fixed-dose combinations of antibiot-
ics are well evidenced and provide valuable
clinical benefits. However, most are not rec-
ommended, as they may result in increased
toxicity and resistance. The WHO strongly

discourages their use.
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LGS Number of anfimicrobials in each AWaRe category

NUMBER OF DRUGS ON ESSENTIAL

DRUG CATEGORY MEDICINES LIST* TOTAL NUMBER OF DRUGS
Access 21 87
Watch 12 139
Reserve 8 29
Not recommended 0 107
Total 41 362

Source: AWaRe book (World Health Organization 2022b).

Note: * List curated by the WHO that enumerates medications deemed to be most necessary for a basic health care system.

appropriate use and limit resistance. Of the 41 cross-listed
drugsincludedintable 6,17 are oral antibiotics. They are espe-
cially useful because they can be administered easily and used
interchangeably (WHO 2021). For example, azithromycin and
clarithromycin are both macrolides and share the same mech-
anism of action and similar treatment profiles (Whitman and
Tunkel 1992). Although it is important for one of these treat-
ments to be available in all clinics, it may not be necessary to
supply both. More information on AWaRe can be found in the

AWaRe book (World Health Organization 2022b).

An estimated 5.7 million people die every year from antibiot-
ic-treatable infections, most of whom live in LMICs; improv-
ing access to drugs would dramatically help reduce this toll
(Daulaire et al. 2015). Antibiotics are such an important part of
health treatment that it will never be possible to achieve the
Sustainable Development Goal of achieving universal health
coverage without access to them. Access is so low in certain
low-income settings (box 4) that some experts have argued
that increasing the consumption of more common first- and
second-line antibiotics in those places may decrease, rather
than increase, the AMR burden, by reducing demand for
Watch and Reserve drugs (Hellamand, van Gerven, and Rafiqi
2022; Murray et al. 2022).°

BOX 4. LACKOF ACCESS TO
ANTIMICROBIALS IN LOW-INCOME
COUNTRIES

Access to antibiotics has increased in LICs, but
significant barriers remain to their appropriate
use, including exclusion from essential medicines
lists; poor quality assurance; inadequate
regulatory systems that make it particularly
difficult to regulate imported drugs; and limited
availability of narrow-spectrum antibiotics,
according to research conducted by Pisani and
McDonnell (2023 forthcoming) for the working
group. They also found insufficient evidence

to support the widely held view that increased
antimicrobial use in LICs is disproportionately
driving resistance. Better data on resistance
patterns and antibiotic use as well as improved
laboratory capacity and reporting systems are
needed to better frack and address issues in the
antimicrobial ecosystem in these countries.

Inadequate access to off-patent
medicines

Most of the antibiotics sold in the world are off-patent. In the
90—disproportionately wealthy—countries tracked by IQVIA's
MIDAS project, off-patent medicines account for three-quar-

ters of drugs sold by volume and 88 percent by standard

9 Recent work by the Global Research on Antimicrobial Resistance Project (Murray et al. 2022) estimating the global burden of AMR highlights
the case of Western Sub-Saharan Africa. This region has the highest burden of resistance in terms of mortality, although other parts of the
world have higher resistance rates. Increasing consumption of first- and second-line antibiotics there may decrease rather than increase

deaths associated with AMR in the region.
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treatment unit (Madden and Outterson 2023). They very likely

make up a far greater proportion of use in the rest of the world.

The nature of the access problem for off-patent medicines
(which include all antibiotics in the Access category of the
AWaRe classification) is very different from access issues for
Reserve drugs (which includes many on-patent medicines).
Demand for Access drugs is very large, and supply chains are
often disrupted, for a variety of reasons. Profit margins are
very low, which means that manufacturers quickly drop out
of the market when production costs rise. Fluctuations in sup-
ply and demand can cause prices to fall unpredictably; when
prices fall, manufacturers lose out. These market trends apply
for most high-volume generic drugs in LMICs but particu-
larly for infectious disease treatments like antimicrobials, for
which disease outbreaks can cause demand to rise unexpect-
edly. In contrast, demand for patented antibiotics tends to be
very low and concentrated on hospital care. Resistance rates
clash with these market pressures, because antimicrobials
must be replaced when effectiveness diminishes rather than

when supply and demand are sufficiently aligned.

Challenges accessing Access drugs: Case study
on amoxicillin

Amoxicillin is a vital antibiotic. It is recommended by the
WHO's AWaRe book as the first-choice treatment for 10 of the
12 most common primary care infections requiring antibiot-
ics (WHO 2022). Resistance to amoxicillin remains low, and
it is one of the cheapest antibiotics tracked by international
reference prices. Research in Cameroon and the Democratic
Republic of Congo found that it had the lowest markup of any

antibiotic (Schafermann et al. 2020).

Despite its importance, amoxicillin is often in short supply,
including in HICs. Inlate 2022 and early 2023, shortages were
recorded in 80 percent of the 35 countries on which the WHO
had data (including the United States, Canada, the United
Kingdom, and 25 of the European Union’s 27 member states)
(Mancini and Kuchler 2022). Tracking medicine shortages in
LMICs can be much more difficult, because of limited data, but
these countries usually suffer far more during global shortages
(Silverman et al. 2019; McDonnell et al. 2021).

The supply issues with amoxicillin stem from it being an
inexpensive, off-patent, generic drug. Low profitability leads
to decreased manufacturing investments, rendering the sup-
ply chain unstable. More than 1,000 companies manufacture
amoxicillin, but most rely heavily on a few active pharmaceu-
tical ingredients, which they import largely from China. The
vulnerability of this supply chain also affects other generic
medicines, but the problem is more critical for anti-infectives
like amoxicillin because changing disease patterns and public
health crises can drastically alter demand, as they did in 2022
(Chigome et al. 2019; Cohen et al. 2023). AMR heightens the
risk of shortages. Increased production costs can quickly lead
to a market exit by manufacturers, creating global shortages
(Raghavendran and Christian 2022). Wealthier countries can
secure more supplies by out-paying poorer countries; LICs
struggle because of structural obstacles, exacerbating their

shortages (McDonnell et al. 2021)

Manufacturers have to strike a balance between overproduc-
ing and maintaining a steady supply. In a market with already
thin margins, overproduction can lead to significant financial
losses, which fall on producers. Underproduction can result in
shortages, affecting patient care, with society at large rather

than producers paying the cost.

The low price of amoxicillin can disincentivize use. The phar-
maceutical industry, pharmacies, and in some countries even
clinicians are incentivized to promote and prescribe more
expensive drugs by fostering the belief that they are more
effective (Lu 2014). Lack of confidence in amoxicillin is likely
exacerbated by the high levels of substandard product. A review
of theliterature on the drug between 1992 and 2009 found that
amoxicillin was the most commonly identified substandard/
falsified antibiotic, detected in 29 countries (Kelesidis and
Falagas 2015). The drug’s poor quality reflects both criminal
activity and poor regulation. Wide variation in thermostability
also affects the drug, particularly in the tropics, where tem-

peratures and humidity are high (Robertson et al. 2021).

Under the current global regulatory system, the onus for qual-
ity assurance lies with the importing country, which may lack

the capacity to ensure that antibiotics acquired at low cost from
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other countries are not substandard and kill resistant as well as
susceptible bacteria (Eban 2019; Thakur and Reddy 2022). This
caveat emptor system does not work well for the large number
of LICs that import most of their low-cost generic antibiotics
from a handful of producer countries, particularly as these
countries are much more likely to have tropical and subtrop-
ical climates, in which medicines degrade quickly (Pisani and

McDonnell forthcoming).

These problems are well understood, but governments have
not taken enough action. In a study undertaken for this work-
ing group to assess antibiotic needs and use in LICs, several
interviewees expressed concern that the focus on fixing supply
issues for Reserve and novel antibiotics detracts from solving
supply constraints for more frequently indicated medicines.
A primary physician in a LIC said, “We’re using cipro[floxacin]
because it's about to expire, and we don't have amoxicillin...
There’s no point policing cipro if you don't have access to amox-
icillin” (Pisani and McDonnell forthcoming). This situation
leads to suboptimal treatments, which are bad for patients and
society atlarge, as less effective medicines can give pathogens
an opportunity to develop resistance, posing a danger to the

wider population (Hellamand, van Gerven, and Rafigi 2022).

Several policy options could address the access problems of
off-patent medicines such as amoxicillin. Greater resilience
needs tobe builtinto the global procurement system to protect
people from demand fluctuations (which often means pro-
curers paying more for reliability). Regulatory systems need
to be improved to ensure that medicines are produced to a
high standard, and much better data are needed on both the
supply of and demand for antibiotics. No one knows how many
tablets of amoxicillin are consumed annually, how many pro-
ducers there are, or how many drugs can be produced. Better
datawould allow improved forecasting of demand surges and

supply shocks.

Challenges accessing Reserve drugs

Low-volume antibiotics that are off-patent often suffer from
the worst of both worlds. The supply chain is weak because no
one organization has a monopoly on the drugs and thus an

incentive to manage it. At the same time, sales volumes are

very low, so alow-cost higher-volume business model does not
work. As a result, if demand for these drugs increases, there
may not be the capacity to meet it. As AMR gets worse, drugs
that were once not seen as being very useful may become far
more important. Knowledge about “forgotten” antibiotics and
how to produce them is being lost, however. The marketing
authorization from regulators to sell these drugs may also have
lags. When this happens, clinical trials may be needed. Without
intellectual property rights, however, there is little incentive
for the private sector to undertake these tasks (Pulcini et al.

2012; Morgan et al. 2023).

Inadequate access to on-patent
medicines

Access problems for on-patent medicine can stem from unaf-
fordability for low-income populations. Barriers to entry also
lead to a lack of availability in many countries (Kallberg et al.
2018). The 2021 Access to Medicine Foundation AMR Bench-
mark found that of 17 on-patent medicines, only 6 had filed
for marketing authorization (the step required by regulatory
authorities to grant market access) in 10 or more LMICs, and
only 3 companies had registered any of their patented medi-

cinesin a LIC (Access to Medicine Foundation 2021).

Research conducted with the Indian School of Business for this
working group provides further evidence on the lack of avail-
ability and affordability of on-patent antimicrobials in LMICs.
The WHO Essential Medicines List includes eight Reserve
antibiotics. More than half of Indian states have either none
or only one such antibiotic on their essential druglist. Reserve
and Watch drugs are far more expensive than Access drugs in
India (32 and 9 times more, respectively), making them unaf-
fordable for many people in a system in which 47 percent of
health expenditure is out of pocket (Ministry of Health and
Family Welfare 2023).

Research conducted by CGD in collaboration with the Access
to Medicines Foundation for this working group found that the
reason for thelack of availability and affordability of on-patent
medicines in LMICsis threefold: lack of a viable market in many

LMICs, complexities with introducing drugs into these markets,
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and fears of resistance development, which could harm the

market in HICs.

The market for selling these drugs in most LMICs is very small
because of low and unstable demand. On-patent antibiotics
usually fall into the Reserve category, which are intended
mainly for use only where indicated by diagnostics. Large
LMICs may seem to have large needs and thus a sufficiently
large market, but demand in these countries is often hampered
by aweak healthcare system, including insufficient diagnostic
capabilities to demonstrate a need for Reserve drugs. In addi-
tion, fragmented healthcare systems—as in India, for example,
where states are responsible for procurement—means there
may be insufficient demand in each region. Demand forecast-
ing is difficult in these markets because of opaque systems,
lack of data, and the highly variable demand that comes from
infectious disease fluctuations. In some instances, pharma-
ceutical companies withdraw because the market size does
not justify the large annual costs of maintaining registra-
tion. Indeed, the share of antibiotics pulled from the market
because of commercial difficulties is larger than that of other
drugs (Luepke et al. 2017).

The limited market and high costs of deploying treatments
deter companies from selling in certain regions because of
the need for extensive, expensive data collection on local resis-

tantinfections, regulations, medical contexts, and diagnostics

use as well as the complex registration processes required for
each country, which may include additional requirements and
potential backlogs. Antimicrobials present unique challenges
because of the need for data on resistance rates and steward-
ship capabilities, as well as potential delays from novel trial

designs.

Antimicrobials are unique among drugs in that excess use in
one patientleads to waning efficacy for all patients; use in one
location can thus reduce the market in another. Some pharma-
ceutical companies have expressed concern about stewardship
and apprehension about rolling out antimicrobials in regions
where profit is low and the potential for misuse is high. These
companies sometimes require LMICs to provide assurances
or meet specific stewardship conditions before rolling out
their drugs (Klemperer, Rafiqi, and McDonnell forthcoming).
These requirements can be too complex for countries with

poor health infrastructure.

Current solutions to access
challenges

Several initiatives have been created to overcome access
problems. Boxes 5, 6, and 7 describe essential features that
any solution to improve access to existing and new antimi-

crobials should include.

BOX 5. THE SHIONOGI, GARDP, AND CHAI PARTNERSHIP FOR THE ROLLOUT OF

CEFIDEROCOL

Cefiderocol is a new antibiotic developed by
Shionogi, a Japanese pharmaceutical company, for
the treatment of severe gram-negative infections that
are resistant to other medications (Shionogi 2019).

In June 2022, Shionogi signed a licensing agreement
with the Global Antibiotic Research and Development
Partnership (GARDP) and the Clinton Health Access
Initiative (CHAI) to accelerate access fo this product,
especially for LMICs, which might otherwise have
enjoyed only delayed (if any) access to a novel
antibiotic (Global Antibiotic Research & Development

Partnership 2022). Under this agreement, GARDP can
manufacture and commercialize cefiderocol through
sub-licensees in 135 countries. This agreement will
cover almost 70 percent of countries, including most
of the world’s population living in areas with the
highest burden of antibiotic resistance, most MICs,
all LICs, and a few HICs. GARDP and CHAI will use
their expertise in shaping markets and introducing
medicines worldwide to help overcome the technical,
legal, regulatory, and economic barriers that could
otherwise hinder rollout.
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BOX 5. CONTINUED

The agreement also includes provisions to work
with experts and health ministries to improve
hospital-based stewardship programs that ensure
appropriate use. Such provisions are crucial to
prevent the development of resistance and thus
preserve the efficacy of cefiderocol. Shionogi
received no payment for the rights or for sales in
LICs or lower-middle-income countries. It receives
royalties of 9 percent for drugs sold in HICs and

5 percent for drugs sold in upper-middle-income

countries. It relies on revenues from HICs to recoup
innovation costs.

This license agreement is the first such agreement
between a pharmaceutical company and a nonprofit
public health organization for a recently approved
antibiotic. It was published online (Shionogi and
GARDP Foundation 2022) in order to serve as

a baseline for future agreements. Although the
agreement is promising —and provides a template
that could pave the way for future agreements to
improve access— time will be needed fo assess the
rollout and impact of the program.

BOX 6. SUPPORTING TREATMENT FOR TUBERCULOSIS THROUGH THE GLOBAL

DRUG FACILITY

The Global Drug Facility (GDF), launched in 20071,

is a flagship mechanism that supports access fo
diagnostics and treatment for tuberculosis (TB).

The GDF plays a critical role in the market for TB
treatments, including supporting stewardship and
market shaping, procuring and distributing products,
providing technical assistance, and supporting
capacity building for national-level TB programs. It
could be leveraged directly or serve as a model for
a similar mechanism to carry out a range of market-
shaping and procurement functions for other critical
antimicrobials in LMICs.

Universal access to TB treatment is critical to curb its
spread, especially among vulnerable populations.
Before the GDF, low demand led to sparse supply
and inflated costs of TB treatments. As the largest
TB medicine and diagnostics supplier to the public
sector, the GDF delivered TB products to 130
counftries in 2022 (Stop TB Partnership 2022). This
growth increased the annual value of medicines
and diagnostics for drug-resistant TB sold through
the GDF from $69.4 million in 2008 to $253.1 million
in 2021 (Stop TB Partnership 2023). Offering services
from pooled procurement to technical assistance,
the GDF supports suppliers, facilitates R&D, and
streamlines the global TB response.

The GDF model lowers the cost of medicine by
consolidating demand across countries; decreasing
transactions costs for procurers and suppliers; and
de-risking suppliers from wastage by using numerous
tools, including packaging in four languages, a
strategic rotating stockpile, and the purchase of full
batches of low-demand products. It estimates its
cost savings between 2020 and 2022 at $100 million,
primarily through price reductions, flexibility to cancel
and postpone orders, and downward adjustment of
order volumes for unneeded medicines, according

to GDF Chief Brenda Waning. International donors
and funds derived from a small procurement fee
cover the operational costs of the GDF, which is
headquartered in Geneva and housed at the Stop
TB Partnership. This funding structure ensures

that the prices paid by countries for TB medicines
and diagnostics procured by the GDF remain low.

To incentivize political action against TB, the GDF
offers the most affordable prices to countries. Their
approach fosters tfransparency, as the GDF offers the
same prices to all participant countries, which are
publicly listed. As a result, the lowest prices in the GDF
catalogue can be considered benchmark prices for
other TB medicine purchasers.
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BOX 6. CONTINUED

The GDF model can be applied to other areas of
AMR to provide similar market shaping and pooled
procurement benefits. The approach is already being
considered to procure and distribute cefiderocol
through the partnership between GARDP, Shionogi,
and CHAI. A similar approach could be considered

for other antimicrobials to ensure stable, predictable
demand for suppliers; enable the negofiation of
concessionary prices; provide procurement tender
expertise and experience; facilitate the management
of shortages through strategic rotating stockpiles;
support the scaling-up of antimicrobial use
in-country; and explore the potential of accelerated
introduction of new diagnostic and treatment tools.

BOX 7. STRATEGICALLY STOCKPILING SELECTED ANTIBIOTICS

A strategically managed stockpile of select
antibiotics can serve various critical functions,
yielding numerous advantages for manufacturers
and patients alike. Most medicines are not currently
stockpiled. In a literature review undertaken for

this working group, five categories of benefits were
identified (Yadav forthcoming):

> Buffer supply disruption: Maintaining a reserve
stock can safeguard against glitches in the manu-
facturing process (issues with the active pharma-
ceutical ingredient or finished product production),
manufacturer exits, and logistics disruptions.

> Buffer surges in demand surge: A stockpile can
meet short-term spikes in demand while regu-
lar production ramps up to match the increased
requirements, preventing stockouts during periods
of heightened demand.

> Play a market-making role: In markets with prod-
ucts experiencing initially low demand or perpetu-
ally low demand, the stockpile can act as a market
maker, providing a stable supply to encourage
market growth and development.

> Stabilize markets: A stockpile can play an active
role in managing supply and demand fluctua-
tions, reducing demand volatility, and creating
more stable market conditions for manufactur-

ers to plan production. Providing a predictable

stream of orders prevents manufacturer exits and
encourages sustained market participation by
manufacturers.

> Mitigate routine program stockouts: A stockpile
can help combat poor forecasting, late order
placement, and extended lead-times, ensuring a

reliable supply during routine operations.

A review of literature on the US Strategic National
Stockpile, the GDF Stockpile, the Oral Cholera
Vaccine stockpile, the Oseltamivir stockpile, and
Health Emergency Preparedness and Response
Authority’s feasibility studies of an EU stockpile
demonstrate that existing and proposed stockpiles
play multiple roles. Their design depends on their
primary function. Careful evaluation is necessary fo
determine the appropriate level of stockpiling (active
pharmaceutical ingredient or finished product) and
identify the entity responsible for holding the stockpile
(manufacturer, government agency, or distributor).
These decisions should be based on the specific
characteristics of the product market.

Creating a stockpile for selected antibiotics could
yield substantial benefits. But cost-effectiveness of
establishing a stockpile should first be established fo
see whether these benefits are worth any additional
expense, and a detailed operational design should
be developed to ensure the stockpile’s successful
implementation and utilization.
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Ensuring that antibiotics reach the
people who need them

Very little information is available on antibiotic consumption,
particularly in LMICs. Even less is known about whether drugs
are reaching the people who need them most, although there
is considerable evidence of stockouts and shortages in many
LMICs and the lack of registration of many drugs (Pisani and

McDonnell forthcoming).

A standard should be created on what access means. It
should be an adapted version of the Essential Medicines List,
amended toreflect the fact that not every antimicrobial should
be available in every setting. For example, it may not make
sense to dispense intravenous or Reserve drugs in primary
care settings. The standard should also reflect the fact that
drugs can sometimes substitute for each other, so that only
one of two drugs on the Essential Medicines List might be suf-

ficient in a given location.

1.4 STEWARDSHIP CHALLENGES
IN THE MARKET FOR
ANTIMICROBIALS

The inappropriate and overuse of antimicrobials is one of the
key drivers of resistance. Curbing these practices requires
stewardship—the careful and responsible management of
antibiotic use to ensure that their efficacy is maintained over

time.

Current purchasing systems incentives are inconsistent with
good stewardship. In India and Kenya, half of all antibiotic pre-
scriptions in primary health care settings for example were
found to be inappropriate (Sulis et al. 2020). In the United
States, 30-50 percent of out-patient prescriptions were found
to be inappropriate (Centers for Disease Control and Preven-
tion 2022). In the United Kingdom, 20 percent of antibiotics
prescribed in 2018 were found to be inappropriate (Public
Health England 2018). For some common illnesses, such as
respiratory tract infections, the majority of prescriptions are
usually deemed inappropriate (Jorgensen et al. 2013; Bianco

etal.2018).

Inappropriate antimicrobial use is the result of structural
failures and perverse incentives. Because revenue is directly
linked to the volume of sales in current purchasing systems,
producers and drug dispensers are incentivized to oversell
antimicrobials to increase profits. Some pharmaceutical
companies offer prescribers direct financial or nonfinancial
incentives, paying doctors and pharmacists and/or providing
them with free goods if they prescribe high levels of antimi-
crobials (Davies, Meesaraganda, and Stockton 2019). Drug pre-
scribers and dispensers can also face pressures from patients
to provide drugs. These incentives may be particularly strong
for more expensive drugs, which are usually the ones that are
most important to protect in countries where regulation does

not exist or is not properly enforced.

As of 2020, in 29 countries—all of them LMICs—over half of
total health expenditure was out of pocket (World Health Orga-
nization Global Health Expenditure database 2023). In these
settings, many people rely on private pharmacies and drug
shops for access to medicines. Even within hospitals, public
and private, it is common for patients to have to obtain nec-
essary medicines from private retail pharmacies and bring
them to the facility. Private pharmacies in settings with weak
regulatory enforcement dispense antibiotics without pre-
scriptions. One review found a global pooled prevalence of
community pharmacies dispensing nonprescription antibi-
otics of 63.4 percent. The prevalence was significantly higher
in LICs than in HICs (Li et al. 2023), with the country’s income
level one of the factors driving nonprescription dispensing.
This finding is notlimited to oral Access drugs;ithasalsobeen
documented for Reserve drugs (Islam et al. 2022; Saleem et
al. 2020). In the state of Kerala, India—a state with a relatively
well-functioning public provision system—over 68 percent
of injectable antibiotics (based on the defined daily dose) are
dispensed in the private sector, primarily through retail phar-
macies (Fazaludeen Koya et al. forthcoming). Private pharma-
cies may dispense incomplete courses, increasing the risk of

resistance developing.

Governments in countries with strong regulatory capacity are
able to use policy tools to align the private pharmacy sector

with broader healthcare goals. Doing so is more challenging
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for countries with weak regulatory capacity. One reason why it
is difficult to regulate the market in these settings is extreme
market fragmentation. In the United Kingdom and the United
States, pharmacy chains are prevalent. In many other coun-
tries, the pharmacy sector is dominated by independently
owned shops. Indeed, several LMICs in Asia and Africa have
regulations banning chain ownership of pharmacies (Lowe
and Montagu 2009). In India, chain pharmacies make up less
than 4 percent of the approximately 800,000 pharmacies and
drug shops (Miller and Goodman 2016). Enforcing regulations
on this vast number of individual pharmacies poses a signif-
icant challenge, as it is virtually impossible for inspectors to

visit each pharmacy, especially given resource constraints.

Difficulties also arise from the extreme fragmentation of the
pharmacy distribution business in many countries. Frag-
mentation of wholesalers, sub-wholesalers, cleaning and
forwarding agents (intermediaries between drug manufac-
turers and transportation services) and stockists that cover
specific states or subregions leads to additional markups in
prices, resulting in higher retail prices and posing challenges
for regulatory enforcement. Other factors, such as the lack of
professional accountability of dispensing staff, are also very

important.

Fixing regulation alone will not be sufficient, as it will not
address the root cause of the problem: the incentive incom-
patibility of individual pharmacies regarding the dispensing
of antibiotics. Unless the profits from adhering to proper
prescribing practices exceed the profits that can be earned
by excessive antibiotic dispensing, excessive dispensing will
continue. Addressing the problem requires changing the rev-
enue model of the pharmacy, with respect to Access and, in

appropriate cases, Watch antibiotics.

New digital technology companies (including mPharma,
SwipeRx, Reach52, Maisha Meds, MedSource, Saveo, Biddano,
and PharmaRack), which play the role of eco-system orches-
trators (ESOs), could help reduce inefficiencies in distribution
systems and offer a possible vehicle to delink payments from
sales volume in out-of-pocket payment systems (box 8) (Yadav

McDonnell forthcoming). By digitizing certain aspects of the

retail pharmacy business, these companies gather informa-
tion on demand and inventories. Some of these new distri-
bution companies also provide working capital and financial
management systems to help improve the operations and
efficiency of traditional retail pharmacies. They have a com-
prehensive view of sales, stocking, and pricing information
within their network of pharmacies, enabling greater trans-

parency and visibility.

The fine balance of strengthening
stewardship while ensuring access
Balancing stewardship and access is tricky. Methods designed
to limit overuse (such as requiring a doctor’s prescription for
antimicrobial purchases) can limit access in regions with high
levels of morbidity and mortality from treatable infectious
diseases and where doctors are not easily accessible. These
settings—which are largely (though not exclusively) concen-
trated in LMICs—need both better access to antimicrobials
and more appropriate usage, which in some cases may mean

lower use.

Stewardship measures also need to avoid imposing too great a
burden on already stretched healthcare professionals. Enter-
ing prescriptions into a database may be too time consuming,
for example, reducing the number of patients providers are
able to see. Any policy designed to strengthen stewardship
must allow countries sufficient flexibility to sustain and
expand access to antibiotics at a level commensurate with

the local disease burden.

Several policies have been proposed and implemented to
strengthen stewardship and appropriate use well beyond
antimicrobials (Silverman Bonnifield and Klemperer 2023).
Many drugs are restricted in some way out of concern for side
effects, long-term safety issues, psychoactive effects, addic-
tion, social norms, or externalities. One obvious method to
regulate use of medicines is through price—using health taxes,
limiting insurance eligibility, or simply making drugs prohib-

itively expensive.

Some methods—such as drug approval and registration
requirements, prescription requirements, limited drug pack

sizes, and criminalization of possession/distribution—directly
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BOX 8. DELINKING PAYMENTS FROM SALES VOLUME IN OUT-OF-POCKET

PAYMENT SYSTEMS

Eco-system orchestrators (ESOs) can promote

the appropriate dispensing of antimicrobials and

the rapid introduction of novel antimicrobials

in an inferorganizational network consisting of
pharmaceutical manufacturers, distributors (digital
or conventional), and retail pharmacies. Emerging
technology-enabled players could act as ESOs,
introducing a volume-delinked payment model to
decouple payment from the quantity of products
sold. The manufacturer would sell the novel antibiotic
on an annual subscription fee basis to an ESO,

which would then resell it to retail pharmacies and
hospital pharmacies using a two-tier pricing structure
in which pharmacies pay less if they provide data
demonstrating appropriate use. This mechanism
would mitigate the current incentives for overselling
and inappropriate use. The system would have to be
designed carefully to ensure that the ESO does not
have incentives to under- or oversell these drugs.

As part of this scheme, the ESO would also offer
attractive pricing and credit terms for other
high-profit products, providing the potential for
pharmacies to significantly increase their revenue.
These terms would incentivize the pharmacy fo

affect the availability of medicines. Other methods seek to
improve the behavior of healthcare providers, by, for exam-
ple, limiting their interactions with industry, imposing legal
liability for prescribers, or mandating that information check
prescribing databases before dispensing. Other methods to
ensure responsible use include requiring appropriate label-
ling of medicines (including dosage information), patient
education, and patient consent. Targets have also been used

to address problems of collective action.

This report examines three policy interventions: prescription
policy, reporting databases, and the setting and measuring
of targets. In calibrating these policy options, the WHO'’s

AWaRe categories offer a useful paradigm for distinguishing

comply with ESO rules, even if sales of the novel
antibiotic were low, as the overall arrangement is
highly beneficial. The ESO would also be responsible
for monitoring sales of the new antibiotic to ensure
compliance, and collaborating with regulatory
agencies fo share data on usage.

To ensure the feasibility and potential success of

this model, a few elements need to be in place.
Manufacturers must be willing to set the subscription
fee sufficiently low that ESO risk is not prohibitively
high. The potential involvement of a third-party
agency to underwrite some of the ESO’s risk

through a volume guarantee arrangement could
help manufacturers do so. The model also requires
collection of comprehensive data on sales volumes,
specific prescriptions, and specified indications for
use. These data are crucial to reduce the vulnerability
of the system to manipulation by various actors.
Without strong data systems and auditing, any
network member might game the system.

This model should be piloted first for Reserve-
category injectable antibiotics, which have not yet
been widely adopted in LMICs. If pilots are successful,
the system could be scaled up and used more widely.

and differentiating levels of controls and regulations across

antibiotic drugs/classes.

Prescription policy

Prescription policy refers to the approvals from specific types
of health workers patients must obtain before being given a
drug. By forcing people to see a medical professional before
accessing medication, prescription policies aim to ensure

appropriate use.
Five levels of stringency can be distinguished:

» Anyone can obtain a medication from any shop.
» Medicines can be dispensed only under the supervision

of a pharmacist (Pharmacist-Only Medicines 2013).
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Only pharmacists or nurses are authorized to write
prescriptions.

Only doctors are authorized to write prescriptions.
Prescriptions are limited to certain in-patient locations,
such as tertiary hospitals and specialist treatment

centers.®

Requiring prescriptions can help reduce AMR. There is con-
cern, however, that such requirements may restrict antibiotic
access inregions with low density of healthcare providers, low
trust in the health system, and prohibitive financial barriers
from user fees and the time cost of seeking healthcare (Taber,
Leyva, and Persoskie 2015). Prescription policy should there-
fore not be used as a blunt instrument—particularly when
requirements are set and enforced by a supranational body—

but instead tailored to the context and the class of antibiotics.

Reporting databases

Another potential method for controlling the use of antibiotics
and promoting their responsible use is to require healthcare
providers to report and log all prescriptions for specified
drugs (CDC 2021). The psychological impact of tracking, as
well as the time cost of logging the prescription, can motivate
prescribers to take extra care to ensure that all prescriptions
are appropriate. Analysis of the database can help regulators
identify and intervene with prescribers found to be dispensing
at unreasonably high levels and allow for better tracking of
targets, such as use levels across regions, which can reveal
policy-relevant trends and progress against agreed goals and

commitments (Islam and McRae 2014).

For antibiotics, this kind of reporting should be limited to
Reserve and, where appropriate, Watch antimicrobials that
are dispensed from hospitals. Such reporting systems can
create challenges, particularly for health systems that are
reliant on paper. In recent years, digitization increased in

LMICs, accelerated by COVID-19 (Kickbusch et al. 2021). Both

prescriptions and supply chain information are becoming far
more likely to be tracked. This trend is likely to continue, cre-

ating opportunities to implement reporting databases.

Targets for stewardship and the
appropriate use of antimicrobials
Targets are an important way of tracking progress against
commitments and highlighting which countries are being
good global citizens and which are not. They have been used
effectively to address other collective action problems. When
targets are binding, however, they can create unintended con-

sequences (box 9).

AMR is a complex and multifaceted problem that does not
have a single, easily quantifiable target like temperature for
global climate change. However, it is possible to imagine a
macro-level target, such as limiting the deaths or the burden
of disease from resistance or the incidence of resistance in

certain pathogens.

A range of sector-specific targets will likely be needed to
reduce AMR. Much could be learned from the transparent
system of Nationally Determined Contributions—the climate
pledges in which countries outline what they will do to help
limit the rise in global temperature to 1.5°C, adapt to climate
impacts, and ensure sufficient finance to support these efforts.
Creating a similar framework in which national commitments
are registered and updated in a transparent way could help

ensure accountability.

Current targets for stewardship and
appropriate use

The WHO recommends that countries ensure that atleast 60
percent of their antibiotic prescriptions be for Access drugs
(Zanichelli et al. 2023). This approach has at least three limita-
tions. It measures a relative rather than an absolute quantity,
itisnot as ambitious as the problem warrants, and it does not

take into account local circumstances.

10 For example, the United Kingdom's National Health Service has a set of “specialist only” medicines that should be dispensed only in secondary

or tertiary care and under the supervision of a specialist (NHS 2023).
1l

A related approach can be used for nonprescription, pharmacist-dispensed medicines, in which pharmacists must keep a log of purchasers.

For example, purchasers of pseudoephedrine in the United States must show photo identification and sign a log before making a purchase

(American Addiction Centers Editorial Staff 2022).
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BOX 9. LESSONS FROM THE INTERNATIONAL CONTROL OF OPIOIDS

The International Narcotics Control Board (INCB),
established by the United Nations, oversees the
implementation of international drug control
conventions. Its goal is fo strike a balance between
ensuring the availability of opioids for medical

and scientific purposes and preventing their illicit
manufacture, trafficking, and use. Countries are
required to provide annual estimates of their needs
for narcotic drugs to the INCB, which then authorizes
the production and distribution of quantities that
meet countries’ legitimate medical and scientific
needs (International Narcotics Control Board 2023).
These estimates function as binding quantities of
each specific opioid substance that a country can
import or manufacture.

There is a significant imbalance in global opioid
access. Most of the world’s morphine, a key opioid
used in pain management, is consumed by a small
number of mostly HICs. Many LMICs have limited
or no access to morphine, because of several
factors, including strict drug control policies and
regulations, lack of infrastructure and training in
pain management, cost, fears of addiction and
misuse, weaker data systems that make it harder to
demonstrate additional need, and a bias against
poorer countries likely inherent in how decisions
are made (Nickerson et al. 2017). The health
consequences of this inequity are profound. The
richest 10 percent of countries possess 90 percent

The more antimicrobials are prescribed, the greater the risk
of resistance (provided enough drugs are given out to meet
all sick people’s needs). However, a relative system, such as
ensuring that Access drugs account for more than 60 percent
of all antibiotics prescribed, can counterintuitively reward

countries that have higher overall antibiotic prescription rates.

The illustrative example presented here is based on data
from 19 countries collected by GLASS (WHO 2022a). Egypt
and Uganda both use just over 14 defined daily doses (DDDs)
of Watch antibiotics per capita per year. This finding suggests

that they are behaving similarly. They are not. The average

of distributed morphine-equivalent opioids. While
wealthy countries are dealing with opioid overuse
and addiction, poorer countries face a crisis of
inadequate pain relief (Burke-Shyne et al. 2017; Knaul
et al. 2022).

This imbalance in the global opioid control system
illustrates the complexity and potential pitfalls of
setting hard international targets—a lesson that is
pertinent to the fight against resistance. Although it is
crucial fo develop strategies fo tackle AMR, stringent
global targets may not be the answer.

International controls and limits on the supply of
opioids have caused major problems. In contrast,
domestic-level policies have often been very
successful. Several people spoken to during this
project highlighted how policies that, on paper,

are offen very similar to the controls around
antimicrobials are much better enforced for opioids.
They include requirements for doctor prescription,
reporting databases, and stewardship programs
that track and encourage moderate use. In Kenya,
for example, some observers expressed fear that
corruption will lead fo some drugs being stolen and
sold illicitly from warehouses. This problem has been
avoided for opioids, which can be stored only by
warehouses that carry a special license. This license is
quite lucrative; a breach can lead to its confiscation.
Operators are thus heavily incentivized to ensure that
the warehouses are not breached.

across all countries is 14 DDD of Access antibiotics per year.
Egypt uses 18 DDD and Uganda uses 39—the highest of any
country tracked by GLASS. Uganda also uses 5 DDD more of
Not-Recommend or not classified antibiotics than Egypt,
though it uses 0.4 fewer Reserve drugs (consumption of
Reserve drugs is very low in both countries). Although Uganda
uses far more Not Recommended antibiotics, the same num-
ber of Watch drugs, and far more antibiotics in total, because
of its high use of Access drugs, it meets the WHO's target, as 67
percent of its DDDs are Access drugs. By contrast, Egypt falls

short because just 55 percent of its consumption is Access
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drugs. Perversely, the easiest way for Egypt to achieve the
WHO's target might be to increase its use of Access drugs,
despite its use already being very high. Peru uses a third as
many Watch and Reserve antibiotics as Egypt and Uganda, but
because Uganda uses five times as many Access antibiotics
it again scores better on the relative metric. This example—
illustrated in figure 4—reveals that although relative targets
are important to conserve the efficacy of the most vital drugs,

absolute targets should be set within each AWaRe category.

Defining targets for antimicrobial consumption is a task
for the High-Level Meeting in 2024 and more generally for
national governments working with international organiza-
tions. It is challenging because countries all start from a very
different basis and there is no consensus on what the long-
term consumption goal should be. Data systems for tracking
AMR and consumption are inadequate, although they have
improved greatly in recent years, thanks to initiatives like the
Fleming Fund and GLASS®2 (Leslie and MacDonald 2022; WHO

HIeIV PN Relative use of Access antibiotics

2023b). New models can be developed and leveraged to further

inform target setting efforts (box 10).

Current targets are not useful in shaping countries’ antimi-
crobial usage. Many countries already exceed the target of
60 percent of Access medicines; the average for all GLASS
countries is 64.6 percent (figure 4). Targets need to be made

more ambitious.

Doing so appears possible. A recent study shows that if treat-
ment guidelines in the AWaRe book were followed correctly,
“69 percent of Watch antibiotic use in Burkina Faso and 75
percent of Watch antibiotic use in DR Congo could be replaced
by Access antibiotics or no antibiotic use, which implies that
the 90 percent Access target is theoretically attainable in both
countries” (Ingelbeen et al. 2023), even though there may be
people in these countries who would benefit from Watch or

Reserve treatments that are not receiving them.

More evidence is likely needed before more ambitious targets

are established, and a transition period islikely needed to get

60

Defined daily dose per person per year

Egypt @ Peru

B Access

Source: WHO 2022a.

1 Watch

55% Access . 61.6% Access . 66.7% Access . 64.6% Access

Average of all 19 countries
tracked by GLASS

Uganda 0

I Reserve Other

Note: Antibiotics not classified under AWaRe or classified as Not Recommended.

12 The UK government established the Fleming Fund in 2015 (Fleming Fund 2018). One key objective was to help LMICs build surveillance
capacity to allow them to generate and use data on antimicrobial consumption in both the human and animal sectors. GLASS was
established by the WHO in 2015 to “foster AMR surveillance and inform strategies to contain AMR” (WHO 2022b). Under this system, member
states report antimicrobial consumption and resistance rates. GLASS provides a standardized approach to data collection and analysis,
supports surveillance capacity building, and promotes a shift from laboratory data to population-wide data.
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BOX 10. USING A MODEL TO ASSESS THE NEED FOR ANTIMICROBIALS

To address these limitations, it is crucial to devise

a clear, concrete methodology for target-setting,
given its political implications and role in assessing
national performance. One experience to learn from
is the work the One Health Trust did for this working
group on developing a model for calculating the
maximum volume of antibiotics needed to treat
chronic obstructive pulmonary disease (COPD) and
pneumonia.” The model estimates the upper bound
of antibiotics required in each antibiotic class. Setting

such limits is important because overall use is not a
sufficient target for protecting later-line drugs from
overuse.

This modelling approach should yield a slight
overestimate, in order to increase confidence when
identifying inappropriate usage levels. Although

this model requires data on local disease burden, it
should not be too onerous for each country to use fo
determine appropriate use targets.

The model uses the AWaRe freatment guidelines. It assumes that patients who do not respond to the first line of treatment, because

of antibiotic resistance or other causes of treatment failure, survive and are prescribed the second, then third, and fourth lines of
treatment, if necessary, at which point they are either cured (from either successful treatment or natural resolution of the infection)
or do not seek further treatment (possibly because they die). Local rates of treatment failure are used to make assumptions about
the percentage of patients moving between treatment lines. Where resistance rates to freatments are high, we assume that a
certain portion of patients will start on the next treatment, with more people assumed to skip it, the higher resistance rates are.
Analyses are conducted separately for age groups based on WHO guideline dosage recommendations.

there. But this evidence suggests that governments should be

more ambitious in the medium term.

Countries’ needs differ greatly. Microbes—and by extension
resistance—spreads more easily in warmer climates and in
densely populated countries (Burnham 2021). These and other
natural factors that increase resistance rates should be taken

into consideration when setting any targets.

Itisalso easier to implement stewardship policies in wealthier

environments than in settings with fewer resources (figure 5).

e EY Global distribution of medical staff

High-income Upper middle-
countries income countries

Physicians #
Nurses and
midwives 35

Source: World Development indices 2023, data from 2018.

Targets need to take into account that LMICs are not able to
provide the same level of medical oversight on prescriptions

as HICs.

The time needed to implement targets will also vary by coun-
try, as some policies can be rolled out much more quickly than
others. For example, in some countries antimicrobial use may
be high because oflow access to sanitation and clean water. In
thelong term, investments in infrastructure could reduce the
need for these drugs. LICs and LMICs should be supported in

making these investments, which could greatly reduce AMR

Lower middle- Low-income

income countries countries
25 13
| —
16 9
[ —

Note: There are 3.2 physicians and 11.3 nurses and midwives per 1,000 people in HICs, 2.1 and 3.9 respectively in upper-middle income countries,
0.8 and 1.8 in lower middle-income countries, and 0.4 and 1in low-income countries. Proportions above are represented by height.
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(Pokharel, Raut, and Adhikari 2019). Completing large infra-

structure projects takes years, however.

To avoid the problem that has plagued opioid use, targets for
antimicrobial use should not limit countries’ ability to pur-
chase drugs (see box 9). Countries need to be independently
evaluated against targets, however, in order to hold them
accountable in their efforts to address resistance. This mon-
itoring is part of a much largerissue of accountability, likely to
be discussed as part of the High-Level Meeting in 2024. Evalu-
ations should be carried out by an independent body to ensure
thatall countries are tracked in the same way according to an
international standard and the potential for political pressure
is limited. Countries will have to report their consumption
data. The WHO launched the GLASS in 2015 for exactly this

purpose, but only 27 countries provided national data in 2020

(WHO 2022b). Thislevel of reporting and the frequency of data

collection need to increase.

More research is needed to ascertain what longer-term tar-
gets should be. If possible, the long-term goal should be to use
antimicrobials in a way that keeps resistance levels at a low
and sustainable level. Doing so requires understanding what
level of antimicrobial use this requires and then determining
how to achieve this goal. Research projects such as the Anti-
microbial Resistance, Prescribing, and Consumption Data to
Inform Country Antibiotic Guidance and Local Action (ADILA)
project are working to generate more evidence on how much
antimicrobial use is too much (St. George’s University of Lon-
don2023). This type of information will improve policy. Targets

should be reviewed as more information emerges.
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CHAPTER 2

Recommendations

This chapter presents six recommendations. The political
recommendation outlines why we believe it is both possible
and in everyone’s interest to overcome the collective action
problems inherent in dealing with AMR through a global
agreement. The five operational recommendations suggest
ways of implementing such a deal. Figure 6 summarizes these
recommendations. Both the political and operational recom-
mendations work best in tandem, but neither relies on the
other. The world should not wait for a global agreement to start

implementing the operational recommendations.

These recommendations come from an array of sources. Ideas
were taken from a review of the literature, discussions with
working group members, conversations with a wide array of

stakeholders, public discussions, and formal feedback. We

put forward ideas that we believe will greatly improve public

health. We do not seek any ownership or monopoly over them.

21 POLITICAL
RECOMMENDATION

pe Recommendation 1: Establish
# anew “Grand Bargain” to
improve the antimicrobial
market for human health
Countries should negotiate and agree on a new political
understanding—or Grand Bargain—on antimicrobials at the
UN General Assembly High-Level Meeting on AMR in 2024. A

Grand Bargain is both achievable and in everyone’s interest.

Overview of recommendations from CGD’s working group A New Grand Bargain to Improve the

Antimicrobial Market for Human Health

2. Implement a Sustainable Access Hub
that ensures antimicrobials reach the people who
need them

3. Ensure innovation is properly valued
and meets the needs of LMICs

4. Strengthen regional regulatory processes

Q00 ¢

POLITICAL

1. Strike a new Grand Bargain to improve the antimicrobial market for human health

OPERATIONAL

5. Control and track the unnecessary use
of antimicrobials

6. Set targets to track progress on innovation,
access, and stewardship goals
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International organizations have a key role to play in facilitat-
ing this process, supporting the implementation of any agree-
ment. Any agreement should include commitments from the
pharmaceutical industry, who should engage constructively

in this process.

Many flaws in the current market for antimicrobials need
to be tackled in order to mitigate the urgent threat of AMR.
Many of these challenges arise from collective action prob-
lems. Although the need for action has increased, not enough
has been done. Stakeholder interviews conducted as part of
our landscape review revealed that different countries have
different priorities and objectives, further hindering collab-
orative action. Most interviewees agree, however, that global

action is required.

For thisreason, we believe there needs to be anew Grand Bar-
gain to Improve the Antimicrobial Market for Human Health,”
a mutually beneficial deal designed to meet the priorities of
all parties that lays out the responsibilities and rights of each.

The agreement would provide a strong set of shared principles

forinnovation, access, and stewardship. Based on engagement
with key stakeholders spanning industry, government, and
international organizations, we believe that a mutually agree-

able deal is achievable and workable.

Any bargain requires actions from three important groups
of stakeholders: national governments, the pharmaceutical
industry, and international organizations (figure 7). Given
the interrelatedness of the problems of AMR, action from
each of these groups is crucial to ensure the success of the
bargain; without contributions from all, the solution will be

unsustainable.

The exact nature of the bargain is for national governments
to set, but several key goals should be included. First, it could
set out standards and obligations that we believe all countries
can and should sign on to in order to ensure that the market
for antimicrobials functions properly. These standards and
obligations should differ for HIC and LMIC governments,
based on their capacities and needs. All countries should

commit to protecting antimicrobials from unnecessary use

Overview of the proposed Grand Bargain to Improve the Antimicrobial Market for Human Health

High-income country
governments

In return for a system that ensures sustainable
access to effective antimicrobials:

« Adequately fund research and development
e Support and conduct clinical trials
« Collect and report data on resistance

« Facilitate global access to essential
diagnostics and antimicrobials

e Protect drugs from unnecessary use

« Adequately fund National Action Plans
domestically and in low-income countries

e Support the creation of a sustainable
access hub for antimicrobials o

Pharmaceutical industry

In return for a system that adequately
remunerates research and removes
barriers to selling antimicrobials in LMICs:

e Undertake research and development in
critical areas that meet all countries needs

o Protect drugs from unnecessary use

« Manufacture antibiotics in an
environmentally sustainable way

« Improve production standards and supply
chains globally

« Ensure drugs are available in all countries

e

Low- and middle-income
country governments

In return for a system that ensures
sustainable access to effective
antimicrobials:

e Support and conduct clinical trials
[TiT] e Collect and report data on resistance
e Protect drugs from unnecessary use

e Reduce unnecessary barriers fo access
and stewardship

« Adequately fund National Action plans

e Support the creation of a sustainable
access hub for antimicrobials

International organizations

« Coordinate between countries and ensure
commitments are followed

o Set global targets for access, innovation
and stewardship of antimicrobials

e Monitor resistance rates and
antimicrobial consumption

« Provide finance and technical advice to
governments to implement goals

|

13 The scope of this working group was human health, but the Grand Bargain should either be combined with commitments on animal health or

followed up by a second agreement covering it.
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and to collecting and reporting data on resistance. Countries
should commit to working to ensure global access to essen-
tial diagnostics and antimicrobials, by, for example, reducing
unnecessary regulatory barriers, expediting registration pro-
cesses, and streamlining and harmonizing clinical trial proce-
dures. Access should be further facilitated by the creation of
a system that facilitates the distribution of drugs in countries
not well served by current systems. We believe that HICs and
potentially some MICs should commit to contribute to the R6D
efforts of new treatments, in accordance with their ability. This
commitment should include funding for early-stage research
and development, through both national research funding and
product development partnerships like CARB-X and GARDP.
R&D should also be funded through the use of purchasing
systems that generate sufficient funds but do not encourage
unnecessary use of antimicrobials. One way to achieve this
would be to delink the profits of antimicrobial sales from the
volume of drugs sold. Inreturn for enacting these changes, all
countries would gain access to effective antimicrobials and

diagnostics.

Second, any bargain should set out important roles for inter-
national organizations to coordinate and monitor the system.
These organizations would establish frameworks that every
country could use to develop responsible use regulations and
setnational targets for use of different classes of antimicrobi-
als. Monitoring, through regular independent reviews, will be
important to ensure that parties are held to account for their

progress toward commitments.

Third, the pharmaceutical industry should be called upon
to conduct research on new antimicrobials that meet global
R&D priorities and ensure that the pipeline of new drugs
includes oral treatments that can replace first-line Access
treatments as well as formulations and combinations that
address the specific needs of neonates, children, and peo-
ple living in LMICs. Alongside governments, industry should
work with the sustainable access hub (Recommendation 2,
below) to ensure that drugs are available and affordable world-
wide. Manufacturers should also commit to manufacture
antimicrobials responsibly, to a high standard, and in a way

that limits environmental run-off. They should also remove

incentives for unnecessary antimicrobial prescriptions, by, for
example, banning sales bonuses and financial enticements
for prescribers. In return for these commitments, national
governments must establish a system in which innovation
forimportant new antimicrobials is adequately renumerated,
including through the use of tiered remuneration to drive

innovation toward most needed products.

National governments, with the support of international
organizations, will need to agree to the Grand Bargain, though
they will also need buy-in from other key stakeholders, such
as the public, medical practitioners, civil society, and indus-
try. During the High-Level Meeting on AMR at the 2024 UN
General Assembly, a political declaration will be published.

Our hope is that it will reflect the needs of all key stakeholders.

Appendix C provides a suggested text for the Grand Bargain.
This text was reviewed by, and incorporates comments from,
over 35 organizations including 10 governments, indicating
the wide acceptability of such a bargain. Implementation
would ensure that effective, affordable antimicrobials are
accessible worldwide and that the pharmaceutical industry

receives appropriate remuneration.

2.2 OPERATIONAL
RECOMMENDATIONS

Recommendation 2:

Implement a sustainable

access hub for antimicrobials
Governments need to create a sustainable access hub for anti-
microbials, as outlined in figure 8. Donor governments should
provide the funding to establish this hub. LMIC governments
should play a key role in designing it, to ensure that it meets
their needs. The WHO should support this work, if possible
housing it at an existing institution. This recommendation
builds on similar proposals from other experts (Laxminarayan
2022).

Goal and functions of the hub

The goal of the sustainable access hub would be to pro-

vide a backstop that ensures reliable access to essential
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antimicrobials and diagnostics where the market fails to pro- antimicrobials and participating in collaborative global,
vide them. It would achieve this goal by handling the following regional, and subregional registration procedures
functions: underpinned by appropriate reliance mechanisms.

L. . 3. Shape markets. As a large procurer of antimicrobials,
1. Procure or support the procurement of antimicrobials - o
. . ) ) o ) the hub would have the ability to shape the antimicro-
and diagnostics. An essential portfolio of antimicrobi- ) ) .
) ) bial market. To do so, it would need to procure drugs in a
als and diagnostics for procurement would be chosen, ) o )
] ] ) o way that recognizes the value of sustaining this market
in consultation with the WHO. It should be sufficient to ) )
o ) rather than always purchasing from the lowest bidder. It
ensure that eligible countries have access to the drugs ) o )
) ) ] ) ) ) should look for five outcomes in its tendering processes:
required to treat resistant infections. The list, which
. > Robust manufacturing. Companies that can demon-
would be regularly updated, would include Access
. . strate manufacturing resilience, surge capacity, and
drugs, in order to prevent improved access to Watch
o ) ) ) the ability to deal with supply shocks could receive
and Reserve antimicrobials from leading to increased
. . greater weight in the tendering system, particularly
consumption of these higher-value drugs when Access
. . o for drugs for which supply is not considered ade-
drugs are unavailable. The hub would assist countries in
o ) o quately secure.
determining and aggregating demand and establishing
) ) o > Affordability. Prices should be affordable, particu-
multiyear agreements with manufacturers. Existing
. larly in the poorest parts of the world.
procurement processes would be used. The sustainable
) > Environmental standards. Antimicrobials should be
access hub would sell not just to governments but also
L ) manufactured in a way that does not lead to unnec-
to nongovernment entities, such as faith groups and
. . . . o essary environmental pollution of active pharma-
private providers, which are responsible for a significant
) ) ceutical ingredients. The hub should either refuse
portion of health procurement in several LMIC.
. o to purchase from manufactures that do not meet
2. Reduce market entry barriers. The hub would simplify ) )
) ) T o reasonable manufacturing standards or give greater
registration and distribution procedures, mimicking o ) ]
) ) - weight in tendering processes to more environmen-
models like the Stop TB Partnership’s Global Drug Facility ]
) o ] tally friendly producers.
and the Pan American Health Organization’s Revolving . o )
. ) ) > Quality assurance. All antimicrobials should be
Fund. This process would be aided by national regulatory ]
o o ) ) quality assured.
authorities expediting regulatory reviews of essential

FEIVNRY Overarching aim and proposed benefits of a sustainable access hub for antimicrobials

v J v v J . u
e Al
(.—____. A -

Manufacturers Sustainable Access Hub Patients

Benefits: + Help countries track and report consumption data to
WHO'’s GLASS platform

e Ensure access access fo quality assured products by reducing

barriers to entry including facilitating product registration Reduce shortages by shaping markets and forecasting and

aggregating demand, tracking suppliers’ capacity, and
e Reduce inappropriate use of antimicrobials by providing stockpiling where necessary
diagnostics, financial and technical assistance, and reducing

incentives to oversell + Reduce prices of medicines through pooled procurement

and multi-year contracts
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> Market for innovation. The hub should ensure
that there is a market for innovative drugs that
meet the needs of LMICs, particularly if they have
requirements that are not considered high priori-
ties in HICs.
. Track consumption data. The hub would monitor global
antimicrobial consumption and support countries in
reporting this information to the Global Antimicrobial
Resistance and Use Surveillance System, aiding projec-
tions of future demand and assessments of progress.
. Stockpile drugs. The sustainable access hub could
stockpile antimicrobials, in order to manage supply or
demand shocks, provide a market where consumption
rates are too low, stabilize a market with large supply or
demand fluctuations, and overcome routine stockouts.
A detailed operational design should be developed to
ensure the stockpile’s successful implementation and
utilization.
. Limit unnecessary use. The hub would work with coun-
tries to improve stewardship practices, including by
identifying high usage rates of Watch and Reserve anti-
microbials, working with procurers to reduce incentives
for overselling, establishing procedures for protecting
Watch and Reserve antimicrobials, providing guidance
on how to implement surveillance systems and how
to incorporate diagnostic technology, and reforming
procurement systems to reduce incentives for unnec-
essary use.
. Provide financial assistance. Donor governments or
international financial organizations could estab-
lish grant or concessional loan systems to help
resource-constrained countries implement stewardship
and surveillance systems. They could provide technical
support and loans to national governments to imple-
ment health systems on the ground.
. Provide technical support. The hub could facilitate
the adoption of best practices adapted to specific local
contexts and provide local technical support to coun-
tries that help design and roll out national action plans
or improve access and stewardship. It could work with a

country that wants support reducing over-the-counter

sales of antibiotics in a way that does not reduce access
to treatment or designing and testing prescription
policies or pharmacy incentives in a way that reduces
unnecessary use without limiting necessary access, or
rolling out new diagnostics to strengthen stewardship in

hospital settings.

Governance and funding of the hub

A pooled procurement system can be established at the
regional or global level or both. Pooling procurement at the
regional level could better meet national needs, as it would
allow neighboring countries to work together to ensure that
supply chains and manufacturing are morelocalized. Ifimple-
mented properly, it can reduce the risk of shocks. However,
the global nature of trade means that there are advantages
to market-shaping and building resilience globally. For some
low-volume drugs, regions might be too small to aggregate
demand; global aggregation could be needed. The ideal level
atwhich to pool drugs might involve a central hub and regional
hubs working together, with the central hub responsible for
low-volume drugs that could then be sold to regional hubs (in
a manner similar to that in which the Global Drugs Facility
(GDF) sells to the revolving fund of the Pan American Health
Organization (PAHO); see annex C). In both regional and global
options, the hub would ideally be run by an existing organi-
zation, such as GARDP, following its SECURE initiative with
the WHO; the GDF; the Global Fund to Fight AIDS, Tuberculo-
sis and Malaria; or UNICEF at the global level and/or PAHOs'
Revolving Fund or the Gulf Cooperation Council at the regional
level. In any hosting institution, it is important that the hub
be overseen by a board that represent the interest of recipient

countries and donors, if any.

For a global sustainable access hub to reach its full poten-
tial, a small secretariat will be needed. These costs should be
fixed, predictable, and picked up by donors or middle-income
country users. Distribution and storage costs mean that the
marginal cost of selling medicinesis going to be slightly higher
than the cost of purchasing the medicines. This cost could be
covered by a subscription fee that users pay to cover purchases

or operating costs. The mark-up on the price of drugs would
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beless than 10 percent. Alternatively, donors could fund these

costs. (Annex C discusses funding options.)

Benefits of the hub

A sustainable access hub would fix many flaws in the antimi-
crobial market. First, by reducing barriers to entry, including
by facilitating product registration, it would decrease the time

and cost of filing for registration in many countries.

Second, the hub would ensure the high quality of medicines,
thereby reducing resistance-causing manufacturing dis-
charge. It would also ensure that stewardship standards are
met. By projecting and aggregating demand, it would amelio-
rateissues of fragmented, fluctuating demand; reduce the risk
of stockouts; strengthen supply chains; and ensure sufficient
volumes to encourage innovation. Aggregating demand in a
pooled procurement system would also reduce the cost of
medicines for governments, which would otherwise need to

negotiate for low-volume orders.

Third, creating a hub would serve the interests of both man-
ufacturers and national governments. Manufacturers would
earn areturn on investment from countries they currently do
notreach, and national-level purchasers would gain access to

important drugs and diagnostics.

This facility should be available to all LMICs that choose to
use it. Many of the problems hindering access to drugs in
LMICs also affect smaller HIC markets. The hub should have
the flexibility to allow such governments and manufacturers
to buy and sell through the hub if they chose to do so. Prices
charged to HICs should be higher than prices charged to

poorer countries.

Potential risks of the hub

The sustainable access hub must strike a balance between
including enough products to meet global needs and limiting
the portfolio to ensure that it is implementable, emphasizing
the inclusion of Access drugs. Demand for antimicrobials can
fluctuate greatly. The hub must decide whether to invest in
surge capacity or stockpile medicines, depending on a drug’s
characteristics. Not all countries can meet stewardship stan-

dards; the hub should offer technical and financial support

and work with financial institutions for concessional lend-
ing to boost stewardship and surveillance. The model carries
financial risk if underutilized by buyers or countries. A com-

prehensive study is needed to validate and advance the model.

Recommendation 3: Ensure
that innovation is properly
valued and meets the needs
of LMICs
Asthe development of new antimicrobials is urgently needed,
HICs should enact push and pull incentives that ensure suf-
ficient antimicrobial innovation to meet the world’s needs.
We commend that the WHO help guide innovation by set-
ting global objectives for R&D in the form of target product
profiles (TPPs), with greater emphasis on products needed in
LMICs, including formulations appropriate for LMIC settings.
The WHO should change the methodology by which priority
pathogen lists are chosen to ensure prioritization of treat-

ments targeting pathogens that are more prevalent in LMICs.

It is also important to ensure that innovations are remu-
nerated based on their value to society. Toward that end,
regional and national health technology assessment (HTA)
bodies should update HTA frameworks to better assess anti-
microbial value and incorporate the wide societal value that

antimicrobials have.

Funding drugs that meet the needs of LMICs

Work by CGD has shown that investments by the US gov-
ernment to secure a supply of new antibiotics would return
a 28-fold benefit in the United States and a return of more
than 111 in every G7 country. HICs should make this invest-
ment, both for the good of their citizens and for the good of
the world, which would see a 125-fold return on investment
(Towse and Silverman Bonnifield 2022). Investments should
include investments in drugs that meet the needs of LMICs,
which would benefit those not only countries but HICs as well.
For thisreason, draft legislation for the PASTEUR Actincludes
extra payments for oral treatments. If incentives of this kind
are not sufficient to incentivize the development of drugs
needed in LMICs, the funding formula should be tweaked to

ensure that all drugs that are needed globally get funded.
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Ensuring that target product profiles (TPPs)
target the most important needs across all
countries

TPPs outline the desired characteristics of new healthcare
products. TPPs for antibiotics usually target innovation for
treating infections on the Bacterial Priority Pathogen List
(BPPL). TPPs also need to recognize that needs in LMICs and
HICs differ. LMICs require broader-spectrum treatments
rather than antibiotics targeting one bacterial priority patho-
gen, and they need oral and thermostable drugs. TPPs should
therefore place a value on such products, to ensure that inno-

vation meets the needs of the world’s poorest people.

Crafting appropriate TPPs also relies on having BPPLs that cor-
rectly prioritize the risks from different bacterial pathogens.
These lists should consider the health impact and likelihood
of losing treatments to resistance, which can be determined
using the methodology developed by CGD in collaboration
with Boston University (see page 8). Resistance trends at
specific sites should be tracked, controlling for sample size
and study quality, to determine the progression of resistance.
These results should be combined with expert elicitation to
enhance estimates of the impact and likelihood of losing an
antimicrobial to resistance. The WHO, the US Centers for Dis-
ease Control and Prevention, and other agencies that have
BPPLs should incorporate this type of analysis when setting

their priorities.

In health systems in which HTAs are not used, TPPs can be
used to set payment criteria for new drugs. Depending on how
well a new drug meets these criteria, countries would commit
topay eithera certain price per tablet or a certain subscription
price. The advantage of TPPs is that they are forward looking,
making it easier for developers to project the financial return
from launching a project or undertaking an investment. How-
ever, TPPs are not widely used to evaluate treatments, making
it difficult to compare value for money across treatment areas

and reducing their value in the decision-making processes.

Strengthening national priority-setting
processes fo recognize the value of
antimicrobials

Current HTA systems do not capture the full benefits of new
antimicrobials, because of the difficulty of quantifying some of
them. Governments could improve HTA systems in two ways.
First, countries could undertake detailed analysis of the ben-
efits, as done in the United Kingdom's NICE study (Schurer
et al. 2023). Although the goal should be to use epidemiolog-
ical modelling to estimate the benefit of a new drug, given
the weakness in current models, it is likely that these studies
will need to rely partly on expert elicitation. An alternative
approach would be to rely more heavily on the literature and
expert elicitation or to use frameworks such as the MAPS tool

(see section 1.2).

These approaches could be combined, as the United Kingdom
is doing. Countries could conduct a few detailed studies to
better understand the benefits of new antimicrobials before
moving to a lighter-touch methodology. Regional entities,
such as Africa’s Centres for Disease Control and Prevention,
could support studies that countries could then adapt by using

an approach such as MAPS.

Therecommended improvements in surveillance of antibiotic
consumption and resistance should lead to better epidemi-
ological understanding of how resistance spreads, making
future assessments of the benefits of new antimicrobials

easier.

Recommendation 4:
E Strengthen regional
regulatory processes
Governments should work with regional organizations, such
as PAHO and Africa’s Centres for Disease Control and Preven-
tion, to strengthen regional regulatory processes. Regional
approaches to regulating antimicrobials could streamline the
approval of clinical trials; reduce the time to issue marketing
authorization while guaranteeing consistent standards for
safety, efficacy, and quality; and improve post-marketing vig-

ilance and surveillance.
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Regional initiatives such as the African Medicines Agency
provide a platform for implementing regional regulatory

approaches. It recommends the following practices:

» Clinical trials. Clinical trials could undergo a single
review by the regional initiative rather than the coun-
try-by-country reviews and the multicountry trials for
new antimicrobials that are the current norm. Regional
initiatives could avoid duplication and delays, building
on platforms such as the African Vaccine Regulatory
Forum (AVAREF) and the Asian Clinical Research Net-
work (Tirumalaraju 2021).

> Marketing authorization. National regulatory authori-
ties could pool resources and join regional assessments
of antimicrobials. Once decisions are made, they could
recognize their outcomes, if parliaments establish
adequate legal provisions. Alternatively, joint regional
or subregional assessments followed by streamlined
approval processes at the country level could be used to
avoid the need to pass new legislation. Regional regu-
latory approaches could also provide essential public
goods, such as databases for approved active pharma-
ceutical ingredients and good manufacturing practice
inspections.

> Vigilance and post-marketing surveillance. Regional
approaches could provide a platform for reporting
substandard and falsified antimicrobials, adverse events,
and resistance patterns. These regional databases could
then be linked to the global initiative hosted by Inter-
national Coalition of Medicines Regulatory Authorities
(ICRMA) or the WHO's global surveillance and mon-
itoring system for substandard and falsified medical

products.

Regional regulatory approaches would enhance resource uti-
lization, especially in countries where mature, functional sys-
tems do not exist and regulatory capacity is limited. Regional
approacheswould lead to increased and timely access to anti-

microbials and effective regional procurement approaches.

Recommendation 5: Enact

systems to track access

and control and measure

the unnecessary use of

antimicrobials
Governments should agree to global protocols that limit
unnecessary use of antimicrobials. These protocols should
be designed to reflect the fact that stewardship is harder in
resource-constrained settings and in many situations with a
focus on the medium term. Countries could sign on to these
policies at the UN's High-Level Meeting in 2024. Alternatively,
the WHO could facilitate the protocols.

Different classes of antimicrobials should be subject to differ-
entlevels of control, based on their susceptibility to resistance.
Countries should design and implement prescription policies
for Watch and Reserve antibiotics and create a reporting data-
base for Reserve antibiotics. Based on local factors, such as
need and the level of healthcare service provision, countries
may opt for different policies for different Watch antibiotics
(for example, stricter controls on intravenous drugs). These
policies should be underpinned by robust data systems and
access to diagnostics. Data collected through these systems
should be compared against country-specific consumption

targets.

Craft prescription policies

Given the diversity of country contexts and health system
capabilities and the continued mortality and morbidity bur-
den of antibiotic-treatable diseases, setting international
standards for prescription policy for Access drugs is not
appropriate. Countries should identify and implement locally
appropriate standards. In some cases, optimal prescription
policy may include low-level prescribing for Access antibi-
otics, including dispensing by pharmacists and community
health workers. National surveillance data should be used to
regularly update clinical treatment guidelines based on the

local resistance profile.

For Watch and Reserve antibiotics, a stricter prescription pol-

icy is warranted. Watch antibiotics should be made available
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only via a prescription from a physician or nurse practitioner;
Reserve antibiotics should be subject to highly restrictive,
internationally aligned prescription policy, determined
through a collaborative, consultative multistakeholder pro-
cess. It could include inpatient-only prescribing conditional

on documented need and justification.

Develop reporting databases and data systems

An independent evaluator should develop internationally
aligned regulatory standards that require physicians to doc-
ument all prescriptions of Reserve antibiotics to nationally
maintained databases, including the rationale for the pre-
scription. Countries should report summary statistics from
these databases to the WHO and work toward full (ano-
nymized) data transparency where possible. Requiring doc-
umentation of Access drug use would be too onerous for most
LMICs.

Countries should invest in robust electronic data systems
that enable them to track and monitor the procurement and
dispensing of medicines as well as core clinical indicators
related to AMR. In low-income settings, these systems can
be constructed using open-source, smartphone-based appli-
cations. The data needs of those inputting information must
be a priority, so that they are incentivized to use any system,
for example a system that gives users information on price
or supply levels of products might be likely to see more use.
Clinical data can be collected from stewardship initiatives.
Any inventory reporting systems should also be usable for

medicines other than antibiotics.

Develop diagnostic tools

Low-friction, physician-centered diagnostic systems are
needed to prevent inappropriate antibiotic use, especially in
hospitals. Without quick access to microbiology tests, doctors
will continue to overuse broad-spectrum antibiotics. Greater
use of diagnostic tests will require different incentive struc-
tures for doctors, as well as massive investment in laboratory

capacity and reporting systems.

A sustainable access hub should ensure that countries have

access to cost-effective diagnostics and help train health

workers to use them, creating a stronger market for these
tools that incentivizes more investment. Wealthy govern-
ments should supplement these effort with their own invest-

ment in diagnostic technologies.

Access

Reporting systems need to be designed with access in mind.
The consumption and availability of Access drugs should be
monitored, and electronic data systems should be used to
track the supply chain of medicines and the volume of pre-
scriptions, to identify blockages or problems. Ideally, prob-
lems would be identified early enough to enable short-term
responses that prevent shortages. In the longer term, such
systems would help identify routine problems. Procurers or
the sustainable access hub could use this information to make
adaptations to improve the robustness and resilience of the
supply chain, help identify areas where Watch or Reserve
drugs are being used because of lack of access to Access treat-
ments, and areas where stewardship policies are deterring

necessary use of antimicrobials.

Recommendation 6: Set
targets to track progress

on innovation, access, and
stewardship goals

Targets are important to track progress on and commitment
tofighting AMR. They can be set to motivate action on innova-
tion, access, and stewardship. Targets should be specific, mea-
surable, achievable, relevant, and timebound and measure
milestones on innovation, access, and stewardship. National
governments should set global targets for innovation, access,
and stewardship at the UN's High-Level Meeting in 2024 orin
coordination with the WHO.

Innovation targets

Targets for antimicrobial innovation should be based on TPPs
and the BPPL. They should be set by a body with a mandate,
such as the WHO or countries at a UN High-Level Meeting.
These targets should be clear, timebound, and regularly
updated to reflect changing resistance patterns. They should

be subdivided into targets for drugs targeting specific priority
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pathogens, or designed for specific populations (such as

neonates).

Innovation targets can be assessed by using data such as the
WHO's analysis of the antibacterial pipeline. They should
measure progress toward targets of both approved drugs
and candidate drugs in the pipeline. Innovation targets will
help assess whether push and pull incentives are working
as planned. They can also test whether innovation is likely to
meet the needs of all countries and can highlight weaknesses

in the pipeline.

Access targets

Measuring access is essential to ensuring that stewardship
concerns are not preventing people from accessing the
drugs they need, testing whether policies such as a sustain-
able access hub are working, and identifying shortages. The
WHO should facilitate this type of tracking by adapting the
Essential Medicines List to provide guidance on which anti-
biotics are needed in a given setting. Access to medical care
should then be tracked, ideally by building or collecting real-
time information on supply chains or conducting surveys at
points along the supply chain. Efforts should determine how
many people need an antimicrobial but do not have access
to it and the consequences of this lack of access in terms of
both the patients affected and the rise of resistance. This work
could build on work by the Global Research on Antimicrobial

Resistance (GRAM) Project.

Stewardship targets

Setting targets for appropriate use in different regions would
allow countries to demonstrate when they are being good cit-
izens and identify those that are not pulling their weight. The
WHO should move away from a relative target, such as requir-
ing 60 percent of antibiotics to be Access antibiotics, instead
setting per capita limits by using a defined daily dose (DDD) for
each type of drug (see section 14). This target system should
be aligned with the GLASS reporting system.

Targets could be set using a standard rate for every country,
with potential adjustments to reflect factors such as wealth
and population density. This approach may be easier to com-
municate and be seen as more standardized and therefore
politically easier. Ideally, such a system would set higher
absolute use targets for LMICs, where unnecessary use is
more difficult to limit and the need for antibiotics is higher.
Alternatively, limits could be set using a simple algorithm
accounting for individual countries’ needs. These methods
would factor in local antibiotic failure rates and high resis-
tance rates, conduct age-specific analysis, and calculate the
upper limit of antibiotics per class, which would help protect

later-line drugs from overuse.

Measuring multiple targets in tandem

Innovation, access, and stewardship should be measured in
tandem to ensure that policies designed to improve steward-
ship do not undermine access and vice versa and in recogni-
tion of the fact that sometimes the easiestlong-term solution
to problems of access can be innovations that make drugs

easier to deliver.

The need for independent evaluation

All categories of targets should be independently evaluated.
Anindependent secretariat within or affiliated with the WHO
could be set up and/or charged with this task, leveraging the
WHO's resources and expertise while insulating the evalua-
tor from pressure by countries. Such a system could be based
on the secretariat for the WHO'’s Framework Convention on
Tobacco Control (FCTC). Ideally, a mechanism like the FCTC
could be established. Implementation and targets could be
regularly reviewed to ensure that they reflect the latest sci-

entific evidence.

It is also important that this system be about more than just
setting targets. Countries should be given guidance, technical
assistance, and, in resource-constrained environments, the

funds toreduce unnecessary use or support access initiatives.
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Annex A. Research Projects
Undertaken as Part of the
Working Group

The working group commissioned or undertook research projects aimed at understanding how best to adapt AMR policies to
various contexts and fix problems related to innovation, access, and stewardship of antimicrobials. A theoretical piece examined

the broader market failures that explain the lackluster response to AMR.
The Local Context

> The working group conducted three country case studies (on Brazil, India, and Kenya) led by the INCAE Business School,
KEMRI-Wellcome, and the Indian School of Business, respectively.

» InKenya, it worked with the pharmaceutical aggregator Maisha Meds to understand consumption patterns for
antimicrobials.

» InIndia, it worked with Shaffi Fazaludeen Koya (Boston University School of Public Health) to understand the consumption
of injectable antibiotics.

> Prashant Yadav (CGD) explored the possibility of delinking antibiotic sales from the return on investment for sellers when
drugs are purchased over the counter.

» The working group worked with Elizabeth Pisani (Ternyata Ltd) to conduct stakeholder interviews to understand the needs
of LICs.

» The working group worked with the Global Research and Development Partnership (GARDP) to design a toolkit for assess-

ing which antimicrobial platforms work best in which countries.

Innovation

» Rachel Silverman Bonnifield (CGD) worked with Adrian Towse (Office of Health Economics), to understand the return on
investment to G7 countries from investing in new antimicrobials.

» CGD collaborated Kevin Otterson and Jacob Madden from Boston University to assess the risk of not replacing the work-
horse antimicrobials that LMICs are particularly reliant on.

» Manuel Espinoza (Pontificia Universidad Catélica de Chile) researched how best to value new antimicrobials in LMICs.

Access

» CGD worked with the Access to Medicine Foundation to track the rollout of new antimicrobials and understand why treat-
ments are rolled out so much more slowly (if at all) in LMICs.
> Heidi Botero (independent consultant) led a project aimed at understanding how the Global Drugs Facility was set up and

how it overcame problems in TB similar to those in AMR.
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Stewardship

» The working group commissioned the One Health Trust to design a methodology for tracking and comparing antimicrobial
consumption across countries and to consider how to set targets.
» Rachel Silverman Bonnifield (CGD) and Katherine Klemperer (CGD) reviewed the tools used in all areas of medicine to

protects drugs from unnecessary use and how to balance them against the need to ensure access to new drugs.
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Annex B. Policy
Recommendations Included in

the Case Studies of India
and Brazil

To combat AMR in India, we propose modifying procurement systems to improve access to important Watch and Reserve anti-
microbials that treat critical priority pathogens on the Indian Priority Pathogen List while also ensuring appropriate stewardship

practices (Hotkar et al. 2023). We also propose creating an innovation ecosystem that supports antimicrobial R&D.

The National and State Action Plans should be modified to explicitly outline the guidelines for procurement of these antimi-
crobials. These drugs should be added to state drug procurement lists, and states should coordinate with one another to reduce
duplicative efforts and benefit from economies of scale. Alternate channels such as private aggregators should be considered
for procuring low-volume antimicrobials. These policies to improve access need to be enacted alongside policies to ensure stew-
ardship, such as encouraging hospitals to follow stewardship practices and improving the monitoring of hospitals. Diagnostic
facilities should be improved and surveillance of Watch and Reserve antimicrobials enhanced to prevent resistance. There is also
a need to develop a target product profile specific to the Indian context, alongside procedural changes to enhance innovation

such as expedited approvals.

In Brazil, a version of an existing model—the Product Development Partnerships (PDP) model—could be leveraged to expand
access to critical antimicrobials, stimulate local manufacturing, and protect against overuse and inappropriate use (Pincombe,
McDonnell, and Guzman 2023). The model—in use since 2009 for many antiretrovirals, anticancer, and immunosuppressant
drugs—could be applied to key high-cost antibiotics or ones available from a single supplier. The model entails transferring
technology from a pharmaceutical company to a Brazilian public laboratory that would gradually increase production of a given
health product over the course of 10 years. The Ministry of Health would then purchase the products and sell them through
Brazil's universal health coverage scheme. As of December 2022, there was a PDP for only one antimicrobial, making this model

a largely untapped opportunity.

We propose a modified version of the PDP model—the annual-fee PDP—that would delink profit from sales volume in order to
prevent excess sales of health products. The annual-fee PDP would charge a fixed annual price independent of the number of
units purchased. Brazilian health stakeholders are already familiar with the traditional PDP infrastructure, which could facilitate
implementation of the annual-fee PDP. Products produced through annual-fee PDPs could be procured at the national, regional,

or global level.
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Primary health care systems play a crucial role in preventing and diagnosing illness, providing access to antimicrobials, and
reducing unnecessary and inappropriate use. Proper hygiene procedures, sanitation systems, access to clean water, and
high vaccination rates are critical to reducing the need for antimicrobials. We recognize our collective responsibility to tackle
antimicrobial resistance (AMR) and the need for wealthier countries to support low-income countries (LICs)in improving

these systems and services.

We applaud the work by the World Health Organization (WHO) to classify antimicrobials into the AWaRe categories of Access
(common, first-line treatments); Watch (limited use because of risk of resistance); and Reserve (last resort, used to treat severe
infections. We believe that it is particularly crucial to protect Reserve antimicrobials from unnecessary and inappropriate
use. This categorization, together with national lists based on consideration of national risk, accessibility, and needs, plays

an important role in guiding appropriate antimicrobial use.

It is essential that Access and Watch antibiotics be available to all who need them. We recognize that lack of access to these
drugs can facilitate resistance by failing to stop the spread of infections or by encouraging people to use Watch and Reserve
antibiotics when they are available but Access treatments are not. We recognize that protecting Access and Watch antimi-
crobials from unnecessary and inappropriate use is important but that standards for stewardship need to be less stringent

than for Reserve antimicrobials, to ensure greater access to these drugs.

We recognize the important priority-setting work done by the WHO in developing the priority bacterial pathogenlist and the
need to develop new antimicrobials that can treat infections identified on this list. We welcome the efforts of international
initiatives such as CARB-X and GARDP. The research and development (R§D) pipeline must include drugs that address the
priorities of LMICs, such as ensuring oral and thermostable treatments. We also acknowledge that current economic incen-

tives are not sufficient to generate the private investment needed to develop the new antimicrobials that the world needs.

Many new antimicrobials classified as Reserve by the WHO have been made available only in a small number of countries.
We recognize the important work of the quadripartite agencies—the Food and Agriculture Organization (FAO) of the United
Nations, the UN Environment Programme (UNEP), the WHO, and the World Organisation for Animal Health (WOAH)—in
simplifying regulation, through, for example, the WHO prequalification program and the collaborative procedure for accel-
erated registration but note the need for improvement. These drugs have not been adapted, where relevant, to address the
particular needs of vulnerable populations, especially children and babies, and the companies that have developed them

have often struggled to succeed commercially. The business case for ensuring availability in LMICs is particularly challenging.

Rapid diagnostics can reduce the unnecessary use of antimicrobials, enable health providers to get people the treatments
they need in a timelier fashion, and improve the market for new antimicrobials. R6D and the delivery of diagnostics are

underfunded. Work is required to improve the economic model for diagnostics.
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1.7 Information on the prevalence and burden of both antimicrobial-sensitive and antimicrobial-resistant micro-organisms
hasimproved, in part because of the work of the Global Research on Antimicrobial Resistance project and the WHO's Global
Antimicrobial Resistance Use Surveillance System (GLASS). These estimates should improve the understanding of which

priority pathogens to focus innovation on and which interventions work best for combatting resistance.

1.8 The current procurement hubs for antimicrobials fail to stimulate sufficient R6D for new antimicrobials, promote affordable
and equitable access to new and existing products, or ensure stewardship of new products. There is a need to optimize the
way antimicrobials are purchased to ensure their availability and appropriate use while promoting innovation and address

the rising rates of antimicrobial resistance (AMR).

19 In much of the world, antimicrobials have very high rates of substandard and counterfeit medicines, and environmental

pollution from the manufacturing of antimicrobials can cause great damage.

110 The problems of AMR can be solved only by an aligned and organized response that provides reciprocal rights and ensures
accountability. There is a need for coordination by all stakeholders— governments, international organizations, the phar-
maceutical industry, civil society, health care providers, and patients—to support implementation of this declaration and
oversee and report on progress toward the commitments on a regular basis. The sections that follow lay out those rights

and responsibilities for all countries and stakeholders.

111 For the purpose of this document, we define stewardship as reducing antimicrobial consumption in instances where use
provides very little or no medical benefit or alternative treatments would generate less resistance without compromising
patient care. We define access as increasing the number of essential antimicrobials available to people who need them. We

define innovation as the creation of new treatments or products that improve patient outcomes.
International Collaboration and Coordination:

2.1 We call for the establishment of an antimicrobial procurement hub, or hubs, to enable antimicrobials to reach all countries
that need them. This procurement hub should work as a backstop where the market fails to ensure access to essential anti-
microbials and diagnostics. Functions should include product registration, procurement, and distribution; market-shaping;
reduction of unnecessary use; the tracking of consumption data; technical assistance; and financial assistance. The hub have
the capacity to fund policy research and demonstration projects to help countries implement these commitments. It should

be run by an existing international organization or organizations, operating either globally or regionally.

2.2 We call upon the WHO to develop a framework for responsible use regulations for Reserve and, where appropriate, Watch
antimicrobials. Such a framework would ensure that governments can provide timely access and effective management,
distribution, and tracking of these antimicrobials in accordance with each country’s national action plan. The framework
should establish procedures for limiting distribution of these antimicrobials to specific authorized facilities or prescribers

and provide guidance to log and document prescriptions of Reserve antimicrobials, including the rationale for their use.

2.3 We call for the creation of a framework for setting national targets or guidelines for Reserve and, where appropriate, Watch
antimicrobial use by 2026. This framework should take advantage of the improved availability of data on resistance rates
and use data collected from industry as well as national governments. The framework should reflect the fact that the need
for antimicrobials will likely be higher in poorer, hotter, and more densely populated countries as well as in countries with

higher levels of resistance. It should include a mechanism by which antimicrobial commitments can be regularly updated
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and independently verified, akin to the WHO's Framework Convention on Tobacco Control or the Intergovernmental Panel

on Climate Change.

24 We call on international financing institutions to increase concessional lending for countries to improve their stewardship

25

and surveillance systems.

We call for biannual independent reviews to track progress toward commitments included in appropriate international

agreements.

2.6 We call for funders to always include specific contractual commitments on global stewardship and access, including ensuring

27

access to LMICs through timely registration, affordable pricing, and/or voluntary licensing.

We call for the WHO to continue its work expanding the prequalification system to cover more essential antimicrobials and

better incentivize their use.

National Obligations

31

3.2

33

34

35

3.6

We commit to implementing antimicrobial resistance national action plans that protect antimicrobials from unnecessary

use and ensure access to these drugs.

We commit to enacting and enforcing responsible use regulations, including mechanisms to log and document prescrip-
tions of Reserve and, where appropriate, Watch antimicrobials, including the rationale for their use, in a sustainable access
hub.We commit to creating national targets and using the agreed framework for the use of Reserve and, where appropriate,
Watch antimicrobials. To achieve this goal, we commit to tracking Reserve and, where appropriate, Watch antimicrobial use

in all countries and sharing the information with the Global Antimicrobial Resistance and Use Surveillance System (GLASS).

We commit to expediting regulatory reviews of essential antimicrobials and participating in collaborative global, regional,
and subregional registration procedures underpinned by appropriate reliance mechanisms while ensuring efficacy, safety,
and quality. We commit to using platforms such as the International Coalition of Medicines Regulatory Authorities (ICMRA) to
exchange information on quality-assured, substandard, and falsified antimicrobials in our territories, especially on products
to be exported. We commit to explore methods to harmonize clinical trials and to expedite, align, and simplify regulatory

reviews for children and neonates to reduce the lag between approvals for adults and younger patients.

We commit to strengthening national, regional, and global surveillance systems of both resistance pathogens and anti-
microbial consumption through improved data management, private sector engagement, implementation of data-driven

practices, and the reporting of data to GLASS.

We commit to ensuring that a strong combination of push and pull incentives will deploy and attract sufficient funds to
deliver necessary innovation. We commit to establishing a system in which countries support R&D in accordance with their
ability. Under such a system, wealthier countries would put policies in place that generate incentives for innovative R&6D, and
all countries would collect resistance data and conduct and support clinical trials of potential new treatments. R6D funding

should also be tied to commitments on ensuring access to new drugs.

We commit to ensuring that essential antimicrobials are purchased in a manner that does not encourage unnecessary use,
including by delinking the profits of antimicrobial sales from the volume of drugs sold. Price would be set based on the value

of a drug, as determined by a health technology assessment or a target product profile. We also recognize that the ideal
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payment system will vary by country and that more evidence is needed on which systems could work best in LMICs. We call

for demonstration projects in these countries (as stated in commitment 2.0).

3.7 We commit to procuring antimicrobials in a way that takes account of a broader set of criteria than price, including by
rewarding supply chain resilience, quality assurance of medicines, and manufacturing that limits runoff of raw materials,

including active pharmaceutical ingredients.

3.8 We commit to establishing transparency platforms for the disclosure of all financial and nonfinancial incentives for the

use of antimicrobials.
Role of the Pharmaceutical Industry

We recognize our responsibility as national governments, to establish a system in which innovation for important new antimi-
crobials is properly remunerated, including by establishing tiers of rewards to drive innovation toward the products that are most
needed. We recognize the need for a procurement hub that reduces the challenges associated with registering and distributing
antimicrobials across the world. We understand that in order to improve resilience, quality, and environmental standards in
manufacturing, governments must pay more when purchasing some generic drugs. In return for overcoming these challenges,

we call on industry to make the following commitments:

41 We call on industry to commit to bring products to market that meet global R6D priorities. We call on pharmaceutical com-
panies to consider the needs of all countries and populations in the antimicrobial research agenda from the start of the
development chain, including by ensuring that the pipeline generates oral treatments that could replace first-line Access
treatments, should they be lost to resistance, as well as adapted formulations and combinations that address the specific

needs of children and neonates and people living in LMICs.

4.2 We call on the pharmaceutical industry to do its part to ensure the availability and affordability of essential antimicrobials in
all parts of the world, by either improving their registration and distribution systems or working closely with the procurement

hub to ensure swift rollout of essential antimicrobials.

4.3 We call onthe pharmaceutical industry to work with regulators on a clinical trial system that generates the evidence needed
both for those setting pull incentives and prescribers, including better information on safety and efficacy compared with

other antimicrobials and resistant phenotype and genotypes.

44 We call on the pharmaceutical industry, GLASS, and other surveillance initiatives to share data on antimicrobial consump-

tion, disease burden, and resistance rates.

4.5 We call on manufacturers to work with national governments to create workable regulations to remove incentives for unnec-
essary antimicrobial prescriptions, including banning sales bonuses and financial enticements for clinicians and medical

care workers.

4.6 We call on all manufacturers to manufacture antimicrobials in a responsible way and to work with governments to estab-
lish workable regulations that ensure that all medicines are produced to internationally agreed upon high standards, that
counterfeits do not enter the drug supply chain, and that products are manufactured in a way that limits environmental

runoff to safe and sustainable levels.
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