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low- and middle-income countries (LMICs).2 214,000
newborns are estimated to die every year from sepsis
caused by resistant bacteria — representing at least
30% of all sepsis deaths in newborns.?It is concern-
ing that lack of access to effective antibiotics causes
more deaths than antibiotic resistance itself, though
this may change with rising resistance.*

The responses sparked by COVID-19 led to unprec-
edented collaboration and action in rapid innovation
of diagnostics, vaccines, and treatments. At the same
time, the pandemic exposed systemic and deeply unac-
ceptable global health inequalities. The intense discus-
sions around equitable access to both innovations and
basic supplies that are critical for pandemic prepared-
ness and response sparked the process for developing
a pandemic instrument.’ It is important that such an
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Abstract: Securing equitable antibiotic access as
an essential component for health system resil-
ience and pandemic preparedness requires a sys-
tems perspective. This article discusses key com-
ponents that need to be coordinated and paired
with adequate financing and resources to ensure
antibiotic effectiveness as a global public good,
which should be central while discussing a new
global agreement.

1. Introduction

Access to effective antibiotics is the cornerstone of a
functioning health system and a mainstay for respond-
ing to emerging health threats and achieving univer-
sal health care.! Immediate and critical treatment
of infectious diseases including hospital-associated
infections are under threat due to the lack of access
to effective antibiotics. Globally, the ongoing crisis
of antibiotic resistance already claimed 1.27 million
deaths in 2019, with a disproportionate burden on

instrument is not limited to viral threats. Antibiotics
are essential not only to manage current and forth-
coming bacterial pandemics, but also to treat bacterial
complications following viral infections and to manage
many non-communicable diseases, such as cancer.
Global action to secure sustainable access to antibi-
otics has so far been too fragmented. In the context of a
pandemic instrument, lessons from COVID-19 should
increase the understanding of the need for address-
ing this critical issue from a systems perspective where
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essential functions — from prevention to access — are
strengthened and coordinated. Establishing operating
principles and mechanisms (with associated resource
mobilization and allocations) to ensure global equita-
ble access to effective antibiotics should be central in
the discussion of a new global agreement.

2. Equitable Access to Effective Antibiotics

Over the past two decades, human antibiotic con-
sumption globally has risen 46%, from 9.8 to 14.3
defined daily doses (DDD) per 1000 population per

Globally, 1.7 billion people still lacked basic water ser-
vice at their health care facility.’

Availability of point-of-care diagnostics could sig-
nificantly improve treatment outcomes by provid-
ing information about which antibiotic to use and
avoiding unnecessary or incorrect use, reducing
total amount of antibiotic consumption and secur-
ing access in the long run. Although there have been
recent scientific developments,” new diagnostic tools
are not globally available. Treatment must rely on lab-
oratory-derived surveillance data, but the lack of qual-

Global action to secure sustainable access to antibiotics has so far been
too fragmented. In the context of a pandemic instrument, lessons from
COVID-19 should increase the understanding of the need for addressing this
critical issue from a systems perspective where essential functions — from
prevention, to access — are strengthened and coordinated. Establishing
operating principles and mechanisms (with associated resource mobilization
and allocations) to ensure global equitable access to effective antibiotics
should be central in the discussion of a new global agreement.

day.® However, these figures mask the reality that
many LMICs still have limited access to antibiotics.”
Essential to health systems, the antibiotic access issue
is complex and rooted in scientific (e.g., research and
development), financial (e.g., affordability) and struc-
tural (e.g., registration, distribution and appropriate
use) barriers.® Managing antibiotic effectiveness as a
global public good 9 is not only related to the obstacles
in bringing existing and novel antibiotics to patients
in need, but also to challenges with awareness, atti-
tudes, and practices on appropriate antibiotic use, as
well as insufficient preventive measures, diagnostic
capacity, and infrastructure.

To achieve equitable access to effective antibiotics,
preventive measures and diagnostics are important
elements not to be neglected. It is important to adopt
a health systems approach for sustainable access to
antibiotics, implying coordinated specific actions and
concerted efforts towards health infrastructure, health
workforce, and quality care. Appropriate preventive
strategies can reduce infections and consequently the
need for antibiotics. However, in many health sys-
tems, hygiene principles and the basics of infection
prevention and control (IPC), including vaccination
coverage, are less than optimal, and what is more con-
cerning is that only 52% of health care facilities in
sub-Saharan Africa had a basic water service in 2021.

ity-accredited laboratories, especially in rural areas in
LMICs, poses a big challenge. The recent attempt for
systematic monitoring of antibiotic resistance by the
Global Antimicrobial Resistance Surveillance Sys-
tem (GLASS) has helped.”> However, GLASS data are
often not used at the country level to guide practices or
policies. Furthermore, the resistance data are skewed
towards tertiary care hospitals in large cities that have
microbiology laboratories. Point prevalence studies to
supplement routine surveillance for guidance of treat-
ment are urgently needed. Global integrated surveil-
lance such as environmental surveillance (e.g., global
wastewater surveillance) should be explored for rapid
detection of resistance trends and early detection of
novel resistance genes.

A reliable supply of essential antibiotics is critical
to enable the use of the WHO Access, Watch, Reserve
(AWaRe) classification,'® thus optimizing healthcare
spending and reducing risks for resistance develop-
ment. However, AWaRe implementation in LMICs
has been limited, partly because of perennial stock-
outs, as well as supply chain and inventory control
challenges.”* Many primary healthcare facilities do not
even have ‘Access’ antibiotics, let alone “‘Watch’ anti-
biotics. Due to budgetary issues, many tertiary care
hospitals have low inventory of ‘Reserve’ antibiotics.
The challenges in access, however, are sometimes not
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seen in the private healthcare facilities in urban set-
tings, but where issues of profitable sales and antibi-
otic excess instead often overpower issues of access.

Figure 1 illustrates a health systems approach with
key components to be coordinated to secure sustain-
able access to antibiotics. These components synergis-
tically form important building blocks in a pandemic
instrument.

3. Reforming Antibiotic Innovation: From
Robust Investment in Early Discovery to
Equitable and Sustainable Access

While the antibiotic pipeline is not addressing public
health priorities, global and national discussions need
to move away from ‘market fixing’ which often focuses
on how to re-enlist those multinational pharmaceuti-
cal companies that have abandoned antibiotic devel-
opment within the constraints of their traditional busi-
ness model. Today it is the academic research groups
and small- and medium-sized enterprises (SMEs),
the majority having fewer than 50 employees, that
constitute the greatest innovation force for antibiotic
development.’¢ These efforts must be incentivized and
funded, including through the critical guidance from
pipeline coordinators or similar platforms such as Anti-
bacterial Drug Development Engine (ENABLE-2),"

Figure |

Combating Antibiotic Resistant Bacteria (CARB-X),
and Global Antibiotic Research and Development
Partnership (GARDP).' Strong public leadership is
needed to define a mission-driven, end-to-end vision
for the development of and sustainable access to effec-
tive new antibiotics. New alternative and transforma-
tive models need to be explored, which by design and
intent serve global health needs."9

Effective access to antibiotics relies on systems that
ensure their innovation, production, stewardship,
access, and distribution. A pandemic instrument can
help shape the enabling environment by which these
goals are met. As part of such a negotiated framework,
the platform for preparing for ongoing and future
health threats might put in place these building blocks
of an end-to-end approach, making such medical coun-
termeasures affordable and available to those in need.
By taking such an approach, the pandemic instrument
would realign how the public sector shapes R&D and
how these life-saving products are distributed.

Applying a framework of sharing resources, risk and
rewards (3Rs framework) is critical to improve the
innovation ecosystem. This involves moving beyond
bet-by-bet, drug-by-drug approaches.2° To share
resources, risks and rewards, it would be important to
pool building blocks of knowledge - from biospecimens
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and research tools to key platform technologies. The
Pandemic Influenza Preparedness Framework shows
how fair returns from public sector investments might
be made. It laid out a benefit-sharing arrangement: in
exchange for access to influenza virus samples, manu-
facturers made voluntary financial contributions and
committed to set aside a share of the resulting vaccine

doses to help address unmet needs.!

The 3Rs framework calls for sharing rewards as
an important part of the solution, including through
delinking the cost of investment in R&D from the
price and volume of sales, while ensuring fair returns
on the public investment made. Making de-linkage
work requires aligning new incentives along the R&D
chain to safeguard affordability and sustainable access.
Several such approaches received consideration at
the WHO Fair Pricing Forum in 2021.22 A pandemic
instrument could also carry forward measures for
greater transparency of markets for health products,
as called for under a World Health Assembly resolu-
tion adopted in 2019.22 Public financing of products
for pandemic preparedness and response, including
antibiotics, should come with conditions for afford-
ability and access. Product development partnerships
have sought to arrange for such upfront access com-

mitments in novel drugs.2*

Ensuring sustainable access to health products could
also involve making commitments through public sec-
tor or non-profit sector manufacturing or by lever-
aging strategic pooled procurement. Middle-income
countries, where most of those living in extreme pov-
erty reside, might particularly benefit from such con-
certed global efforts. For TB drugs, the Global Drug
Facility provides a useful example, whereby demand
forecasting as well as making financing more predict-
able has enabled this pooled procurement facility to
secure multiple, quality-assured suppliers for the
smaller markets of second-line TB medicines.?” The
SECURE (Expanding Sustainable Access to Antibiot-
ics) initiative being developed by GARDP and WHO,
with support from UNICEF, and the Clinton Health
Access Initiative (CHAI), is another model aiming to
build a global consortium of organizations and coun-
tries to address access barriers to new and existing
antibiotics in LMICs.26 A pandemic instrument could
bolster efforts to apply these various strategic levers
in concert as part of an end-to-end approach to bring
novel antibiotics to market. Global public leadership
is urgently needed to follow through the recommen-
dations from the UN Interagency Coordination Group
on Antimicrobial Resistance (IACG) to strengthen
global coordination, investment and information

sharing around antibiotic R&D.?"

4. Recommendations

As antibiotic resistance and its death toll are rapidly
rising, antibiotic use is increasing and the pipeline
of new antibiotics is failing, it is evident that cur-
rent governance structures are insufficient to secure
access to effective antibiotics. This points to a clear
need for more resilient health systems and stronger
global governance to effectively prevent, prepare and
respond to health crises, including antibiotic resis-
tance. A pandemic instrument could help facilitate the
revitalization of political momentum and resolve the
lack of global collective action and the slow or insuf-
ficient implementation of existing declarations and
commitments.

Antibiotic effectiveness needs to be seen as a global
public good, and its preservation is a shared global
responsibility. To strengthen global coordination and
responsibility, we call for securing equitable and sus-
tainable access to effective antibiotics and other coun-
termeasures to be a key consideration in the upcom-
ing pandemic instrument. Equity should be a central
objective, and specific measures not only to expand
access to antibiotics, but also balance their availability
against misuse must be considered, ensuring access
without excess. To fulfill this overarching goal, the fol-
lowing elements are critical:

» Prevention of infections is one of the most cost-
effective measures to mitigate the spread of
infections and resistance development. WHO
is calling for better use of existing vaccines and
the development of new vaccines to tackle anti-
microbial resistance.?® Bacterial vaccines with
sufficient population coverage would require
equitable access to decrease disease burden and
further prevent the spread of resistant strains
worldwide. Minimum standards, target setting
and associated resource allocation for IPC and
Water, Sanitation and Hygiene (WASH) should
be foundational elements in the pandemic
instrument that synergistically links to efforts
in managing antibiotic resistance. These efforts
should be further reinforced by global goals
including achieving quality health for all, for
universal health coverage.

* Surveillance and early warning are essential for
timely detecting disease outbreaks, identifying
mutations, monitoring their developments and
spread. Data on resistance patterns are key to
inform treatment guidelines. With much focus
on a global surveillance system for viruses with
pandemic potential, it is strategic and critical to
build a surveillance system that also covers bac-
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teria and indeed all types of infectious diseases.
A cornerstone to future pandemic preparedness
will be to build on existing infrastructure to sup-
port an effective global, integrated surveillance
system and should explore how environmental
surveillance (e.g., global wastewater surveillance

system) could be applied.

 Diagnostics are critical in providing quality care,
improving rational use and avoiding unnecessary
or incorrect use, and securing antibiotic access in
the long run. In addition, diagnostics serve as a
source of information for surveillance programs
and making antibiograms. A global reposi-
tory of biospecimens like that supported by the
Pandemic Influenza Preparedness Framework
should be explored not only for diagnostics, but
for vaccines, with benefit-sharing provisions. The
future instrument should ensure that develop-
ment of and access to diagnostics are adaptable
to different levels of local contexts and comple-
mented by the strengthening of infrastructure

and human resources.

* Lastly, antibiotic drug resistance is an ineluc-
table evolutionary process. This means that the
pipeline of antibiotics must remain robust and
meet public health needs. A global instrument
should urge public leadership by institutionaliz-
ing global prioritization, coordination and long-
term funding of R&D activities, such as enabling
licensing for public and not-for-profit produc-
tion as well as establishing pooled procurement
mechanisms that support appropriate use. New
and strengthened existing mechanisms need to
remain independent from potential conflict of
interest with the private sector, and guided by
transparency and oversight of an end-to-end

approach to R&D.

All the above require sustainable financing and
resources backed up by systems strengthening includ-
ing infrastructure, human resources, systems and
tools for successful implementation. A pandemic
instrument should introduce standards and proce-
dures, paired with adequate funding and resources,
and establish clear mechanisms to monitor for
accountability on commitments made. By establish-
ing rules-based governance — including transparency
of data and global sharing of knowledge and technol-
ogy as well as equitable allocation and distribution -
the instrument could contribute significantly to health
system resilience and ensuring that effective antibiot-

ics are secured for all.
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