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DATA SHOW THE RISE
OF DRUG-RESISTANT
‘NIGHTMARE BACTERIA

Thefight to reduce infections caused by antimicrobial
resistance is not going according to plan.

By Katie Kavanagh

ntimicrobial resistance (AMR) is
projected to cause 39 million deaths
worldwide over the next 25 years.
But global efforts to find treatments
for drug-resistant infections are
not going to plan, according to two reports
from the World Health Organization (WHO)
released on2 October'? The reports show that
the global antibiotic drug-development pipe-
lineis facing a dual crisis: ascarcity of drugsin
developmentandalack of innovationin meth-
odsto fight drug-resistant bacteria.
“Antimicrobial resistance is escalating,
but the pipeline of new treatments and diag-
nostics is insufficient to tackle the spread
of drug-resistant bacterial infections,” said
Yukiko Nakatani, who is the WHO assistant
director-general for healthsystemsin Geneva,
Switzerland, in a statement. “Without more
investment in research and development
(R&D), together with dedicated efforts to
ensure that new and existing products reach
the people who most need them, drug-resistant

infections will continue to spread.”
Public-health research has highlighted the
extent of the AMR crisis. A report published
in The Lancet® last year found that the annual
number of deaths from drug-resistant infec-
tions could increase to nearly two million by
2050, up from one million ayear between1990
and 2021. The totalnumber of deaths attribut-
ableto AMRis predicted torise to1.91 million
in2050, with a further 8.22 million associated
deaths (see ‘Resistance on therise’).
“Awareness of this issue is increasing;
however, it is still a silent pandemic with
many deaths not being attributed to AMR,”
says Rietie Venter, a microbiologist at the
University of South Australiain Adelaide.

Too few drugs

The WHO reports suggest that the world is
failing to meet the United Nations’ target
of reducing mortality caused by AMR by
2030 because of delays in the antibiotic
drug-development pipeline. According to
the analysis from the WHO, 90 antibacterial
drugs are currently in development (see

RESISTANCE ON THE RISE

By 2050, antimicrobial resistance could be responsible for 1.91 million deaths per year. Mortality is projected
to rise by around 70% among people aged 70 and older, but will continue to fall in young children and babies.
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INNOVATION CRISIS

A World Health Organization (WHO) analysis found that the number of antibacterial drugs
in the drug-development pipeline has dropped from 97 in 2023 to 90 this year. Of these,
40 use non-conventional approaches such as bacteriophages and antibodies.
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40 non-conventional approaches

Only five are effective against at least Only 15 qualify
one of the WHO's ‘critical’ bacteria as innovative

‘Innovation crisis’). However, only 15 qualify
asinnovative —drugs that exert an additional
clinically significant benefit — and only five
are effective against atleast one of the ‘critical
bacteria’ listed on the WHO’s bacterial prior-
ity pathogen list. Since 2023, the number of
antibacterial drugs in clinical-development
pipelines has decreased after a WHO ruling
stated that some of them were non-innovative.

The preclinical pipeline remains active, with
232 programmes across 148 groups world-
wide. However, 90% of companies involved
are small firms, which highlights the fragility
of the R&D ecosystem, the report says. Large
pharmaceutical companies have been leaving
the antibiotics market for years owingtoalack
of financial investment and low approval rat-
ings of new antibiotics.

Rising infections

Even if they materialize, the development
of new antibiotics still won’t be enough to
curb therise in deaths from drug-resistant
infections. AMR happens when bacteria and
other microorganisms evolve ways tobecome
resistant to drugs after being exposed tothem,
meaning drug makers have to play a constant
cat-and-mouse game of creating new antibiot-
ics to overcome evolving resistance.

Ultimately, the misuse and overuse of
antimicrobial drugs in human medicine and
agriculture are the main drivers of AMR, which
is why cuts to antibiotic usage are needed to
reduce drug-resistant infections, alongside
new antibiotic therapies. Gwen Knight and
KathrynHolt, who are co-directors of the AMR
Centre at the London School of Hygiene and
Tropical Medicine, say that there are insuffi-
cient data to know the relative importance
of livestock versus human antibiotic use in
driving AMR.

Worldleaders have committed to cuttingthe
globaluse of antibioticsto reduce AMR-related
deaths by 10% by 2030. However, the pledge
doesn’t look likely to succeed, because pro-
jections suggest that antibiotic use in both
humans and livestock will increase in the
years ahead (see ‘Animal antimicrobials’). “We
cannot prevent the development of AMR, but
we canimplement measures to slow it down,
and currently, we are not super successful with
this,” says Venter.

Reducing antibioticuseinlivestockisa pri-
ority, becauseit represents 73% of global sales
of a range of antimicrobial agents*. Annual
antibiotic use in livestock has increased in
the past few decades and, despite pledges to
reduce it, is projected to increase by almost
30%by 2040 froma2019 baseline’. Therise is
due to increasing demand for meat in devel-
opingregions, especially in countries such as
Chinaand Thailand. In Asia, meat production
hasincreased15-fold since 1961, way above the
global average of a 4-fold increase.

Antibiotic use in human health care has
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also remained high since 2000 (ref. 6), and is
increasingin countries that donot have access
to high-quality health-care infrastructure,
which contributes toinappropriate antibiotic
use (see ‘Antibiotic use’).

Priority pathogens

In 2024, the WHO published its bacterial
priority pathogen list, which highlights
drug-resistant bacteria on the basis of their
threat level to public health (see ‘Priority
bacteria’). Many of the deadliest infections are
caused by agroup of bacteria with particularly
strong drugresistance, called gram-negative
bacteria. This category includes Escherichia
coli and Acinetobacter baumannii — a patho-
gen associated with hospital-acquired infec-
tions. Only five of the antibacterials currently
inthe drug-development pipeline are effective
against these priority bacteria.

The WHO reports also highlight crucial gaps
indiagnostics for bacterial priority pathogens
and the availability of effective antibiotics
against drug-resistant bacteria, notably in
low- and middle-income countries. The big-
gest driver of AMR-associated deaths is the
“lack of access to antibiotics and health care
for drug-resistant infections, but also for
drug-sensitive infections”, say Knightand Holt.

Future hope

The need to develop antibiotics is pressing,
yet the slow pace of the drug-development
pipeline persists. The WHO says that the
biggest challenges are related to R&D invest-
ments across antibacterial medicines and
diagnostics.

One hope is that artificial intelligence (Al)
could speed up drug discovery — researchers
are using Al tools to help design the next gen-
eration of antibiotics, but making antibiotics
inthelaboratory canbe challenging, and that
could make it difficult to know when these
drugs could gointo testing.

“There is still a huge amount of basic biol-
ogy related to the emergence and spread of
AMRthat we don’tunderstand,” says Amanda
Kreuder, associate director for research
strategy and programmes at the National
Institute of Antimicrobial Resistance Research
and Education in Ames, lowa.

It’s therefore crucial to continue funding
studies of a wide range of topics related to
AMR, she adds.
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ANIMAL ANTIMICROBIALS

The use of antimicrobial drugs in livestock is on the rise and is expected to increase by almost 30% from
2019 to 2040. Asia and the Pacific have the highest usage, owing partly to their high meat production.
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ANTIBIOTIC USE

The use of antibiotics to treat infections in people has remained high since 2000. This includes a large
increase in use in low- and middle-income countries, and steady high usage in high-income countries.
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PRIORITY BACTERIA

These ten bacteria are listed on the World Health Organization’s bacterial priority pathogens list and are
associated with the highest number of deaths. These bacteria comprise the ‘critical’, ‘severe’ and ‘mild’
priority categories, and are ranked here by number of associated deaths.
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Mycobacterium tuberculosis
Staphylococcus aureus
Streptococcus pneumoniae
Escherichia coli

Klebsiella pneumoniae
Pseudomonas aeruginosa
Acinetobacter baumannii
Enterobacter spp.
Enterococcus faecium
Group A Streptococci
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