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as a surgeon, why should I care about “smart 
prescribing”?

According to a 2022 publication in Lancet, antimicrobial 
resistance represents a major worldwide human health threat with 
an estimated 4.95 million deaths of which 1.27 million deaths 
were attributable to bacterial AMR in 2019 [1]. The CDC recently 
revised the burden estimate in the US showing that more than 2.6 
million antibiotic-resistant infections with nearly 44,000 deaths have 
occurred each year since the 2013 report was published [2]. 

Moreover, antibiotic resistance is a challenge for modern health 
care practice, impacting common surgical procedures such as joint 
replacements, organ transplants, cesarean section, and many more. 
Patients who have surgery are at risk for surgical site infections, and 
without effective antibiotics to prevent and treat surgical infections, 
would be at increased risk. Given that oral antibiotic prescribing 
by surgeons account for ~7% of all outpatient prescriptions [3], the 
selection of the appropriate antibiotic by the surgery team becomes 
of primary importance.

What’s the scope of the problem contributing to 
antibiotic resistance?

Surgical site infections account for 20% of all healthcare-
associated infections [4], with an estimated annual cost of $3.3 
billion, extending length of hospital stay by 9.7 days, with the 
associated hospitalization cost increased by more than $20,000 per 
admission [5,6]. 

In surgical care, most of the clinical interventions for a patient are 
performed by several teams of healthcare professionals. The surgical 
teams must balance appropriate prophylactic antibiotic prescribing 
with post-operative monitoring and evaluation and employ shared 
decision making. Since the surgical teams include not only the on-
site surgical team (including surgeons, nurses, anesthesiologists, and 
resident infectious disease pharmacists or other experts), but also the 
team in the surgeon’s outpatient setting, where case managers can 
ensure adequate education, training, and cross-setting communication 
to balance the equation of infection prevention and management with 
antibiotic stewardship. 

A recent manuscript published in Frontiers in Medicine “It’s 
about the patients: practical antibiotic stewardship in outpatient 
settings in the United States” by Alpesh Amin, et al. [7] contains 
recommendations for healthcare teams to support antibiotic 
stewardship principals for acute (bacterial) skin and soft tissue 
infections (ABSSSI) – including surgical site infections – as well as 
healthcare community acquired (bacterial) pneumonia (CAP).

Antibiotic resistance can result from the unnecessary prescribing 
for non-bacterial conditions including viral infections and [8,9] 
approximately 25–50% of antibiotic prescriptions for bacterial 
infections do not align with current guidelines [10-13] or may fail to 
consider local resistance patterns. This can result in the prescribing 
of antibiotics for longer durations (≥10 days) than recommended 
[11,14,15], with associated risk of Clostridioides difficile–associated 
diarrhea and drug toxicity [16-18]. 

The antibiotic stewardship or “smart prescribing” approach 
dictates that clinicians should follow the “4 Ds”: prescribe antibiotics 
only for treatment of bacterial infectious Diseases, while factoring 
in the appropriate Drug, Dose, and treatment Duration [7]. While 
hospital-based stewardship programs have demonstrated healthcare 
benefit, the expansion to the outpatient setting is more challenging. 

What are the challenges of implementing antibiotic 
stewardship in the outpatient setting?
•	 The average healthcare provider may not have access to current 

antibiotic resistant patterns, health system-based education, 
interventions, and staff to guide appropriate prescribing practices

•	 Guidelines published by National health agencies (CDC) and 
professional organizations may be complex, not up-to-date, and 
lack recommendations for therapy duration, antibiotic choice, or 
how to interpret local resistance patterns

•	 Defensive prescribing of antibiotics out of concern for missing 
bacterial infections and possible medicolegal ramifications may 
cause pause in implementation further contributing to over-
prescribing [19]

•	 Almost half of surveyed providers said they would need help to 
implement antibiotic stewardship practices [20]. Recognizing this 
need we offer a best practice guide for providers to make smart 
prescribing easier

What are the general recommendations for treatment 
of surgical site infections?

Use smart prescribing or the 4D approach to choose treatment 
to control bacterial infectious Diseases, using the appropriate Drug, 
Dose, and Duration:

Bacterial infectious diseases of interest to surgical 
teams include:
•	 Cellulitis, abscesses, wound infections, pyomyositis, necrotizing 

soft-tissue infections

Choice of treatment:
•	 Incision and drainage encouraged when indicated, followed by 

culture
•	 Choose antibiotic based on local resistance patterns, known/

suspected pathogen or national resistance rates
•	 Common: cephalosporins (not for MRSA), trimethoprim/

sulfonamides, glycopeptides, oxazolidinones, tetracyclines

Duration of treatment:
Superficial abscesses and surgical site infections can often be 

treated with I&D alone without antibiotics if minimal erythema and 
systemic inflammatory response (1)

Discontinue prophylactic antibiotics at the end of routine general 
surgery procedures [21-23]

Initial brief courses of antibiotics duration (5–7 days) [14] has 
been shown to be efficacious for most surgical infections and is likely 
to cause fewer adverse reactions [17]

How do I make smart prescribing easier?
Simplify guidance documents. Providers need easy to use 

guidance from experts that reflects daily real-world scenarios 
encountered [24].

Know local resistance patterns. Local health departments, 
community hospitals [25], a local infectious disease specialist, and 
routine culture laboratories are useful resources. 

Patient/parent/care-giver education. When prescribing an 
antibiotic for prophylactic or post-surgical care, surgeons should 
stress the importance of adherence to dosing instructions, and why 
a specific antibiotic has been prescribed [26,27]. Patient discussions 
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should include post-surgical recovery course, treatment, potential 
side effects, warning signs of complications, and follow up.

What is the take-home message?
Antibiotic stewardship should follow the “4 Ds”: prescribe for 

bacterial infectious Diseases, with appropriate Drug, Dose, and 
Duration. More input from public health agencies, regulatory bodies, 
payors, and multidisciplinary groups is needed.

For further reading, please see the manuscript, supported by 
an expert Roundtable, “It’s about the patients: practical antibiotic 
stewardship in outpatient setting in the United States,” by Amin et al. 
[7], published in Frontiers in Medicine (https://www.frontiersin.org/
articles/10.3389/fmed.2022.901980/full).
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