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Tackling antimicrobial resistance: 
From science to pharmaceuticals policy 

Antimicrobial resistance (AMR) is a global, multidimensional phenomenon occurring in humans, 
animals, and environmental ecosystems. It is the ability of microbes, e.g. bacteria, viruses, fungi and 
protozoa, to survive in the presence of medicines designed to kill or inactivate them (antimicrobials: 
antibiotics, antivirals, antifungals and antiprotozoals). At patient level, AMR hampers the effective 
treatment of microbial infections, leading to prolonged, severe disease and, in some cases, death. At 
community level, it amplifies the risk of infection outbreaks, epidemics and pandemics. 

AMR is a growing problem, predicted to cause millions of deaths worldwide in the coming decades. 
The research and development pipeline for new antimicrobials has dried up, partly because of an 
oligopolistic market structure in a research area considered to give a low return on investment. 
Concerted EU and Member State action has led to an overall decrease in antimicrobial consumption; 
however, the relative use of both broad-spectrum and last-resort antimicrobials continues to grow. The 
lack of investment in prevention, diagnostics and adequate healthcare infrastructure is further driving 
the preventive prescription of antimicrobials. 

Under-investment in good-quality healthcare is one of the main drivers of AMR. Tackling the 
socioeconomic determinants of health – such as reducing overall poverty and economic inequality, 
ensuring basic standards of living, education, and health – is imperative to reduce the burden of 
infection and the spread of AMR. Addressing the causes of AMR requires a multidisciplinary and 
multisectoral approach, involving not only the health sector but also other sectors, such as agriculture, 
environment and trade. The forthcoming revision of the pharmaceuticals package will be a chance for 
the EU to drive forward policies to ensure equitable access to safe, effective and affordable 
pharmaceuticals for unmet medical needs, and to define strategies for incentives to promote research 
into innovative antimicrobials. 

Introduction 
Penicillin, first discovered in 1928, contributed to the success of Allied troops in the Second World War 
and ushered in a new era for medicine. The period between the 1940s and 1960s witnessed a 'golden 
age' of antimicrobial development, where the impact of serious conditions such as tuberculosis, 
pneumonia and diarrhoea could finally be mitigated, thus contributing to an increase in quality of 
health and global life expectancy. 

However, the abuse and misuse in consumption of wide-spectrum antimicrobials has led to a 
progressive increase in antimicrobial-resistant infections, with 35 000 deaths in the EU each year (more 
than HIV/AIDS and malaria deaths combined), and €1.1 billion worth of losses to healthcare systems. 
The past 20 years have seen the emergence of microbes resistant to all available antimicrobial classes.1 
By 2050, AMR could cause 10 million deaths worldwide, surpassing cancer as the second largest killer; 
it could also cause up to 3.8 % of global gross domestic product (GDP) to be lost. 

https://americanhistory.si.edu/collections/search/object/nmah_730403
https://www.sciencemuseum.org.uk/objects-and-stories/how-was-penicillin-developed
https://www.nature.com/articles/s41599-018-0181-x
https://www.nature.com/articles/s41599-018-0181-x
https://www.ecdc.europa.eu/sites/default/files/documents/JIACRA-III-Antimicrobial-Consumption-and-Resistance-in-Bacteria-from-Humans-and-Animals.pdf
https://www.ecdc.europa.eu/en/news-events/eaad-2022-launch
https://www.oecd.org/health/Antimicrobial-Resistance-in-the-EU-EEA-A-One-Health-Response-March-2022.pdf
https://pubmed.ncbi.nlm.nih.gov/15849052/
https://pubmed.ncbi.nlm.nih.gov/31586417/
https://www.sciencedirect.com/science/article/pii/S1198743X14616323?via%3Dihub
https://amr-review.org/sites/default/files/160525_Final%20paper_with%20cover.pdf
https://www.worldbank.org/en/topic/health/publication/drug-resistant-infections-a-threat-to-our-economic-future
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Contributing factors 
Research and development (R&D) 
The increase in AMR levels is a direct result of the increased 
inefficacy of existing antimicrobials, led by a political 
context since the 1940s that incentivised the deregulation 
of the pharmaceutical R&D industry. Notable exceptions 
include Norway and Sweden, which have regulatory 
policies driven towards public health needs in place since 
the 1930s; coincidentally, both countries also have some of 
the lowest AMR rates worldwide. As a result, the R&D 
pipeline for antimicrobials has mostly dried up – in the 
past 30 years, no new classes have entered the market. Of 
the 27 antimicrobials currently in development that 
address World Health Organization (WHO) priority 
pathogens, only six are innovative.  

Behind this lies a misalignment between industry and public health needs: there is a public health need 
to restrict antimicrobial use in order to prevent the emergence of resistance (antimicrobial 
stewardship). However, the increased privatisation of healthcare R&D has fostered an oligopolistic 
market structure in an area considered to be of low return on investment for the industry (i.e. of unmet 
medical needs).  

The intensification of intellectual property protections over the past decades has also affected R&D of 
new antimicrobials, from the medicines discovery stage, by raising the cost of publishing and accessing 
science data, to the market entry stage, by imposing a market power on medicine costs that increases 
prices, delays availability and hampers access to antimicrobials. 

Public health 
Concerted EU and Member State action over the past decades has led to an overall decrease in 
agricultural and clinical antimicrobial consumption. However, the relative use of both broad-spectrum2 
and last-resort3 antimicrobials has increased. This points, respectively, to a misuse of antimicrobials and 
to the inefficiency of first-line antimicrobials. 

Transmission of resistance, rather than consumption of antimicrobials, might be the main factor in AMR 
development. AMR affects EU regions very differently: the overall burden of AMR infections is highest 
in southern and eastern Europe, particularly in Greece, Italy and Romania, and is strongly correlated 
with reduced public expenditure on good-quality public healthcare.4 Worsening healthcare conditions 
lead to longer patient hospital stays, which foster transmission. Lack of diagnostics and infrastructure 
often force preventive prescriptions of antimicrobials, increasing the use and misuse of antimicrobials. 

Economic 
The 'father' of modern pathology, Rudolf Virchow, argued that politics is medicine at a large scale, and 
highlighted the importance of socioeconomic factors in driving disease. The World Bank defined AMR 
containment as a global public good. Austerity policies drove a tendency towards the privatisation of 
health, with negative impacts for both healthcare and health R&D. Mounting inflation and looming 
recession could now lead to further public health budget cuts, higher costs of goods and labour, and 
medical staff shortages, diverting needed services from AMR. Tackling the main social determinants of 
health by reducing poverty and economic inequality, ensuring basic standards of living, education and 
health, could have direct impact on the burden of infection and the spread of AMR. 

Antimicrobials have different 
mechanisms of action: polymyxins target 
the cell membrane; penicillins, 
cephalosporins and carbapenems disrupt 
the bacterial cell wall; tetracyclines, 
aminoglycosides and macrolides impede 
protein synthesis; rifampicins inhibit 
transcription; quinolones inhibit 
enzymatic changes in the DNA; and 
sulfonamides inhibit a metabolic process. 
Therefore, antibiotics do not have the 
same efficiency and specificity against all 
microbes. 

https://onlinelibrary.wiley.com/doi/10.1111/1468-0009.12405
https://resistancemap.onehealthtrust.org/AntibioticResistance.php
https://www.reactgroup.org/toolbox/understand/how-did-we-end-up-here/few-antibiotics-under-development/
https://www.who.int/observatories/global-observatory-on-health-research-and-development/monitoring/antibacterial-products-in-clinical-development-for-priority-pathogens
https://www.who.int/publications/i/item/9789240047655
https://apps.who.int/iris/bitstream/handle/10665/340709/9789289054980-eng.pdf
https://apps.who.int/iris/bitstream/handle/10665/340709/9789289054980-eng.pdf
https://journals.sagepub.com/doi/10.1177/0020731420949823
https://www.europarl.europa.eu/stoa/en/document/EPRS_STU(2021)697197
https://eur-lex.europa.eu/legal-content/EN/TXT/?uri=CELEX%3A32006R0507
https://eur-lex.europa.eu/legal-content/EN/TXT/?uri=CELEX%3A32006R0507
https://globalizationandhealth.biomedcentral.com/articles/10.1186/s12992-022-00826-4
https://read.dukeupress.edu/jhppl/article-abstract/doi/10.1215/03616878-10234184/318648/The-Political-Economy-of-Market-Power-in
https://health.ec.europa.eu/system/files/2020-01/amr_2017_action-plan_0.pdf
https://www.ecdc.europa.eu/en/news-events/eaad-2022-launch
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC8300618/
https://www.ecdc.europa.eu/en/publications-data/surveillance-antimicrobial-resistance-europe-2020
https://www.ecdc.europa.eu/en/publications-data/health-burden-infections-antibiotic-resistant-bacteria-2016-2020
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC8300618/
https://elifesciences.org/articles/64139
https://pubmed.ncbi.nlm.nih.gov/3908347/
https://www.worldbank.org/en/topic/health/publication/drug-resistant-infections-a-threat-to-our-economic-future
https://www.thelancet.com/action/showPdf?pii=S0140-6736%2813%2962407-1
https://www.europarl.europa.eu/stoa/en/document/EPRS_STU(2022)737114
https://www3.weforum.org/docs/WEF_Global_Risks_Report_2023.pdf
https://semester-health-equity.eurohealthnet.eu/wp-content/uploads/2023/01/221208_EuropeanSemesterReport.pdf
https://www.who.int/health-topics/social-determinants-of-health#tab=tab_1
https://www.who.int/health-topics/social-determinants-of-health#tab=tab_1
https://hdr.undp.org/content/2022-global-multidimensional-poverty-index-mpi#/indicies/MPI


Tackling antimicrobial resistance: From science to pharmaceuticals policy 

3 

Societal 
Sociodemographic changes (an ageing population, overpopulation, urbanisation) affect AMR levels, 
leading to a more vulnerable population, which puts further strain on healthcare systems. 
Demographic concentration in urban centres requires basic urban infrastructure (food production, 
water treatment and waste treatment systems), with a direct impact on health levels. Globalisation, 
with an intensification of international travel and international food trade, accentuates the incidence 
of infectious disease. The erosion of the social contract and of social cohesion creates further tensions 
that undermine trust in perceived sources of authority (e.g. scientists and governments).  

Environmental 
Multiple factors (such as biodiversity, wildlife and land use) influence the interplay between hosts, 
microbial pathogens, parasites and vectors. Global warming, extreme weather events, transmission of 
arthropod vectors, deforestation, biodiversity loss and ecosystem degradation can change patterns of 
existing diseases and drive antimicrobial abuse, as well as leading to the emergence of new pathogens 
for which no effective antimicrobials are known. In addition, nature has been a source of medical 
compounds for millennia; biodiversity loss affects the availability of antimicrobials. 

Antimicrobial environmental contamination can occur through waste towards agricultural soils or 
water. The soil ecosystem acts as a reservoir of antimicrobial-producing bacteria and a vector for the 
dissemination of new resistance genes.  

Geopolitical 
Local and global governance strategies have direct impact on global access to pharmaceuticals, 
influencing international cooperation on R&D and open data sharing. The EU is a net importer of 
antimicrobials, with India and China among the main exporters, and is currently facing a disruption in 
the supply chains of over 3 200 pharmaceuticals. Future threats (cyberattacks, extreme weather events, 
or a new infection outbreak that reaches epidemic or pandemic levels) could influence AMR levels.  

Impact on the EU 
Despite increased policy action and awareness at Member State, EU and international levels, AMR 
keeps rising. It is emerging as a global threat to human, animal and environmental health, presenting 
multidimensional risks to healthcare, the global economy, climate policy and geopolitical balances, 
which can further tip the risk one way or another. Direct causes of increased resistance include the 
abuse and misuse of antimicrobials; the disinvestment and inefficiency of public healthcare, and a crisis 
in the global AMR governance system that cannot answer market failures in the R&D of new medicines. 

The immediate impact of AMR is felt at the healthcare level, where it places increased pressure on 
healthcare systems (incidence, deaths, hospital length of stay and healthcare costs). The WHO has 
declared AMR as a top 10 global public health threat. AMR affects medical procedures (such as standard 
surgeries, dental implants, Caesarean sections, cancer treatments and organ transplantations) and 
complicates the overall management of leading non-communicable diseases (e.g. cardiovascular 
diseases, dementias and tumours). If left unaddressed, AMR could push humankind back to a pre-
antimicrobial era, where patients died from minor infections. 

The second impact of AMR is at economic level, leading to higher healthcare expenditure and an 
economic burden exceeding €1.1 billion yearly. An AMR epidemiological crisis would see increased 
health inequalities between EU Member States and worldwide, affecting primarily low-income 
countries, including extreme poverty.5 It could disrupt international trade and supply chains, threaten 
workforce productivity and assiduity, weaken consumption, and increase prices.6 

At societal level, AMR can further alter the number of migrants and displaced people resulting from 
humanitarian crises generated by increased socioeconomic inequity, conflict and environmental 
pressure, for instance putting pressure on already-existing healthcare difficulties in refugee camps. The 

https://www.thelancet.com/journals/lancet/article/PIIS0140-6736(22)02351-0/fulltext
https://pubmed.ncbi.nlm.nih.gov/34267046/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC7838817/
https://www.nature.com/articles/d41586-019-02861-5
https://www.mckinsey.com/industries/public-and-social-sector/our-insights/the-social-contract-in-the-21st-century
https://bpspsychub.onlinelibrary.wiley.com/doi/10.1111/bjso.12400
https://www.pbs.org/newshour/show/gap-between-pledges-and-action-sparks-criticism-at-cop27-climate-summit
https://www.reuters.com/world/americas/brazil-deforestation-data-shows-22-annual-jump-clearing-amazon-2021-11-18/
https://ipbes.net/sites/default/files/inline/files/ipbes_global_assessment_report_summary_for_policymakers.pdf
https://www.fao.org/3/ca9120en/ca9120en.pdf
https://jech.bmj.com/content/70/3/312.long
https://aricjournal.biomedcentral.com/articles/10.1186/s13756-018-0321-5
https://oec.world/en/profile/hs/antibiotics?redirect=true
https://f1000research.com/articles/9-225/v1
https://www.politico.eu/article/drugs-regulator-probes-eu-wide-antibiotics-shortage/
https://www.repubblica.it/salute/2023/01/10/news/farmacie_medicine_esaurite_influenza_covid-382782040/?ref=RHLF-BG-I382879712-P2-S3-T1
https://www.ema.europa.eu/en/medicines/download-medicine-data#shortages-section
https://www.who.int/news-room/fact-sheets/detail/antibiotic-resistance
https://www.who.int/news-room/fact-sheets/detail/antimicrobial-resistance
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC4768623/
https://ec.europa.eu/eurostat/statistics-explained/index.php?title=Causes_of_death_statistics
https://www.oecd.org/health/Antimicrobial-Resistance-in-the-EU-EEA-A-One-Health-Response-March-2022.pdf
https://www.brookings.edu/blog/future-development/2021/06/02/long-run-impacts-of-covid-19-on-extreme-poverty/
https://www.ecdc.europa.eu/en/migrant-and-refugee-health
https://cals.ncsu.edu/applied-ecology/news/the-future-of-antimicrobial-resistance/
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worsening of socioeconomic conditions could lead to a mistrust in perceived sources of authority, the 
growth of unscientific beliefs, as seen with vaccination hesitancy, and a more unstable socio-political 
matrix overall. Other societal issues to consider include mental health; generational divides; increased 
pressure on agriculture and healthcare workers and vulnerable groups, including children, women, 
racialised people, migrants, and LGBT people. 

At environmental level, the pharmaceutical industry, with its pharmaceutical waste, is more polluting 
than the car industry. Indirectly, the emergence of another health pandemic would force an urgent 
need to invest in health crisis response, diverting financial and political attention from engaging in 
deeper reforms in favour of climate action, as already seen for COVID-19. At geopolitical level, AMR 
could intensify existing tensions, thereby contributing to national strategies directed towards 
isolationism, protectionism and reduced global cooperation. 

EU action 
The EU has taken several legislative and non-legislative initiatives to address AMR, including:  

 the 2017 EU One Health action plan against AMR, which recognises that the health of humans, 
animals and the environment are interconnected, and sets out various actions to be taken 
across those three sectors, including measures to strengthen the EU's regulatory framework on 
AMR, promote the responsible use of antimicrobials, support research and innovation on new 
antimicrobial treatments, and improve surveillance and monitoring of AMR;  

 the 2017 EU guidelines on the prudent use of antimicrobials in human health, which set out 
principles for the appropriate use of antibiotics, and recommendations for healthcare 
professionals, patients and policymakers; 

 the 2018 regulation on medicated feed and the 2019 regulation on veterinary medicinal 
products, which lay down stricter rules on the use of antimicrobial substances in animals and 
animal feed. The use of antimicrobials as growth promotors is banned, and stricter conditions 
are applied on their use for therapeutic purposes. Certain antimicrobials are reserved for use in 
humans only; 

 an initiative for a ban on certain antimicrobials on animals and animal products imported into 
the EU, bilateral trade agreements to increase cooperation between EU trade partners and their 
commitment to reduce the use of antibiotics in animal production, and official controls on 
imported products including food and feed of animal origin; 

 a reinforced role for the European Medicines Agency (EMA) to act in cases of shortages of 
medicinal products and contribute to coordination between Member States, and an extended 
mandate for the European Centre for Disease Prevention and Control (ECDC) to act in the 
surveillance and preparedness of infectious disease threats. The JIACRA reports on 
consumption and occurrence of AMR in animals and humans, jointly prepared by the ECDC, 
EMA and EFSA (European Food Safety Authority); and the ECDC–EFSA annual report on AMR 
zoonotic and indicator bacteria from humans, animals and food; 

 the establishment of the EU's Health Emergency Preparedness and Response Authority (HERA) 
and its mission of stockpiling antimicrobials identified as being of critical need. HERA considers 
AMR one of the top three priority cross-border threats and has allocated €580 million to the 
procurement of therapeutics against priority pathogens; 

 EU funding for research and innovation into new medicines, vaccines and diagnostics, for 
instance through the Horizon 2020 research programme, the European and Developing 
Countries Clinical Trials Partnership (EDCTP), and the Innovative Medicines Initiative (IMI), a 
public-private partnership between the EU and the pharmaceutical industry, The EU–IMI2 
GNA NOW project intends to invest over €30 million in the discovery of new antimicrobials by 
2025; 

 cooperation with international partners, including the WHO, the Food and Agriculture 
Organization of the United Nations (FAO), and through initiatives such as the Joint 
Programming Initiative on Antimicrobial Resistance (JPIAMR), the Global Antimicrobial 

https://sciencemediahub.eu/2022/08/24/interview-with-dr-ed-pertwee-vaccine-hesitancy-and-lessons-learnt/
https://www.europarl.europa.eu/stoa/en/document/EPRS_STU(2022)697217
https://www.who.int/publications/i/item/9789240036024
https://www.thelancet.com/series/racism-xenophobia-discrimination-health
https://pharmaboardroom.com/articles/pharma-industry-taking-lead-to-safely-manufacture-antibiotics/
https://www.sciencedirect.com/science/article/pii/S0959652618336084
https://www3.weforum.org/docs/WEF_The_Global_Risks_Report_2022.pdf
https://health.ec.europa.eu/antimicrobial-resistance/eu-action-antimicrobial-resistance_en
https://eur-lex.europa.eu/legal-content/EN/TXT/?uri=CELEX%3A52017XC0701%2801%29&qid=1679080888532
https://eur-lex.europa.eu/legal-content/EN/TXT/?uri=uriserv:OJ.L_.2019.004.01.0001.01.ENG
https://eur-lex.europa.eu/eli/reg/2019/6/oj
https://eur-lex.europa.eu/eli/reg/2019/6/oj
https://ec.europa.eu/info/law/better-regulation/have-your-say/initiatives/13667-Fight-against-antimicrobial-resistance-ban-on-certain-antimicrobials-in-animals-animal-products-imported-into-the-EU_en
https://eur-lex.europa.eu/eli/reg_impl/2019/1793/oj
https://eur-lex.europa.eu/legal-content/EN/TXT/?uri=CELEX:32022R0123
https://eur-lex.europa.eu/legal-content/en/TXT/?uri=CELEX%3A32022R2371
https://eur-lex.europa.eu/legal-content/en/TXT/?uri=CELEX%3A32022R2371
https://www.ema.europa.eu/en/veterinary-regulatory/overview/antimicrobial-resistance/analysis-antimicrobial-consumption-resistance-jiacra-reports
https://www.efsa.europa.eu/en/efsajournal/pub/7209
https://eur-lex.europa.eu/legal-content/EN/TXT/?uri=CELEX%3A32021D0929%2802%29
https://health.ec.europa.eu/latest-updates/hera-commissioned-feasibility-study-stockpiling-antimicrobials-against-amr-published-2023-02-02_en
https://health.ec.europa.eu/publications/hera-factsheet-health-union-identifying-top-3-priority-health-threats_en
https://health.ec.europa.eu/publications/hera-work-plan-2022_en
https://research-and-innovation.ec.europa.eu/funding/funding-opportunities/funding-programmes-and-open-calls/horizon-2020_en
https://research-and-innovation.ec.europa.eu/research-area/health/edctp_en
https://www.imi.europa.eu/
https://cordis.europa.eu/project/id/853979
https://www.jpiamr.eu/
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Resistance and Use Surveillance System (GLASS), and the Transatlantic Taskforce on 
Antimicrobial Resistance (TATFAR) to address the global threat of AMR. 

Possible areas in need of further action include: 

 investment in the environmental aspect of the One Health action plan;  
 improved harmonisation of data collection, monitoring and surveillance, including improved 

data sharing between the agencies (EMA, ECDC, EFSA) and between different sectors and 
stakeholders, including human and animal health, food and the environment; 

 tightening of controls and enforcement of existing legislation in both the livestock sector and 
public healthcare; 

 further investment in research and innovation, including into alternative treatments, 
diagnostics and vaccines; 

 support and assistance for EU Member States to address widespread national gaps in terms of 
capability, training and logistics, and in terms of the implementation of policies and action 
plans at national level;  

 better response coordination between the EU, Member States and global players;  
 the evaluation of the current One Health action plan and the implementation of a new action 

plan. 

Revision of EU pharmaceuticals legislation 
On 24 November 2020, the European Parliament adopted a resolution on a pharmaceutical strategy for 
Europe, which pinpointed the need for coordinated action to tackle AMR, both in terms of ensuring 
access to affordable medicines and fostering innovation in what is considered an area of unmet 
medical needs (antimicrobials and medicines for rare and paediatric diseases). The resolution 
highlighted the importance of promoting the responsible use of antimicrobials in both human and 
veterinary medicine. It called on the European Commission and Member States to implement measures 
to reduce and regulate the use of antimicrobials in agriculture, emphasising the need for increased 
investment in the R&D of new antimicrobials, strengthen surveillance and monitoring of AMR, promote 
infection prevention and control, and ensure access to effective treatments. 

The European Commission's anticipated revision of the EU pharmaceuticals legislative package is 
expected to include measures aiming to address failures in AMR R&D. The revision will likely introduce 
new regulatory incentives to encourage the development of new antimicrobials and alternative 
treatments for infectious diseases. Among possible incentives under discussion are extended market 
exclusivity periods and 'vouchers', reduced regulatory burden, and other forms of increased financial 
support for R&D. 

The revision is also expected to introduce measures designed to ensure the availability, accessibility 
and affordability of existing antimicrobials. Measures being discussed include stewardship plans to 
ensure the appropriate use of new antimicrobial products and prevent the emergence of resistance, 
and increased surveillance and monitoring of AMR, including the often-neglected environmental 
aspect of resistance, whereby the environment acts as a resistance reservoir that can foster continuous 
spread between the zoonotic and human components ('One Health'). Lastly, the revision is expected 
to include measures for the development of new diagnostic tools to help identify resistant infections, 
and improved measures to prevent the spread of resistant pathogens in healthcare settings. 

Future perspectives 
Health is recognised as a human right by the United Nations Universal Declaration of Human Rights 
and the EU Charter of Fundamental Rights. AMR is an indicator of the United Nations Sustainable 
Development Goals (SDGs) and closely interwoven with several other SDGs7 meant to reduce 
socioeconomic disparities and alleviate poverty by 2030. However, there is persistent under-
investment in public health across EU Member States. Tackling AMR requires concerted action in 
human, animal, agricultural, economic and environmental health sectors ('One Health'), as a broad 

https://www.who.int/initiatives/glass
https://www.cdc.gov/drugresistance/tatfar/index.html
https://health.ec.europa.eu/system/files/2020-01/amr_2017_action-plan_0.pdf
https://www.europarl.europa.eu/doceo/document/TA-9-2021-0470_EN.html
https://eur-lex.europa.eu/legal-content/EN/TXT/?uri=CELEX%3A32006R0507
https://eur-lex.europa.eu/legal-content/EN/TXT/?uri=CELEX%3A32006R0507
https://www.europarl.europa.eu/legislative-train/theme-promoting-our-european-way-of-life/file-revision-of-the-pharmaceutical-legislation
https://www.un.org/en/about-us/universal-declaration-of-human-rights
https://eur-lex.europa.eu/legal-content/EN/TXT/?uri=CELEX:12012P/TXT
https://www.who.int/data/gho/data/themes/topics/global-antimicrobial-resistance-surveillance-system-glass/sustainable-development-goals-amr-indicator
https://semester-health-equity.eurohealthnet.eu/wp-content/uploads/2023/01/221208_EuropeanSemesterReport.pdf
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public health issue that calls for infection prevention, control and mitigation strategies aimed at 
addressing health inequities and strengthening health systems. 

Prevention 
Since transmission is a main driver of AMR, effective strategies could focus on reduced infection 
exposure through infection prevention and control measures. This includes modernising existing 
medical infrastructure and equipment, investing in healthcare personnel to address workforce 
shortages, enhancing primary healthcare and community health settings, and monitoring the 
enforcement of existing legislation. 

Investing in vaccination programmes reduces pressure on antimicrobial use. Simple hygiene measures 
are the first line of reducing hospital-acquired infections. The Organisation for Economic Co-operation 
and Development estimates that applying simple measures – including hygiene, antimicrobial 
stewardship, diagnostics and awareness campaigns – would save, in a year, about €3 for every €2 
invested. 

Faster diagnostic tests could further help hinder AMR infections at their inception. This includes taking 
an integrated 'One Health' approach to monitoring and surveillance of antimicrobial use in the 
human, agriculture and fisheries sectors, which reinforces the environmental component and turns to 
novel mechanisms, such as wastewater monitoring, metagenomics and AMR gene sequencing. Overall, 
environmental governance needs to be integrated into social and economic governance in order to 
tackle AMR. 

R&D 
Research into novel technologies for vaccines, antimicrobials and diagnostics, including antibiotics 
designed by artificial intelligence (AI) and DNA tools (genetic diagnosis, gene therapies) could be more 
effective than developing new antimicrobials. Vaccines contribute to disease mitigation and 
eradication, showing low resistance. With the innovation in RNA technologies and medical AI, new 
vaccines against cystic fibrosis pathogens and tuberculosis could soon be developed, relieving 
pressure on AMR. 

Political decisions need to be made on structural reforms of the pharmaceutical system's current 
organisation, where the current system of push/pull incentives has not been sufficient to ensure novel 
antimicrobials and repair existing market failures. Proposed solutions include redefining public-private 
partnerships, revising intellectual property protections and exclusivities, reinforcing existing EU 
science networks with a focus on open data sharing, and even establishing a public EU R&D body. 

Socioeconomics 
AMR and public health are interlinked with other sectors. Solutions will not come without 
comprehensive investment into alleviating social and economic inequalities, striving to guarantee 
good housing conditions, education and jobs. Universal access to affordable, quality essential 
antimicrobials, including among poor and marginalised populations across and beyond EU Member 
States, should be prioritised. Environmental conditions, such as urban health, outdoor pollution and 
climate change, will play an important role in AMR governance in the decades to come. 

The geopolitical context has an impact on AMR governance, as well. Globally, the highest AMR levels 
are found in sub-Saharan Africa, with 24 direct deaths per 100 000 people. Tuberculosis, malaria, Ebola 
are but a few cross-border threats that could affect the EU, depending on new environmental, 
economic and geopolitical balances. AMR cannot be contained without engaging in a global discourse. 
According to the World Bank, investing in universal antimicrobial access and access to safe water and 
sanitation would reduce the 5.7 million deaths that are due to treatable bacterial infections (e.g. 
cholera, dysentery, typhoid) in low- and middle-income countries, and prevent AMR dissemination. The 
development of vaccines against tuberculosis and malaria are a critical need for the WHO. 

https://www.who.int/publications/m/item/leveraging-vaccines-to-reduce-antibiotic-use-and-prevent-antimicrobial-resistance
https://pubmed.ncbi.nlm.nih.gov/32360322/
https://www.worldbank.org/en/topic/health/publication/drug-resistant-infections-a-threat-to-our-economic-future
https://www.who.int/publications/i/item/9789241509763
https://www.oecd.org/health/stemming-the-superbug-tide-9789264307599-en.htm
https://www.sciencedirect.com/science/article/pii/S2352396422003267
https://www.science.org/doi/abs/10.1126/science.1220761
https://op.europa.eu/en/publication-detail/-/publication/74a3e13b-1df9-11e9-8d04-01aa75ed71a1/language-en
https://pubmed.ncbi.nlm.nih.gov/30850636/
https://www.efsa.europa.eu/pt/supporting/pub/en-7413
https://www.sciencedirect.com/science/article/pii/S2666524722003032
https://www.sciencedirect.com/science/article/pii/S1369527419300050?via%3Dihub
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC2647387/pdf/07-040089.pdf/
https://theconversation.com/why-resistance-is-common-in-antibiotics-but-rare-in-vaccines-152647
https://www.europarl.europa.eu/stoa/en/events/details/ethical-issues-in-the-covid-19-pandemic-/20220117WKS04001
https://www.who.int/publications/i/item/9789240052451
https://www.who.int/publications/i/item/9789240052451
https://academic.oup.com/jpids/article/11/Supplement_2/S3/6693731
https://archivelfarma.com/pipeline/
https://news.cvm.ncsu.edu/study-vaccination-slows-antimicrobial-resistance/
https://news.cvm.ncsu.edu/study-vaccination-slows-antimicrobial-resistance/
https://carb-x.org/
https://academic.oup.com/cid/article/65/8/1378/3862465
https://www.frontiersin.org/articles/10.3389/fphar.2021.685604/full
https://www.europarl.europa.eu/stoa/en/document/EPRS_STU(2021)697197
https://www.sciencedirect.com/science/article/pii/S0140673622023510?via%3Dihub
https://semester-health-equity.eurohealthnet.eu/wp-content/uploads/2023/01/221208_EuropeanSemesterReport.pdf
https://www.thelancet.com/journals/lancet/article/PIIS0140-6736(21)02724-0/fulltext
https://www.sciencedirect.com/science/article/pii/S0140673621027240
https://documents1.worldbank.org/curated/en/323311493396993758/pdf/final-report.pdf
https://www.who.int/news-room/fact-sheets/detail/drinking-water
https://www.who.int/news-room/fact-sheets/detail/drinking-water
https://cddep.org/wp-content/uploads/2019/04/access-barriers-to-antibiotics.pdf
https://www.stopamr.eu/target-groups/tourist-and-business-traveler/
https://www.who.int/publications/m/item/leveraging-vaccines-to-reduce-antibiotic-use-and-prevent-antimicrobial-resistance
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Taking action on AMR will involve both international cooperation and open strategic autonomy 
(e.g. fostering domestic production and ensuring a diversification of supply chains). A possibility is the 
negotiation of a global R&D pharmaceutical framework, including binding government obligations to 
invest in R&D, equitable distribution across countries, and pooling patents on essential medicines. Of 
note, a few private, non-for-profit investors have started dominating the R&D sector. However, the 
growing 'silent' involvement of private actors and millionaire 'philanthropists' in global health politics 
could be regarded with concern as to its 'normative power' to exert illegitimate or undemocratic 
influence and set priorities on global policy agendas.  

ENDNOTES 
1 Bacterial resistance to antibiotics is currently the leading antimicrobial threat. In the EU, the highest number of AMR-

attributable deaths is caused by six main pathogen–drug combinations: third-generation cephalosporin-resistant 
Escherichia coli, methicillin-resistant Staphylococcus aureus (MRSA), third-generation cephalosporin-resistant 
Klebsiella pneumoniae; and carbapenem-resistant K. pneumoniae, Acinetobacter baumannii and Pseudomonas 
aeruginosa. There is an increasing resistance trend for all drugs, in particular carbapenem resistance in A. baumannii, 
a worrying scenario given that carbapenems are considered a last-resort class of antibiotics. Non-bacterial AMR 
includes antiviral drug resistance in immunocompromised HIV/AIDS patients, drug-resistant malaria parasites, and 
drug-resistant Candida (a fungal infection). 

2 An antibiotic that acts against the two major bacterial groups (Gram-positive and Gram-negative) and against a wide 
range of disease-causing bacteria. 

3 The last treatment option for a patient infected with a pathogen resistant to all available antimicrobials. 
4 Access to medical services; investment in human resources; diagnostics and infrastructure; affordable 

antimicrobials, therapeutics and cures; and persistence of substandard or falsified antimicrobials. 
5 By 2030, 51 million additional people are predicted to live in extreme poverty compared with pre-pandemic levels. 
6 COVID-19 caused a contraction of the global economy in 2020, with debt increasing by 13 %. The global economy 

is predicted to slow down to 2.3 % by 2024. 
7 SDGs 1, 2, 3 and 6. 
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