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Abstract 
Despite growth in numbers of organizational antimicrobial stewardship 
programs, antimicrobial resistance continues to escalate. 
Interprofessional education and collaboration are needed to make these 
programs appropriately responsive to the ethically and clinically complex 
needs of patients at the end of life whose care plans still require 
antimicrobial management. 
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End-of-Life Antimicrobial Stewardship 
More than 2.8 million antimicrobial-resistant infections and 35 000 deaths from 
antibiotic resistance are reported to occur annually.1 Escalating rates of antimicrobial 
resistance have called attention to the need for antimicrobial stewardship programs and 
infection control measures.2,3,4 Although antimicrobial misuse is a problem across the 
lifespan, overtreatment with antibacterials is common at the end of life.5 The proportion 
of end-of-life or comfort-care patients receiving an antimicrobial has been estimated to 
be as high as 77%,6,7,8 yet only 15% meet criteria for antimicrobial treatment.9 In 
particular, nonbeneficial antimicrobial therapy is provided to a substantial number of 
end-of-life patients with advanced stage cancer,10 with advanced dementia,11 and who 
are on comfort-care protocols.6,9,12,13 Despite implementation of antimicrobial 
stewardship programs,14 prescribing and using antimicrobials for individuals at the end 
of life is complicated by a number of ethics questions that affect all of us.15 Failure to 
identify key features of antimicrobial misuse results in ineffective treatments, more 
multidrug-resistant organisms, prolonged suffering, and increased systemic burden.5,16 
 
Recent research on antimicrobial use at the end of life has focused on prescribing 
patterns and factors contributing to them rather than generating evidence-based 
interventions.6,7,10,17,18,19 Antimicrobial drug overuse and misuse often result from 
clinicians’ inadequate education about antimicrobial drug stewardship,20 tendencies to 
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treat symptoms rather than identified microorganisms,21 and yielding to patients’ and 
families’ non-evidence-based desires for treatment.18,22 Antimicrobial treatments at the 
end of life persist despite the fact that they are often ineffective, do not alleviate 
symptoms,7,8 and do not result in a significant increase in the quality or length of life.23 

 
It is imperative to implement systems to overcome these challenges. Some tool kits 
have resulted in more responsible antimicrobial use, but it is unknown whether those 
changes are sustainable.8,24 Recent increases in rates of antimicrobial resistance25 
suggest that the tool kits have not curbed resistance. In addition, recent changes to the 
nurse, physician, and pharmacy workforces as a result of the COVID-19 pandemic could 
have undermined previous work on antimicrobial stewardship and antimicrobial 
resistance.26,27,28,29,30 

 
Stewardship Demands 
Antimicrobial stewardship can improve effectiveness in treatment of infectious diseases 
and protect against the harm associated with antimicrobial misuse in the care of 
patients, especially those at end of life. However, limiting antimicrobial use can present 
an ethical dilemma for some clinicians. Because clinicians work closely with patients, 
they are often morally and emotionally compelled to focus on patients’ individual rights 
and well-being rather than on the well-being of the public as a whole. 
 
This tension between helping one and helping many agents is a common one in public 
health ethics, particularly in individualistic societies, and addressing this tension in end-
of-life care requires a shift from serving individuals (an autonomy focus) toward serving 
the collective (an equity focus) to achieve the goals of stewardship.31 Theoretical work in 
environmental sciences has explored the importance of care and relational values, 
which reflect the centrality of the collective in fostering stewardship.32,33 Building on a 
framework with 3 elements of stewardship—care, knowledge, and agency32 we propose 
a framework of sustainability that adds a fourth element—equity—which could have 
utility in the promotion of antimicrobial stewardship (see Table). Care, as a normative 
and subjective element of the framework, is necessary because it motivates an 
individual to attend to, or care about, an issue such as antimicrobial resistance and its 
impact on humanity. Knowledge, another core element of stewardship actions, may 
currently be inadequate to combat antimicrobial resistance,20 making education for 
clinicians and the public critical to the promotion of stewardship.34 Agency, the third 
element of the framework, denotes the capacity of people to affect change, particularly 
through collective action. Equity, as applied to end-of-life care, highlights the ambiguity 
inherent in medicine and the need for not only a forthright discussion of what it means 
for patients to be at the end of their lives, but also potential consideration of the impact 
of antimicrobial use on antimicrobial resistance. The misuse of antimicrobials at the end 
of life is not easily combatted by individuals alone but instead will require a collective 
approach regarding common practices and expectations for the end of life that are 
equitable. Care, knowledge, and agency are intertwined.33 Adding an explicit discussion 
of equity rather than a focus on autonomy makes all these framework elements 
necessary to advance stewardship. 
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Table. Framework of Sustainability Applied to Antimicrobial Stewardship 
 
Care 

Ability of individuals, families, and clinicians to accept change and be concerned about antimicrobial 
prescribing practices 
Knowledge 

Education of and communication among individuals, families, and clinicians about antimicrobial use 

Agency 

Evidence-based individual, family, and clinician decision making and action regarding the use of 
antimicrobials 

Equity 

Antimicrobial prescribing practice that is ethical and equitable for all individuals, families, and 
communities 

 
End-of-Life Care 
Despite a desire to have discussions with their clinicians about end-of-life care, many 
patients do not engage in these discussions.35 Patients who are at risk for a life-
threatening clinical event due to a serious life-limiting medical condition can benefit 
from advance care planning, such as by completing the Physician Orders for Life 
Sustaining Treatment.36 However, focusing on documents may undermine efforts to 
engage in meaningful conversations about advance care planning for patients nearing 
the end of their lives.37 There is consensus that comprehensive advance care planning 
should include intentional discussion about infection management.20 If a patient’s goals 
are comfort at the end of life, antimicrobial use may unnecessarily complicate achieving 
those goals.38,39 

 
Use of antimicrobials has become ubiquitous in modern medicine—so much so that 
patients often expect and pressure physicians to prescribe antimicrobials even when 
they are not indicated.40 Acquiescing to patients’ requests for antimicrobials when they 
are not medically indicated illustrates an overemphasis on patient autonomy. An 
equitable approach to antimicrobial stewardship should redirect the focus from respect 
for autonomy to that of the common good. However, inconsistent information on 
antimicrobial effectiveness for treating symptoms or prolonging life8,41 contributes to the 
challenges of establishing ethical and equitable antimicrobial use for patients who likely 
are facing the end of life. Given that the Infectious Diseases Society of America and the 
Society for Healthcare Epidemiology of America identify antibiotic therapy as aggressive 
care at the end of life,42 it’s potentially inappropriate if it cannot achieve the intended 
goals of care.43 Rather than focus on individual preferences about specific treatment 
options, physicians should consider using an algorithm5 or a decision support aid when 
considering antimicrobial use in end-of-life situations.24 Treating an infection as part of 
end-of-life care could delay a shift to a more comfort-focused plan of care and thus 
contribute to additional suffering of a patient who may survive the infection only to 
experience additional discomfort from the underlying disease process.5 
 
A Call to Action 
Minimizing long-term harms of antimicrobial resistance requires a rapid coordinated 
response, including the mounting of rigorous surveillance systems to monitor 
antimicrobial resistance patterns, implementation of antimicrobial drug stewardship 
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protocols aimed at decreasing the overuse and misuse of antimicrobials, and scaling up 
of quality infection prevention and control systems.17,44 The US National Action Plan for 
Combating Antibiotic-Resistant Bacteria, 2020-2025, stresses that evidence-based 
interventions are essential to control antimicrobial resistance and combat its 
sequelae.45 

 
Further work is needed to (1) assess the effect of antimicrobial stewardship protocols on 
antimicrobial use at the end of life, (2) analyze the impact of antimicrobial use on 
symptom management, (3) explore quality-of-life implications of antimicrobial use, (4) 
develop decision support tools to advance informed ethical decisions about 
antimicrobial use at the end of life, (5) standardize clinician education on antimicrobial 
stewardship and ethical considerations at the end of life, and (6) implement ethical and 
equitable standards for end-of-life care that could inform future antimicrobial 
stewardship programs. 
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