
  

 

Antibiotic Stewardship: Choosing the right 
drug for the right bug 
CLINICAL QUESTION  
What are the environmental impacts of community antibiotic use and how can clinicians decrease these 
harms by practicing antimicrobial stewardship? 

 

BOTTOM LINE 
Antimicrobial resistance is rapidly becoming a global crisis, with 1.27 million deaths worldwide directly 
attributed to this phenomenon. Pollution of natural environments due to healthcare antimicrobial use 
contributes to antimicrobial resistance. Clinicians can reduce these harms by employing the following 
evidence-based approaches:  

• Using lay language in informational posters and handouts to help patients better understand 
viral infections and their lack of response to antibiotics. 

• Applying clinical scores in guiding management for common respiratory infections. 

• Staying current on the recommended choice and duration of antibiotic prescriptions as per best 
practice guidelines for common bacterial infections (e.g. Bugs & Drugs) 

• Considering delayed antibiotic prescriptions where appropriate. 

• Verbally encouraging patients to dispose of their antimicrobial surplus properly. 

EVIDENCE 
• A USA RCT in 2014 showed that “nudging” techniques such as displaying posters in exam rooms 

highlighted their clinician's commitment to avoiding inappropriate antibiotic prescriptions which can be 
effective at reducing antibiotic prescription in adults with acute respiratory infection (Meeker et al. 2014).   

• In a 2002 UK RCT of patients with symptoms of bronchitis, providing patients with informational 
handouts about indications for antibiotics was shown to reduce their use (MacFarlane et al. 2002). 

• A 2005 USA study surveying healthy patients showed that using the word "chest cold" when referring to 
"acute bronchitis" when conversing with patients could reduce patient dissatisfaction when not 
prescribed antibiotics (Phillips & Hickner. 2005). 

• At least three studies have established that delayed prescriptions decrease the use of antibiotics in 
uncomplicated respiratory tract infections both safely and effectively. Moreover, evidence suggests 
delayed antibiotic prescriptions have no significantly different outcomes in severity nor duration of 
symptoms compared to immediate prescriptions in children with uncomplicated respiratory infections. 
Additionally, they can decrease repeat visits as well as gastrointestinal side effects of antibiotics (Arrol et 
al. 2002; Little et al. 2017; Mas-Dalmau et al. 2020). 

• Canada’s Choosing Wisely guidelines as well as Canadian Pediatric Society guidelines recommend the 
use of the M-CENTOR criteria as a clinical score for the management of adults and children over 3 years 
of age presenting with pharyngitis. Additionally, Choosing Wisely guidelines recommend the use of PODS 
criteria for management of rhinosinusitis (Sauve et al. 2021; Desrosiers et al. 2011). 



• Multiple studies have also shown shorter courses of antibiotics for symptomatic treatment of certain 
uncomplicated infections in adults and children to have comparable outcomes to longer courses of 
treatment (Milo et al. 2005; Agarwal et al. 2004; Tansarli and Mylonakis. 2018). 

•  Recently, in the UK, an educational, patient-facing campaign on proper medication disposal was 
provided by community pharmacies. It showed that providing patients verbal information regarding safe 
disposal of medication had a significant impact on the number of antibiotics returned, while posters 
alone did not (Hamilton et al. 2024). 

CONTEXT  
•  Antimicrobial resistance is a global emergency. In 2019, 1.27 million deaths were directly attributed to 

by this crisis (Antimicrobial Resistance Collaborators. 2022). 

• A 2020 study showed unnecessary antibiotic prescription in 15.4% of primary care encounters across 
Canada, most of which were attributed to viral upper respiratory and ear infections (Schwartz et al, 
2020) 

• Mortality rates related to Methicillin-Resistant Staphylococcus aureus bloodstream infections have 
increased from 16.3% in 2019 to 19.8% in 2022. During this time, nearly 1 in 5 (19.8%) patients 
hospitalized with a MRSA bloodstream infection have died within 30 days of diagnosis as documented in 
Canadian Nosocomial Infection Surveillance Program hospitals (CARSS, 2024). 

• Many studies have confirmed the contamination of ground and surface waters with low concentrations 
of antibiotics. Though a big part of this problem continues to be agricultural use of antibiotics, the 
concentration of antibiotics in surface and ground waters tend to also be higher in wastewater from 
antibiotic production plants and healthcare facilities (Fick et al. 2009; Larsson et al. 2007). 

• Antimicrobial resistant genes are widely present in the environment because of these contaminants, 
which are thought to contribute to the evolution of resistant bacteria in wastewater and aquatic sources 
downstream from antibiotic production plants (Liu et al. 2012; Guardabassi et al. 1998). 

• There is contested information on how antibiotic resistance in our natural environment can contribute 
to the prevalence of antibiotic resistance from a human health perspective. However, many studies have 
isolated resistant bacteria from crops and livestock, as well as within local and imported foods 
commonly available to humans. It is suspected that antibiotic resistance genes can transfer between 
bacteria from the soil to livestock and human microbiome, respectively (Ole et al, 2009; Jans et al, 2018; 
Jorgensen et al, 2019; Hassan and Kassem, 2020) 

• Particulate matter (microscopic solid and liquid particles in the air that cause pollution) has been shown 
to contain antibiotic-resistant bacteria as well as antimicrobial-resistant genes. Further evidence 
demonstrates that antimicrobial resistance is highly correlated with particulate matter and specifically air 
pollution, globally (Xie et al. 2019; Zhou et al. 2023). 
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