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Abstract: 

This review was aimed to discuss the roles of nurses as well as pharmacist in Antibiotic stewardship worldwide, 
literature reviews for all relevant articles in this topic published in English language up to the middle of 2022. The 

desire of nurses to become active partners in antibiotic stewardship was viewed as an extension of their job as patient 

advocates. Unmet knowledge requirements were viewed as the greatest barrier to nurses' ability to collaborate in 

antimicrobial stewardship activities. Pharmacists are heavily involved in AMS programs and perceive their duty as 

regulating proper prescribing practices and controlling antimicrobial agents, which includes pharmaceutical review, 

restriction policy, prospective audit and feedback, and monitoring antibiotic usage and consumption. 
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INTRODUCTION: 

Infections caused by multidrug-resistant bacteria 

result in 23,000 and 25,000 deaths annually in the 
United States and Europe, respectively, posing a 

significant danger to global public health [1]. In this 

setting, antimicrobial stewardship (AMS) programs 

were developed, and their adoption has been linked to 

reductions in antibiotic consumption, costs, and 

bacterial resistance [2]. The foundation of AMS 

programs is interdisciplinary actions including all 

health providers. In the U.S. and the U.K., where 

pharmacists are generally active in AMS programs, 

the influence of pharmacists' actions in these programs 

is well documented [3]. The efforts of pharmacists in 
AMS teams have been linked globally to a decrease in 

antibiotic consumption, associated costs, and death 

[4,5]. In these nations, the majority of pharmacists 

participating in AMS programs are clinical 

pharmacists with specific infectious disease (ID) 

training, and this training has been associated with a 

reduction in antibiotic consumption [6]. In France, ID 

physicians lead AMS programs; however, French 

pharmacists are heavily involved in AMS programs 

and consider themselves responsible for overseeing 

good prescribing practices and managing 

antimicrobial agents, including pharmaceutical 
review, restriction policy, prospective audit and 

feedback, and antibiotic use and consumption 

monitoring [7]. 

 

Antibiotic resistance is a worldwide concern that is 

rising. According to the Center for Disease Dynamics, 

Economics & Policy and the Centers for Disease 

Control and Prevention (CDC), the use of antibiotics 

is the single most significant factor in the development 

of resistance. The diversity and incidence of 

antibiotic-resistant bacteria have increased globally 
due in part to increased antibiotic usage in humans and 

animals, boosted by increased worldwide trade and 

human migration [8]. 

 

It is predicted that antibiotic-resistant illnesses account 

for up to $55 billion in annual excess health care 

expenses due to direct health care costs and lost 

productivity due to hospitalizations and sick days. 

Approximately 50 percent of hospitalized patients 

receive at least one antibiotic, of which 50 percent are 

unneeded or inappropriate [9]. In a retrospective 

examination of 505 nonfederal acute care hospitals, 
78% of hospitals were found to have evidence of 

possibly inappropriate and duplicate antibiotic use, 

representing >$12 million in potentially avoided 

health care expenses [10]. >60% of antibiotic 

expenditures occur in the outpatient sector, and 58% 

of all antibiotic prescriptions in this scenario are for 

respiratory infections with a predominant viral 

etiology [11]. The concept of antibiotic stewardship 

arose in the late 1990s to reduce antibiotic abuse, 

mostly through teaching and convincing doctors to 

adhere to evidence-based prescribing 
recommendations [12]. 

 

Antibiotic stewardship (AS) OR Antimicrobial 

stewardship (AMS) refers to a collection of 

coordinated, interprofessional, focused strategies to 

optimize antibiotic use by ensuring that every patient 

receives an antibiotic only when it is clinically 

indicated and then receives the appropriate antibiotic 

at the appropriate dose, duration, and route of 

administration. The objective is to maximize clinical 

efficacy while limiting toxicity, side effects, and the 

formation of antibiotic-resistant bacterial strains. 
There is accumulating evidence that antibiotic 

stewardship programs reduce needless drug exposure, 

limit the establishment of antibiotic resistance, and 

result in substantial cost savings for institutions 

[13,14]. 

 

DISCUSSION: 

Antibiotic resistance is a global hazard to public 

health, and national and international efforts have 

highlighted the need to decrease antimicrobial 

resistance. In 2014, the Centers for Disease Control 
and Prevention (CDC) urged hospitals to implement 

antibiotic stewardship programs, described as 

coordinated efforts to optimize antibiotic use based on 

evidence [15]. In 2016, world leaders promised to 

battle the spread of resistance at the 71st United 

Nations General Assembly, and since 2017, the Joint 

Commission has mandated that hospitals undertake 

antibiotic stewardship programs [16,17]. However, the 

primary focus of stewardship program implementation 

has been on prescribers and pharmacists. Multisite 

research found that just 38% of inpatient clinical 

nurses were familiar with the term "antibiotic 
stewardship" [18]; nurses have been mostly missing 

from stewardship activities. 

 

Recent editorials [19] have argued for the official 

involvement of nurses in antimicrobial stewardship 

initiatives. This is owing to nurses' extensive 

participation in activities directly related to antibiotic 

use and the idea that a lack of engagement with nurses 

hinders the effectiveness of antibiotic stewardship 

programs. Antibiotic stewardship can encompass a 

variety of initiatives led by nurses (eg, effective 
assessments, antibiotic de-escalation, and timely 

culturing practices). However, nurses' viewpoints on 

the specific stewardship activities that should be 
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focused are limited, as are techniques for engaging 

nurses in stewardship programs. 

In July 2016, the Centers for Disease Control and 

Prevention (CDC) and the American Nurses 

Association (ANA) cosponsored a full-day conference 
in Silver Spring, Maryland, where thirty nurses from 

across the United States discussed strategies to 

promote nurse-driven antibiotic stewardship and to 

identify specific nurse-driven antibiotic stewardship 

activities. In the white paper jointly released by the 

CDC and the ANA [21], a report of the conference and 

the working group's actions are given. 

 

These knowledge gaps are likely linked to pre-

licensure and post-licensure educational disparities at 

the system level. Antibiotic resistance and antibiotic 

stewardship education are not included in the basic 
curriculum of bachelor nursing education [22]. State-

specific criteria for post-licensure continuing 

education differ, and courses on antibiotic resistance 

and antibiotic stewardship have not been specified 

[23]. In the absence of such obligatory education, 

nurses' receipt of antibiotic or antibiotic stewardship-

related education is dependant on the knowledge and 

interest of faculty curriculum committees within each 

nursing program or the individual nurse's interests. 

Consequentially, participants advised that nurses get 

continuous education to satisfy existing knowledge 
demands, a recommendation consistent with studies 

showing that knowledge is better kept when it is 

reviewed or practiced [24,25]. In addition to formal 

education, the necessity for readily accessible 

educational tools (e.g., practice guidelines and 

algorithms) that nurses can consult at the point of care 

was emphasized. Together, our findings imply that 

additional education on antibiotic stewardship is 

necessary pre- and post-nurse licensure, and that 

action-oriented, evidence-based materials should be 

developed and offered to nurses in their work 

situations. However, we are unaware of any publicly 
accessible training materials intended to educate 

hospital-based nurses in the United States about their 

roles and responsibilities in antibiotic stewardship. 

There is a need for antibiotic stewardship training 

materials based on evidence and centered on the nurse 

[26]. 

 

The majority of nurses were in support of taking a 

significant role in antibiotic stewardship. Despite their 

little experience to antibiotic stewardship, nurses 

immediately understood their role in optimizing 
antibiotic usage and viewed stewardship 

responsibilities as an extension of their patient 

advocate position. Participants did not consider their 

contributions to antimicrobial stewardship as more 

work, but rather as a chance to improve and contribute 

value to the work they already undertake [27]. 

 

Education is an important component of AS programs 

for both patients and doctors. Nurses play a significant 
role in health care education and are therefore valuable 

resources for AS. However, nurses must be supported 

in their duty as educators. Before nurses can 

effectively engage, nurse leaders and interdisciplinary 

partners must coordinate and provide resources for the 

education of nursing staff specifically to assist AS. 

When strong administrative support is generated 

throughout an organization, change is most effective. 

Staff nurses would be empowered to educate patients 

and engage with clinicians about antibiotic resistance, 

acceptable indications for antibiotic usage, and 

potential adverse effects if they received education and 
support. It is crucial that nursing engage with 

pharmacy, laboratory, and infection preventionists to 

study fundamental microbiology, basic medication 

classifications (wide versus narrow range action), and 

their impact on antibiotic resistance. In addition, the 

orientation of new nurses must be evaluated and 

changed to incorporate AS concepts. It will be 

necessary to update discharge instruction materials to 

include AS principles, and bedside nurses will need to 

be trained to communicate these concepts to patients 

during the discharge process. For example, if a patient 
is being released on an antibiotic, systematic 

instruction should be implemented [28]. 

 

By empowering nurses, nursing educators have a 

unique potential to contribute to the success of AS. 

Educators can give AS-specific instruction and 

collaborate with other AS leaders to create, test, and 

report on nursing-AS activities. In addition, additional 

research is required to investigate the influence of 

nurse involvement in AS on patient outcomes. There 

is limited published information about the role of 

nurses in AS and no research studies published about 
the effect of the nursing role in AS [29]. Previous 

research [30] addressed specific recommendations for 

practice, education, research, and policy regarding the 

role of nurses in AS. Numerous of these suggestions 

have not yet been adopted. For instance, nurses at all 

levels and in all clinical settings provide and receive 

education on AS, collaborate with interdisciplinary 

teams, raise awareness, and employ evidence-based 

strategies such as antibiotic time outs and national 

awareness campaigns supported by the CDC or the 

National Health Service [31]. According to previous 
research, nurses are currently performing a variety of 

therapies for AS, but their efforts are not well 

understood or incorporated into practice. During the 

admission process (medication reconciliation, allergy 
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history, antibiotic initiation), throughout the hospital 

stay (reconciling culture results, dose de-escalation, 

adverse events), and upon discharge (patient 

education, outpatient management), it is 

recommended that nurses provide support for AS [32]. 
While it is acknowledged that bedside nurses are not 

antibiotic prescribers, there remains a collaborative 

role with AS comparable to a number of other quality 

and safety programs, such as reducing healthcare-

associated infections or pain management. Few papers 

addressing nursing AS indicate that nurses play a vital 

role in AS, many nurses presently execute AS 

activities, and more education is required for nurses 

and the multidisciplinary team to interact effectively 

and completely implement AS in acute care settings 

[33,34]. 

 
The viewpoints of nurses and the active participation 

of nurses and the nursing profession are essential for 

the optimal implementation of antimicrobial 

stewardship programs in all contexts of care. 

Approximately 2,8 million registered nurses are the 

largest part of the health care workforce in the United 

States [35]. Employed across the continuum of health 

care, nurses are at the core of patient care. Bedside 

nurses, for instance, are primarily responsible for 

giving and monitoring antibiotic therapy and are 

therefore perfectly positioned, together with other 
members of the patient care team, to evaluate 

antibiotic use daily. 

 

According to a recent article published in Clinical 

Infectious Diseases, "nurses are antibiotic first 

responders, central communicators, care coordinators, 

as well as 24-hour monitors of patient status, safety, 

and antibiotic medication response" [36]. In addition, 

there are more than 205,000 licensed nurse 

practitioners in the United States, the vast majority of 

whom have independent prescribing authority. 21 

Notably, nurse practitioners are increasingly 
prescribing antibiotics in primary care and other 

settings, placing them in a favorable position to 

address antibiotic resistance by prescribing 

appropriate medications and educating patients. 

Collectively, nurses contribute a unique viewpoint to 

the task of teaching patients, family members, and the 

general public about the proper use of antibiotics [37]. 

 

 

CONCLUSION: 

Worldwide hospitals, pharmacists are routinely 
integrated into AMS programs despite the absence of 

clear standards specifying their function. Although 

universities commonly offer multidisciplinary training 

courses in infectious diseases or hospital hygiene, 

specific training for French pharmacists in ID and 

antibiotic use has not yet been devised, nor is there a 

corresponding university diploma. In light of current 

findings, standardisation and development of 

pharmacist training appears to be a promising strategy 
for limiting antibiotic consumption and reducing 

antibiotic resistance. 

 

The majority of nurses were in support of taking a 

significant role in antibiotic stewardship. Despite their 

little experience to antibiotic stewardship, nurses 

immediately understood their role in optimizing 

antibiotic usage and viewed stewardship 

responsibilities as an extension of their patient 

advocate position. While a lack of time and increased 

workload are frequently cited as barriers to the 

integration of evidence into practice, participants did 
not appear to view their contributions to antibiotic 

stewardship as additional work, but rather as an 

opportunity to improve and add value to the work they 

already perform. 
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