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Addressing the challenge of antimicrobial
resistance

Check for updates

Antimicrobial resistance (AMR) is a
global health challenge that requires
cross-disciplinary collaboration to
mitigate its impact on human health.
We discuss some of the topical
advances in the field, highlighting the
AMR collection, which brings
attention to the problem of AMR and
suboptimal antimicrobial use in
human medicine.

A
ntimicrobial resistance (AMR) occurs
when organisms that were previously
susceptible to an antimicrobial
become resistant to its killing effects.

AMR is a global health emergency that was
associatedwith nearly 5million deaths in 20191.
It is estimated that by 2050 without further
intervention AMR will cause more deaths than
cancer and cost the global economy over $100
trillion2. The potential impact of AMR goes
beyond just healthcare, threateningmany of the
United Nations Sustainable Development
Goals.We launched anAMRcollection to bring
attention to the problem of AMR and sub-
optimal antimicrobial use in human medicine.
Cross-disciplinary interventions are required

to reduce the impact of AMR in human health,
such as the United Nations General Assembly’s
Global Action Plan for AMR3. Nations have
begun to operationalise the Global Action Plan
through the implementation of National Action
Plans (NAPs). At the local level, antimicrobial
stewardship aims to reduce the transmission of
AMR in humans using organisational approa-
ches to promote andmonitor the judicious use of
antimicrobials to reduce inappropriate anti-
microbial use and ensure infection prevention
and control (IPC) is implemented.
Despite the global response, there remains

a disconnect between NAPs and local
implementation4. Rates of inappropriate pre-
scribing in humans remain high and the impact
of AMR continues to increase1.
A topical issue is the impact of conflict and

subsequent mass displacement of people on the
transmissionofAMR5.There are reports ofmulti-
drug resistant Acinetobacter baumannii during
the Iraq war, high rates of carbapenemase-

producing Enterobacterales isolated from
patients transferred to European hospitals fol-
lowing injuries during the Syrian conflict6 and
high rates of multi-drug resistant bacteria asso-
ciated with war-related injuries observed within
surgical projects during the recent events inGaza7.
The disruption caused by conflict has limited
capacity to mitigate AMR through system-wide
initiatives and access to effective therapies7. It has
propagated transmission of AMR through dis-
ruption to water and sanitation, overcrowding of
healthcare facilities, and lack of IPC resources7. To
help mitigate the effect of conflict on AMR, there
is a need for global collaboration, optimal
screening and surveillance systems, and the
development of effective IPC practice5.
Climate change is another global health crisis

impacting the emergence and spread of AMR
pathogens. Increasing global temperature has
been associated with the emergence and global
outbreaks of Candida auris, a multi-drug resis-
tant yeast that can survive at higher temperatures
compared to other Candida species8.
Understanding the role of the built environ-

ment and IPC in emergence and transmission of
AMR is vital. Healthcare is a significant driver,
reservoir, and amplifier of AMR9. Recent data
demonstrate the rapid establishment of AMR
pathogens in a newly built intensive care unit
environment over a 12-month period10. Reser-
voirs were established within sink drains and
dynamic transmission of clonal isolates observed
between the environment and humans10. One
recent study demonstrated that 41% of neonates
in a Gambian neonatal intensive care unit
acquired an AMR pathogen by day 7 of life with
85% estimated to be new, environmental
acquisitions11.
The importance of IPC and optimising the

built environment to prevent the spread of AMR
were clearly highlighted by the COVID-19 pan-
demic. As healthcare capacity became over-
whelmed, patient overcrowding and breakdown
in IPC practices were associated with significant
outbreaks of AMR pathogens12. These outbreaks
were addressed through re-focusing on the
basic principles of breaking the chain of trans-
mission and minimising inappropriate anti-
microbial use through antimicrobial stewardship
interventions12.

Recent steps have been taken to develop fra-
meworks to help guide the development and
implementation of diagnostics to support anti-
microbial stewardship activities globally13. The
development of rapid diagnostics that do not rely
on traditional laboratory capacity must ensure
that their expected added value from imple-
mentation is understood and defined based on
the local context in which they will be deployed13.
The role of the microbiology laboratory and

the interface with clinicians is evolving to use
routinely available clinical data to support deci-
sion making13.The application of artificial
intelligence can also support personalised anti-
microbial use14. As evidence of the potential
impact of artificial intelligence decision support
tools emerge, we need to ensure that strategies for
data collection, regulation, implementation, and
oversight keep pace with technology develop-
ment to ensure that tools provide fair and equi-
table support to clinicians15.
A common theme through all interventions to

address AMR is the central role that behavioural
sciences play in helping us understand and
address actions that potentiate this problem.
Understanding the context, culture, and beha-
viours behind all aspects of decision-making that
can contribute to AMR are central to the design
and implementation of new approaches to
address this issue4. A central question remains
whether using the terminology AMR is appro-
priate language for communicating risk com-
pared to different healthcare challenges, such as
cancer or Ebola. A recent survey of 1161 people
highlighted that the term AMR appeared unsui-
table for public communication, with terms such
as drug-resistant infection performing better
when communicating risk16. As evidence con-
tinues to emerge surrounding effective methods
of communication, it will be vital to ensure that
research and policy adapts to reflect this.
With the challenges faced by the global econ-

omy and competing healthcare technologies,
potential new interventions to support anti-
microbial prescribing, IPC, and wider policy
approaches need to be evaluated in a way that
allows a value-based assessment compared to
other areas of healthcare, such as chemotherapy,
surgical interventions, and biological agents.
Current approaches fail to account for the
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inclusion of societal and wider economic impact,
which are likely to be significantly greater for
factors addressing AMR when compared to
patient-targeted therapies for conditions such as
cancer.
Whilst AMR is a serious threat to global health

and security, the global response to address this
problem in both human and wider environ-
mental and agricultural sectors provides opti-
mism.Whilst AMR is something thatwewill face
for as long as we rely on antibiotics for the
treatment andpreventionof infection, research in
the areas we showcase in our AMR collection
provides optimism thatwewill be able to respond
and mitigate its potential impact on society.
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