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maintaining public health and well-being [2]. However, 
when pathogens evolve to survive exposure to antimi-
crobials, it can lead to the spread of drug-resistant infec-
tions [1, 2]. AMR is estimated to cause at least 700,000 
deaths annually [4]. This number is expected to increase 
unless action is taken to address the problem. AMR is 
driven by a variety of factors, including but not limited 
to the overuse and misuse of antibiotics, poor infection 
control practices, and inadequate investment in research 
and development [2, 5]. It is a complex issue that requires 
a multifaceted approach to address, including efforts to 
optimize the use of antibiotics, improve infection con-
trol practices, and invest in research and development. 

Introduction
Antimicrobial resistance (AMR) is a major global public 
health concern that has the potential to undermine the 
clinical usefulness of antibiotics and other antimicrobial 
drugs [1–3]. Antimicrobials are used to treat a number 
of infections caused by bacteria, viruses, fungi, and other 
microorganisms, and their effectiveness is essential for 
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A collaborative effort and a comprehensive approach are 
essential in preserving the effectiveness of antibiotics and 
safeguarding public health for future generations.

The ethical aspects of antibiotic use and distribution 
are crucial to address when confronting the global chal-
lenge of AMR. Antibiotic ethics encompass the ethi-
cal considerations related to the use and distribution of 
these medications, touching on matters of equity, access, 
responsibility, and environmental impact. In the era of 
resistance, these concerns gain particular significance, as 
the improper and excessive use of antibiotics can lead to 
the development and dissemination of resistant bacteria. 
This commentary delves deeper into the ethical consid-
erations associated with antibiotic use and distribution 
in the age of resistance. I underscore the importance of 
adopting a comprehensive approach to tackle AMR, 
one that considers these ethical dimensions and stresses 
the need to maintain the effectiveness of antibiotics for 
future generations. Additionally, I will explore the ethi-
cal ramifications of unequal access to these medications, 
the responsibility involved in fostering antimicrobial 
stewardship, the environmental consequences of antibi-
otic consumption, and the development and marketing 
of these drugs as well as ethical dimension of resource 
transfer.

Antimicrobial resistance and the ethics of 
antibiotic use
The ethical principle of nonmaleficence, which man-
dates that harm should not be caused, is a foundational 
concept in medicine. Antibiotic use can lead to unin-
tended consequences, such as the emergence of resis-
tance, necessitating a careful evaluation of the potential 
advantages and drawbacks of using these medications [6]. 
This involves thoroughly assessing the risks and benefits 
of antibiotic use in various situations and implementing 
risk-reduction strategies, including programs dedicated 
to responsible antimicrobial stewardship. Another inte-
gral ethical aspect is the principle of beneficence, which 
obliges us to act in ways that promote good outcomes. 
Antibiotics serve as a crucial resource for preserving lives 
and enhancing health, making it imperative to utilize 
them judiciously to ensure their continued effectiveness 
[2]. This entails a thoughtful examination of the potential 
advantages of antibiotic use and the adoption of strate-
gies aimed at optimizing these benefits, such as initiatives 
that foster responsible antimicrobial stewardship. By 
upholding these ethical principles and implementing 
stewardship programs, we can better navigate the com-
plexities of antibiotic use in a world grappling with AMR.

In accordance with the principle of autonomy, indi-
viduals are entitled to make informed decisions about 
their health, including accessing antibiotics when genu-
inely necessary. To uphold this principle, it is pertinent to 

ensure that people can obtain antibiotics when required, 
as well as respect their right to make independent health 
choices. Educating the public on the appropriate use of 
antibiotics and the potential consequence of misuse is 
crucial for informed decision-making. However, striking 
a balance between respecting autonomy and recognizing 
the importance of antimicrobial stewardship [7] is essen-
tial to prevent antibiotic misuse, overuse, and the subse-
quent rise in AMR. Antimicrobial stewardship programs, 
which promote the appropriate use of antibiotics, can 
help maintain this balance. By implementing such pro-
grams, healthcare providers can encourage responsible 
antibiotic use without infringing on individuals’ auton-
omy. These initiatives include shared decision-making 
between patients and healthcare providers, ensuring that 
antibiotics are only prescribed when necessary, and mon-
itoring antibiotic use to identify and address patterns of 
misuse.

In line with the principle of justice, the benefits and 
burdens of antibiotic use should be fairly distributed 
among individuals and communities. This principle 
involves addressing access and affordability concerns, 
such as implementing policies to provide essential anti-
biotics at low or no cost to those in need and allocating 
resources for the research and development of new anti-
biotics [7]. Additionally, it necessitates tackling issues of 
equity and social determinants of health that may impact 
access to these medications, such as investing in health-
care infrastructure in underserved areas and reducing 
disparities in healthcare access and quality. Working to 
address these concerns is essential in creating a health-
care landscape that promotes justice and equity, ensuring 
that antibiotics are accessible to those who need them 
while also being used responsibly.

Equity and access to antibiotics
Equity and accessibility are one of the most important 
ethical considerations surrounding the use and distribu-
tion of antibiotics. These drugs are a scarce resource, so it 
is essential that they are used fairly [8]. This may involve 
ensuring that vulnerable populations and communities 
have access to antibiotics, regardless of their ability to pay 
or location. People in low-income countries frequently 
have limited access to antibiotics due to economic bar-
riers, and people in rural areas may have limited access 
due to a lack of infrastructure and health care facilities. 
In addition, certain vulnerable populations, such as ref-
ugees and migrants, may encounter access barriers to 
health care and antibiotics due to socioeconomic factors. 
To ensure equity and accessibility in the use and distri-
bution of antibiotics, practical solutions include imple-
menting policies that remove economic and geographic 
barriers to access, increasing healthcare infrastructure 
in rural areas, and developing targeted programs that 
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specifically address the needs of vulnerable populations, 
such as refugees and migrants. Additionally, education 
and awareness-raising campaigns can promote respon-
sible use of antibiotics and reduce unnecessary demand, 
helping to conserve this limited resource for those who 
need it most.

Significant ethical implications result from unequal 
access to antibiotics. Inadequate access to these medi-
cations can result in the spread of resistant infections, 
which can eventually compromise the efficacy of anti-
biotics for everyone. Antibiotic accessibility is not only 
a moral necessity, but also a practical necessity. In addi-
tion to the human suffering caused by insufficient access 
to these medications, there are also economic repercus-
sions. The World Health Organization estimates that 
AMR will cost the global economy $100 trillion by 2050 
[9]. The influence of social determinants of health on 
antibiotic access [10] is also an important ethical factor 
to consider. Social determinants of health are the fac-
tors such as income, education, and living conditions 
that influence the health of individuals and populations. 
These factors can significantly influence access to health 
care and the efficacy of interventions, including antibiotic 
accessibility. Addressing the social determinants of health 
is essential to ensuring antibiotic access and equity. This 
may involve improving income, education, and living 
conditions, as well as increasing access to health care and 
antibiotics in underserved areas, implying a multifaceted 
approach that involves policy interventions, community 
engagement, and healthcare system improvements is 
much-needed.

The issue of rationing or prioritising access to these 
drugs is an additional ethical consideration related to 
equity and antibiotic access. In situations where there is 
limited access to antibiotics, difficult decisions may need 
to be made regarding who receives these medications and 
who does not. This can raise ethical questions regarding 
fairness, justice, and resource allocation. Access to anti-
biotics may need to be prioritised based on the sever-
ity of illness, the likelihood of success, and the potential 
benefits and harms to the individual and society [11]. 
Instances of rationing or prioritising antibiotic access 
include situations in which a particular drug is in short 
supply or the demand for antibiotics exceeds the supply. 
In these circumstances, it may be necessary to determine 
who has access to the limited antibiotic supply. It may be 
necessary, for instance, to prioritise access for patients 
with the most severe infections or those who are most 
likely to benefit from treatment.

The ethical implications of rationing or prioritizing 
access to antibiotics must be carefully considered, par-
ticularly during a pandemic when healthcare systems are 
stretched, and pressure-filled decisions must be made. 
In such situations, healthcare professionals must strike a 

much-needed balance between rapidly treating patients 
and avoiding the potential consequences of overprescrib-
ing antibiotics. Adherence to clinical guidelines, appro-
priate use of diagnostic tests, and thorough assessment 
of risks and benefits in each case are essential compo-
nents of responsible antibiotic use. The COVID-19 pan-
demic has laid bare the widespread misuse of antibiotics, 
emphasizing the urgency of addressing this issue, both 
now and in preparation for future pandemics [12]. A col-
laborative approach that involves multiple stakeholders, 
such as healthcare providers, policymakers, and the pub-
lic, as well as grounded in science can help ensure more 
informed and transparent decision-making. By fostering 
open communication and sharing the criteria used to 
make these decisions, a more ethically sound and effec-
tive approach to antibiotic use during pandemics can be 
achieved.

Stakeholders in antimicrobial stewardship
AMR is a global issue that necessitates the collective 
effort of governments, the pharmaceutical industry, 
healthcare professionals, and the general public to com-
bat [13]. One Health is a concept that recognizes the 
interconnection between human, animal, and environ-
mental health. It has become increasingly important in 
the fight against AMR as the overuse and misuse of anti-
biotics in both humans and animals can contribute to the 
development of AMR. One Health approaches can pro-
mote collaboration between healthcare providers, veteri-
narians, and environmental experts to develop effective 
interventions that promote responsible use of antibiotics 
and reduce the risk of AMR. Therefore, promoting One 
Health approaches is essential to promoting a holistic 
and effective approach to addressing the global threat of 
AMR.

Each stakeholder has a role to play in promoting antibi-
otic stewardship and reducing the emergence and spread 
of resistant bacteria while upholding ethical practices. 
Governments, in particular, have a critical responsibil-
ity in implementing stewardship programs, prescribing 
guidelines, regulating antibiotic use in agriculture and 
other sectors, and funding research and development of 
new treatments [13]. Despite the recognition of the bene-
fits of antimicrobial stewardship programs, more support 
is needed to effectively implement these programs in 
countries that have not yet adopted them. Furthermore, 
the pharmaceutical industry can contribute by investing 
in research and development to identify new antibiot-
ics and therapies, while also ensuring the accessibility of 
antibiotics in low-income nations [14]. The general public 
also has a role in promoting proper hygiene and seeking 
medical care when necessary to limit the spread of antibi-
otic-resistant bacteria. It is important to evaluate the eth-
ical implications of different approaches to antimicrobial 
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stewardship, considering their effects on the availability 
and efficacy of antibiotics and the well-being of individu-
als and populations.

Effective antimicrobial stewardship necessitates collab-
oration among various stakeholders, such as healthcare 
providers, patients, and regulatory bodies. International 
cooperation and data sharing are also crucial in com-
bating AMR, which demands a coordinated effort from 
all involved parties. To promote responsible antibiotic 
use and develop new treatments, stakeholders should 
collaborate on strategies and share data and resources. 
Addressing ethical challenges in collaboration, stakehold-
ers must establish clear guidelines for data sharing, pro-
tect intellectual property rights, and foster trust.

Environmental impact of antibiotic use
The improper disposal and use of antibiotics can have 
a significant impact on ecosystems, particularly on 
microbial communities and their function [15, 16]. For 
example, antibiotics can disrupt the natural balance of 
microbial populations, leading to an increase in harm-
ful bacteria and a decrease in beneficial microbes. The 
overuse and misuse of antibiotics can also contribute to 
the emergence and spread of antibiotic-resistant bacteria 
in the environment, which can pose a significant threat 
to human health [1, 4, 5, 17]. To mitigate these negative 
effects, it is important to consider the environmental 
impact of antibiotic use and promote responsible anti-
biotic use practices that prioritize the protection of both 
human and environmental health.

To ensure responsible use of antibiotics, it is impor-
tant to educate both healthcare providers and the gen-
eral public about the potential environmental impacts 
of antibiotic use and the importance of proper disposal. 
This education should also emphasize the role of indi-
vidual responsibility in minimizing the environmental 
impact of antibiotic use, such as reducing unnecessary 
antibiotic prescriptions, not flushing antibiotics down 
the toilet, and returning unused antibiotics to pharma-
cies for proper disposal. Additionally, governments and 
regulatory agencies can encourage the development and 
implementation of sustainable practices for antibiotic 
manufacturing and use in agriculture and other sec-
tors. The ethical use of antibiotics in animal agriculture 
raises concerns about the environmental impact and the 
spread of AMR. Overusing antibiotics for growth pro-
motion and disease prevention in livestock can contrib-
ute to the development of drug-resistant bacteria, which 
may ultimately affect human health. As such, it is crucial 
to balance the demands of the agricultural industry with 
the need to preserve the efficacy of antibiotics and pro-
tect public health. This may include promoting the use of 
alternatives to antibiotics in agriculture, such as probiot-
ics and prebiotics, as well as implementing regulations on 

the discharge of untreated wastewater from pharmaceu-
tical manufacturing facilities and hospitals [16]. By taking 
these steps, we can help preserve the efficacy of antibi-
otics for future generations while also protecting human 
and environmental health.

Responsible antibiotic use practices that prioritize the 
protection of both human and environmental health 
are essential to mitigate the negative impacts of anti-
biotic use on ecosystems and public health. This can be 
achieved through education and awareness campaigns 
that emphasize individual responsibility, the promotion 
of sustainable practices for antibiotic manufacturing and 
use in agriculture and other sectors, and the development 
of alternative treatments that have fewer environmen-
tal impacts and are less likely to contribute to antibiotic 
resistance.

Conflict of interest in the development and 
promotion of antibiotics by the pharmaceutical 
industry
The development and promotion of antibiotics by the 
pharmaceutical industry is an important ethical con-
sideration [5, 18, 19], as their role is crucial in ensuring 
the availability and accessibility of these lifesaving drugs. 
However, the financial incentives and potential conflicts 
of interest that may occur in the development and pro-
motion of antibiotics raise ethical concerns regarding 
the responsibility of these companies to put the public 
interest ahead of their own profit [20]. A potential source 
of competing interests in the development and promo-
tion of antibiotics is the profit motive of pharmaceutical 
industries. The high costs of research and development 
(R&D) and the financial risks associated with the devel-
opment of new drugs can hinder their production, espe-
cially for smaller or less profitable markets. Instead of 
focusing on the needs of patients or the public health 
consequences of antibiotic resistance, pharmaceutical 
companies may prioritise the development and market-
ing of more likely to be profitable drugs. This can lead 
to a lack of investment in the development of new anti-
biotics or a focus on developing drugs that are not truly 
necessary, such as those that differ only marginally from 
existing antibiotics.

This conflict of interest is exemplified by the overpro-
duction of antibiotics with a narrow spectrum, which are 
designed to target specific types of bacteria. Although 
narrow-spectrum antibiotics may be effective in certain 
circumstances, they can also contribute to the develop-
ment of antibiotic resistance because they are only effec-
tive against a subset of bacteria as opposed to a broad 
spectrum of pathogens. Due to their targeted nature and 
potential for multiple patent protections, narrow-spec-
trum antibiotics may be more lucrative for pharmaceuti-
cal companies to develop and market [21]. However, the 
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overuse of antibiotics with a narrow spectrum can con-
tribute to the emergence of resistant bacteria and may 
not meet the needs of patients in the context of broader 
public health [22]. One possible approach is to incentiv-
ize the development of antibiotics that address unmet 
medical needs, rather than simply focusing on the prof-
itability of narrow-spectrum antibiotics or drugs that 
offer marginal improvements over existing treatments. 
Governments could provide financial incentives, such as 
grants or tax credits, to encourage the development of 
antibiotics that address critical public health needs.

Another potential conflict of interest in the develop-
ment and promotion of antibiotics is the pharmaceutical 
industry’s influence on healthcare providers’ prescribing 
practices [23]. Marketing and promotional campaigns 
may be used by pharmaceutical companies to influ-
ence the prescribing habits of healthcare providers and 
increase product sales. Pharmaceutical companies may, 
for instance, sponsor continuing education programmes 
or events or provide funding for research studies that 
may be biased in favour of their products. These practices 
can influence the decisions of healthcare professionals 
and lead to the inappropriate or excessive use of antibi-
otics. One practical solution is to increase transparency 
and accountability in the relationship between pharma-
ceutical companies and healthcare providers. This could 
involve requiring companies to disclose all payments 
made to healthcare providers for marketing and promo-
tional activities or prohibiting certain forms of marketing 
that could lead to the inappropriate use of antibiotics.

Another example of this conflict of interest is the pro-
motion of antibiotics for conditions that are not caused 
by bacterial infections, such as viral infections or aller-
gies. Pharmaceutical companies may use marketing tac-
tics to promote the use of antibiotics for these conditions, 
even though they are not effective and may actually be 
harmful [24]. The overuse of antibiotics for non-bacterial 
conditions can contribute to the development of antibi-
otic resistance and expose patients to unnecessary risks, 
such as the side effects of these drugs or the development 
of resistant infections [25]. The ethical considerations 
surrounding the development and promotion of antibiot-
ics by the pharmaceutical industry are complex and mul-
tifaceted. The profit motive of these companies and the 
potential conflicts of interest that may arise can influence 
the development and promotion of these drugs in ways 
that may not always prioritize the needs of patients or the 
public health implications of antibiotic resistance. Ensur-
ing the availability and accessibility of essential antibi-
otics, while also promoting the responsible use of these 
drugs, is an important ethical consideration that requires 
the involvement of multiple stakeholders, including phar-
maceutical industry.

Importantly, the role of R&D in addressing AMR is 
of paramount importance as the world faces increasing 
threats from resistant strains. However, ethical challenges 
arise in various aspects, such as resource allocation for 
R&D, the suitability of the patent-driven model, and 
collaboration between various stakeholders, including 
governments, academia, and the pharmaceutical indus-
try. Tackling these challenges calls for a re-evaluation of 
the ethical dimensions surrounding resource allocation, 
incentives, and collaboration to ensure the development 
of new antibiotics and alternative treatments, ultimately 
mitigating the threat of AMR, and preserving the efficacy 
of life-saving antibiotics.

The ethical dimension of resource transfer in 
addressing antimicrobial resistance
The burden of AMR is often disproportionately borne by 
developing countries with limited resources and weaker 
health systems. As such, there is an important ethi-
cal dimension to the question of resource transfer from 
the Global North to the Global South in the context of 
AMR. The establishment of a Global Fund on AMR, as 
proposed by Steven Hoffman et al., could aid to provide 
resources and support to developing countries in their 
efforts to combat AMR [26]. However, questions remain 
about the appropriate level of resource transfer and the 
ethical implications of such transfers. Should the Global 
North bear a greater share of the burden, given its his-
torical responsibility for driving the development and 
spread of AMR? Or should the focus be on building the 
capacity of the Global South to tackle the problem them-
selves, with support from the international community?

Another ethical consideration is the potential for 
power imbalances and dependency relationships to 
arise from resource transfers. Developing countries may 
be in a weaker bargaining position when negotiating 
for resources or may be subject to conditions or strings 
attached to the aid they receive. This can create ethical 
challenges related to autonomy, agency, and justice. It is 
important to recognize and address these ethical dimen-
sions of resource transfer in addressing AMR. Develop-
ment assistance and similar types of support can play a 
crucial role in addressing the problem of AMR, but it is 
important to ensure that such efforts are equitable, just, 
and sustainable. The involvement and engagement of 
developing countries and their communities in the design 
and implementation of resource transfer initiatives can 
help to ensure that they are responsive to local needs and 
context and can also help to mitigate power imbalances 
and dependency relationships.
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Conclusion
Addressing the ethical dimensions of AMR requires a 
multifaceted approach that must consider various cru-
cial factors. These factors include the ethical dimension 
of resource transfer in addressing AMR, which involves 
fair allocation of resources and promoting global equity. 
The environmental impact of antibiotic use, encompass-
ing the need to mitigate pollution and ecological conse-
quences resulting from the production, use, and disposal 
of antibiotics, is another significant consideration. The 
analysis should also cover conflicts of interest in the 
development and promotion of antibiotics by the phar-
maceutical industry, ensuring that the public interest 
and patient needs take precedence over profit motives. 
Equitable access to antibiotics is a critical aspect, as it 
encompasses the need to guarantee that all individuals, 
regardless of their geographical location or socio-eco-
nomic status, can access life-saving antibiotics. Lastly, 
stakeholder collaboration in antimicrobial stewardship 
is essential, involving the cooperation of governments, 
healthcare professionals, pharmaceutical companies, 
and the public in promoting responsible antibiotic use 
and developing innovative solutions to curb resistance. 
In a globalised world, balancing the risks and benefits of 
antibiotic use requires a comprehensive comprehension 
of the complex interplay between these factors and the 
implementation of innovative, collaborative strategies to 
preserve the efficacy of life-saving antibiotics for future 
generations.

Abbreviations
AMR  Antimicrobial Resistance
WHO  World Health Organization
R&D  Research and Development

Acknowledgements
None.

Author contributions
Yusuff Adebayo Adebisi conceived the idea, wrote the draft of the manuscript, 
collected data and literature, and approved the final manuscript.

Funding
None.

Data Availability
Not applicable.

Declarations

Ethics approval and consent to participate
Not applicable.

Consent for publication
The author agreed to the publication of this manuscript.

Competing interests
The author declared that they have no competing interests.

Received: 6 January 2023 / Accepted: 14 April 2023

References
1. Aslam B, Wang W, Arshad MI, et al. Antibiotic resistance: a rundown of a 

global crisis. Infect Drug Resist. 2018;11:1645–58. https://doi.org/10.2147/IDR.
S173867. Published 2018 Oct 10.

2. Prestinaci F, Pezzotti P, Pantosti A. Antimicrobial resistance: a global multifac-
eted phenomenon. Pathog Glob Health. 2015;109(7):309–18. https://doi.org/
10.1179/2047773215Y.0000000030.

3. Ciorba V, Odone A, Veronesi L, Pasquarella C, Signorelli C. Antibiotic resistance 
as a major public health concern: epidemiology and economic impact. Ann 
Ig. 2015 May-Jun;27(3):562 – 79. https://doi.org/10.7416/ai.2015.2048. PMID: 
26152543.

4. Dadgostar P. Antimicrobial Resistance: implications and costs. Infect Drug 
Resist. 2019;12:3903–10. https://doi.org/10.2147/IDR.S234610. Published 
2019 Dec 20.

5. Littmann J, Viens AM. The ethical significance of Antimicrobial Resistance. 
Public Health Ethics. 2015;8(3):209–24. https://doi.org/10.1093/phe/phv025.

6. Llor C, Bjerrum L. Antimicrobial resistance: risk associated with antibiotic over-
use and initiatives to reduce the problem. Ther Adv Drug Saf. 2014;5(6):229–
41. https://doi.org/10.1177/2042098614554919.

7. Hays JP, Ruiz-Alvarez MJ, Roson-Calero N, Amin R, Murugaiyan J, van Dongen 
MBM, Global AMR. Insights Ambassador Network. Perspectives on the Ethics 
of Antibiotic Overuse and on the Implementation of (New) Antibiotics. Infect 
Dis Ther. 2022 Aug;11(4):1315–26. https://doi.org/10.1007/s40121-022-00656-
2. Epub 2022 May 23. PMID: 35608734; PMCID: PMC9127288.

8. Carlet J, Pittet D. Access to antibiotics: a safety and equity challenge for 
the next decade. Antimicrob Resist Infect Control. 2013;2(1):1. https://doi.
org/10.1186/2047-2994-2-1. Published 2013 Jan 10.

9. National Academies of Sciences, Engineering, and, Health M, and Medicine 
Division; Board on Population Health and Public Health Practice; Committee 
on the Long-Term Health and Economic Effects of Antimicrobial Resistance 
in the United States.; Palmer GH, Buckley GJ, editors. Combating Antimi-
crobial ResistanceProtecting the Miracle of Modern Medicine. Washington 
(DC): National Academies Press (US); 2021 Oct 20. 3, The HealthEconomic 
Burden of Resistance. Available from: https://www.ncbi.nlm.nih.gov/books/
NBK577288/.

10. Hernando-Amado S, Coque TM, Baquero F, Martínez JL. Antibiotic resistance: 
moving from individual health norms to social norms in one health and 
Global Health. Front Microbiol. 2020;11:1914. https://doi.org/10.3389/
fmicb.2020.01914. Published 2020 Aug 28.

11. Borek AJ, Anthierens S, Allison R, Mcnulty CAM, Anyanwu PE, Costelloe C, 
Walker AS, Butler CC, Tonkin-Crine S, On Behalf Of The Step-Up Study Team. 
Social and Contextual Influences on Antibiotic Prescribing and Antimicro-
bial Stewardship: A Qualitative Study with Clinical Commissioning Group 
and General Practice Professionals. Antibiotics (Basel). 2020 Dec 1;9(12):859. 
https://doi.org/10.3390/antibiotics9120859. PMID: 33271843; PMCID: 
PMC7759918.

12. Adebisi YA, Alaran AJ, Okereke M, Oke GI, Amos OA, Olaoye OC, Oladunjoye I, 
Olanrewaju AY, Ukor NA, Lucero-Prisno. DE 3rd. COVID-19 and Antimicrobial 
Resistance: A Review. Infect Dis (Auckl). 2021 Jul 31;14:11786337211033870. 
https://doi.org/10.1177/11786337211033870. PMID: 34376994; PMCID: 
PMC8327234.

13. Padiyara P, Inoue H, Sprenger M. Global governance mechanisms to address 
Antimicrobial Resistance. Infect Dis (Auckl). 2018;11:1178633718767887. 
https://doi.org/10.1177/1178633718767887. Published 2018 Apr 11.

14. Hermsen ED, Sibbel RL, Holland S. The role of Pharmaceutical Companies in 
Antimicrobial stewardship: a Case Study. Clin Infect Dis. 2020;71(3):677–81. 
https://doi.org/10.1093/cid/ciaa053.

15. Polianciuc SI, Gurzău AE, Kiss B, Ştefan MG, Loghin F. Antibiotics in the 
environment: causes and consequences. Med Pharm Rep. 2020;93(3):231–40. 
https://doi.org/10.15386/mpr-1742.

16. Nappier SP, Liguori K, Ichida AM, Stewart JR, Jones KR. Antibiotic Resistance in 
Recreational Waters: State of the Science. Int J Environ Res Public Health. 2020 
Oct 31;17(21):8034. https://doi.org/10.3390/ijerph17218034. PMID: 33142796; 
PMCID: PMC7663426.

17. Kraemer SA, Ramachandran A, Perron GG. Antibiotic Pollution in the Environ-
ment: from Microbial Ecology to Public Policy. Microorganisms. 2019;7(6):180. 
https://doi.org/10.3390/microorganisms7060180. Published 2019 Jun 22.

http://dx.doi.org/10.2147/IDR.S173867
http://dx.doi.org/10.2147/IDR.S173867
http://dx.doi.org/10.1179/2047773215Y.0000000030
http://dx.doi.org/10.1179/2047773215Y.0000000030
http://dx.doi.org/10.7416/ai.2015.2048
http://dx.doi.org/10.2147/IDR.S234610
http://dx.doi.org/10.1093/phe/phv025
http://dx.doi.org/10.1177/2042098614554919
http://dx.doi.org/10.1007/s40121-022-00656-2
http://dx.doi.org/10.1007/s40121-022-00656-2
http://dx.doi.org/10.1186/2047-2994-2-1
http://dx.doi.org/10.1186/2047-2994-2-1
https://www.ncbi.nlm.nih.gov/books/NBK577288/
https://www.ncbi.nlm.nih.gov/books/NBK577288/
http://dx.doi.org/10.3389/fmicb.2020.01914
http://dx.doi.org/10.3389/fmicb.2020.01914
http://dx.doi.org/10.3390/antibiotics9120859
http://dx.doi.org/10.1177/11786337211033870
http://dx.doi.org/10.1177/1178633718767887
http://dx.doi.org/10.1093/cid/ciaa053
http://dx.doi.org/10.15386/mpr-1742
http://dx.doi.org/10.3390/ijerph17218034
http://dx.doi.org/10.3390/microorganisms7060180


Page 7 of 7Adebisi Globalization and Health           (2023) 19:27 

18. Morel CM, Lindahl O, Harbarth S, de Kraker MEA, Edwards S, Hollis A. Industry 
incentives and antibiotic resistance: an introduction to the antibiotic 
susceptibility bonus. J Antibiot (Tokyo). 2020 Jul;73(7):421–8. https://doi.
org/10.1038/s41429-020-0300-y. Epub 2020 Mar 19. PMID: 32203126; PMCID: 
PMC7292800.

19. Edwards SE, Morel CM, Busse R, Harbarth S. Combatting Antibiotic Resis-
tance together: how can we enlist the help of industry? Antibiot (Basel). 
2018;7(4):111. https://doi.org/10.3390/antibiotics7040111. Published 2018 
Dec 18.

20. Jamrozik E, Heriot GS. Ethics and antibiotic resistance. Br Med Bull. 2022 Mar 
21;141(1):4–14. https://doi.org/10.1093/bmb/ldab030. PMID: 35136968; 
PMCID: PMC8935610.

21. Diamantis S, Retur N, Bertrand B, Lieutier-Colas F, Carenco P, Mondain V, 
On Behalf Of Promise Professional Community Network On Antimicrobial 
Resistance. The Production of Antibiotics Must Be Reoriented: Repositioning 
Old Narrow-Spectrum Antibiotics, Developing New Microbiome-Sparing 
Antibiotics. Antibiotics (Basel). 2022 Jul 8;11(7):924.  https://doi.org/10.3390/
antibiotics11070924. PMID: 35884178; PMCID: PMC9311687.

22. Melander RJ, Zurawski DV, Melander C. Narrow-spectrum Antibacte-
rial Agents. Medchemcomm. 2018;9(1):12–21. https://doi.org/10.1039/
C7MD00528H.

23. Jacob NT. Drug promotion practices: a review. Br J Clin Pharmacol. 2018 
Aug;84(8):1659–67. https://doi.org/10.1111/bcp.13513. Epub 2018 Feb 20. 
PMID: 29349812; PMCID: PMC6046507.

24. Simpkin VL, Renwick MJ, Kelly R, Mossialos E. Incentivising innovation in 
antibiotic drug discovery and development: progress, challenges and next 
steps. J Antibiot (Tokyo). 2017 Dec;70(12):1087–96. https://doi.org/10.1038/
ja.2017.124. Epub 2017 Nov 1. PMID: 29089600; PMCID: PMC5746591.

25. Adebisi YA, Jimoh ND, Ogunkola IO, Uwizeyimana T, Olayemi AH, Ukor NA, 
Lucero-Prisno DE 3. rd. The use of antibiotics in COVID-19 management: a 
rapid review of national treatment guidelines in 10 African countries. Trop 
Med Health 2021 Jun 23;49(1):51. https://doi.org/10.1186/s41182-021-
00344-w. PMID: 34162445; PMCID: PMC8220112.

26. Hoffman SJ, Bakshi R, Van Rogers S. How law can help solve the collective 
action problem of antimicrobial resistance. Bioethics. 2019 Sep;33(7):798–
804. https://doi.org/10.1111/bioe.12597. Epub 2019 Jul 3. PMID: 31268565; 
PMCID: PMC6771835.

Publisher’s Note
Springer Nature remains neutral with regard to jurisdictional claims in 
published maps and institutional affiliations. 

http://dx.doi.org/10.1038/s41429-020-0300-y
http://dx.doi.org/10.1038/s41429-020-0300-y
http://dx.doi.org/10.3390/antibiotics7040111
http://dx.doi.org/10.1093/bmb/ldab030
http://dx.doi.org/10.3390/antibiotics11070924
http://dx.doi.org/10.3390/antibiotics11070924
http://dx.doi.org/10.1039/C7MD00528H
http://dx.doi.org/10.1039/C7MD00528H
http://dx.doi.org/10.1111/bcp.13513
http://dx.doi.org/10.1038/ja.2017.124
http://dx.doi.org/10.1038/ja.2017.124
http://dx.doi.org/10.1186/s41182-021-00344-w
http://dx.doi.org/10.1186/s41182-021-00344-w
http://dx.doi.org/10.1111/bioe.12597

	﻿Balancing the risks and benefits of antibiotic use in a globalized world: the ethics of antimicrobial resistance
	﻿Abstract
	﻿Introduction
	﻿Antimicrobial resistance and the ethics of antibiotic use
	﻿Equity and access to antibiotics
	﻿Stakeholders in antimicrobial stewardship
	﻿Environmental impact of antibiotic use
	﻿Conflict of interest in the development and promotion of antibiotics by the pharmaceutical industry
	﻿The ethical dimension of resource transfer in addressing antimicrobial resistance
	﻿Conclusion
	﻿References


