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Drug-resistant bacterial infections threaten the whole of modern medicine and public health,
from the ability to conduct routine surgery, to prevention and treatment of infections
compromising chemotherapy, to safe childbirth, treatment of sepsis, or management of
tuberculosis.

In January 2022, we reported the most comprehensive estimates of the global burden of
bacterial antimicrobial resistance (“the GRAM report”), estimating that antimicrobial resis-
tance was a contributing factor in 4.95 million deaths in 2019; of those, 1.27 million deaths
were directly attributable to antimicrobial resistance (AMR) [1,2]. The study highlighted ineq-
uities, with the all-age death rate attributable to AMR highest in sub-Saharan Africa (23.7/
100,000), despite this region not having the highest AMR prevalence, but because of the high
infectious disease burden and fragile health systems.

The GRAM report [1] has been widely cited, presented to G7 and G20 leaders, and dis-
cussed among global public health and clinical communities. The results provided more evi-
dence to support the alarm that the World Health Organization (WHO) had been raising over
the last decade—that drug-resistant infections are now a global health crisis that affect all
countries, but pose the greatest burden on the most vulnerable—which led to the adoption of
the political declaration on AMR by the UN General Assembly in 2016 [3].

On the occasion of World Antibiotic Awareness Week 2022 [4], we would like to reflect on
progress and ongoing international efforts. Over the last year, we have seen dramatic changes
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in the geopolitical landscape. Russia’s full-scale invasion of Ukraine, extreme draught ravaging
the Horn of Africa, devastating floods in Pakistan, the global energy and food crisis, inflation,
and a severe downturn in the global economy. In addition, almost three years after it emerged,
the world continues to be in the throes of the Coronavirus Disease 2019 (COVID-19) pan-
demic. As a result, the momentum and urgency to tackle AMR has faded into the background
—yet the AMR crisis continues to worsen.

The main principles to combat bacterial drug-resistant infections have been clearly defined
and agreed upon [5]: (1) reducing the number of infections; (2) the optimal use of existing
antibiotics (including securing timely access to quality antibiotics when needed); and (3) the
development of novel antibiotics, vaccines, and diagnostic tests; these actions must be accom-
panied by awareness campaigns, education and training, and AMR surveillance (see Box 1).

Box 1. The five main objectives for combatting antimicrobial
resistance

1. Reducing the number of infections

Through vaccination, improved sanitation and clean water (WASH), and strengthening
infection prevention and control (IPC) in health facilities and the community.

This is particularly important in low- and middle income countries, due to their higher
overall infectious disease burden.

2. Optimal use of antibiotics (antibiotic stewardship)

Using appropriate antibiotics (according to WHO AWARE categories) in a timely fash-
ion when needed, recognising the life-saving potential of these drugs, while at the same
time reducing unnecessary use.

Availability and adherence to treatment guidelines.
3. Research and innovation
Development of new antibiotics, particularly new powerful classes of antibiotics.

Developing new bedside diagnostic tests to distinguish between viral and bacterial
infections.

Developing and licensing of new vaccines against bacterial infections, particularly where
no effective vaccine exists yet.

4. Awareness

Creating awareness of AMR among the general population.
Education and training of healthcare workers.

5. Surveillance and data

Strengthening the knowledge base and evidence about AMR through national and
supranational surveillance systems.

Tracking of healthcare-associated infections (HAIs).

Box 1 adapted from the WHO Global Action Plan on AMR [5]
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However, their implementation has proven much harder. Most countries have developed
AMR National Action Plans (NAPs), aligned with WHO’s Global Action Plan on AMR, out-
lining how they will tackle drug-resistant infections using a One Health approach that encom-
passes the human, animal, agricultural, and environmental sectors [6].

A lot remains to be done—even in wealthier countries, particularly in incentivising antibi-
otic stewardship, Research and Innovation (R&I), and supporting pull mechanisms to delink
antibiotic development from sales volume [7]. However, the reality in many low- and middle-
income countries is that dedicated resources for the actions necessary to deliver these plans are
lacking, jeopardizing their implementation [8,9].

An essential component of the NAPs is Infection Prevention and Control (IPC) in health-
care facilities, i.e., measures directed at protecting patients and healthcare workers, and in con-
sequence the community, from acquiring and being harmed by avoidable healthcare-
associated infections (HAIs) and AMR [10]. Sadly, HAI remain neglected, particularly in low-
resourced settings, predominantly affect vulnerable populations, and inflict high morbidity
and mortality. As the GRAM report highlighted, the highest number of fatalities attributable
to AMR are caused by six leading bacterial pathogens that are also important and prominent
causes of HAI, with Klebsiella pneumoniae responsible for the highest attributable burden in
sub-Saharan Africa and Escherichia coli in South Asia [1]. Adequate IPC is essential to the
delivery of all modern medicine through high-quality health services. Hand hygiene in combi-
nation with environmental cleaning and antibiotic stewardship has been proven to be cost-
effective and save lives, by reducing HAI and associated illnesses [10]. As the main pillar of
IPC and its most essential intervention, hand hygiene needs to be applied in multimodal bun-
dles in healthcare facilities that incorporate training and real-time feedback loops to be effec-
tive and support the necessary behavioural change [10]. Sadly, the dismal and shocking state of
WASH services, especially in high AMR-burden settings, prevents implementation of IPC
activities. An estimated 50% of health facilities in the 47 least-developed countries do not have
basic water services [11]. The same issues apply to sanitation and waste management. This
needs urgent attention and investments into the built infrastructure of health facilities, as well
as the availability of basic materials such as soap and alcohol rub, training, and adequate staft-
ing levels.

While the COVID-19 pandemic was a setback for IPC and AMR even in highly resourced
regions due to reallocation of resources, shortage of healthcare workers and increased use of
antibiotics [12], it has been devastating in low-income countries and has pushed back the
AMR agenda manyfold in these settings.

The fight against AMR requires an intensified focus on strengthening health systems and
health infrastructure globally, as well as putting sustainable pathogen surveillance and IPC at
its centre. A horizontal approach will provide long-term benefits across the whole of modern
medicine and public health, including for the detection, prevention, and response to epidemics
and pandemics. To that end, a harmonized global push to advance WASH reforms across
Asia, Africa, and the Global South is urgently needed.

The “AMR review” projected 10 Mio deaths annually in the year 2050 [13] attributable to AMR,
which was criticised at the time. However, the GRAM report estimates emphasize that we are on a
dire trend. We must urgently refocus on AMR; otherwise, more precious lives will be lost.
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