
Antimicrobial 
Stewardship: 
Surgery-focused 
Review

Alyssa Grill, PharmD, 
BCPS





Promote 
Appropriate 
Antibiotic Use
• Dose
• Route
• Duration

Improve patient 
outcomes
• Less ADRs
• Reduced CDI
• Decreased resistance 

Multidisciplinary 
Team



IDstewardship.com



Infectious 
etiology in 

surgical 
patients

Regulatory 
oversight 
mandates 
ASP in all 
hospitals

Stewardship 
impacts 

EVERYONE 



Physician and pharmacist 
leads with 

multidisciplinary team

Monitor antibiotic use and 
take action on 
improvement 
opportunities

Documentation of 
evidence-based use of 

antibiotics in all depts and 
services of the hospital

Use of pre-authorization 
for specific antibiotics 

and/or prospective review 
and feedback to optimize 

antibiotic prescribing

Implementation of at 
least 2 evidence-based 
guidelines (C.diff, SSTI, 

surgical prophylaxis, etc.)

Evaluate adherence to at 
least 1 of the guidelines 

implemented



Intra-Abdominal Infections (IAI)





Empiric IAI Treatment

Community Acquired IAI

Low Risk

Ceftriaxone + metronidazole

Severe PCN allergy: 
ciprofloxacin + metronidazole 

High Risk

Zosyn OR 

cefepime + metronidazole + 
vancomycin

Non-critically ill + PCN 
allergy: Aztreonam + 

metronidazole + vancomycin

Critically ill + PCN allergy: 
Meropenem

Hospital or Healthcare 
acquired

Cefepime/metronidazole + Vancomycin 

OR

Zosyn/Meropenem +/- Vancomycin based 
on MRSA risk factors

Severe PCN allergy: Aztreonam + 
metronidazole + vancomycin

Solomkin JE, et al. Clin Infect Dis 2010
Mazuski JE, et al. Surg Infect (Larchmt) 2017
Sartelli M, et al. World J Emerg Surg 2017



• Consider ESBL risk when 
initiating treatment

• Consider empiric antifungal 
coverage if critically ill with upper 
GI perforation 

Augustine MR, et al. ICHE 2017
Mazuski JE, et al. Surg Infect (Larchmt) 2017



• Risk factors for Hospital or 
Healthcare Acquired IAI

anti-fungal coverage 

Solomkin JE, et al. Clin Infect Dis 2010
Mazuski JE, et al. Surg Infect (Larchmt) 2017



IDSA Guidelines SIS Guidelines

Enterococcus 
risk factors

• Post-operative infection
• Immunocompromised
• Valvular heart disease
• Prosthetic intravascular material

• Post-operative infection
• Recent broad-spectrum antibiotics
• Signs of severe sepsis or septic 

shock

VRE risk factors • Known colonization 
• Liver transplant patient with IAI in 

hepatobiliary tree

• Known colonization 

MRSA risk 
factors

• MRSA colonization
• ~97% NPV for MRSA infection

• Prior treatment failure
• Significant antibiotic exposure

• MRSA colonization
• Advanced age
• Co-morbid medical conditions
• Previous hospitalization or surgery
• Significant recent antibiotic 

exposure 

Solomkin JE, et al. Clin Infect Dis 2010; Mazuski JE, et al. Surg Infect (Larchmt) 2017; Hennessy SA, et al. Surg Infect (Larchmt) 2015



Uncomplicated Diverticulitis

Mazuski JE, et al. Surg Infect (Larchmt) 2017
Peery AF, et al. Gastroenterology 2021



• Antibiotics for uncomplicated diverticulitis
• Cochrane review

Study Title

• Randomized controlled trials including all types of patients with a radiologically confirmed 
diagnosis of uncomplicated acute diverticulitis

• Localized inflammation with or without small abscess formation confined to the large bowel 
wall

Patient Population/Studies Included

• Comparator and interventions included antibiotics compared to no antibiotics

Intervention

Dichman ML, et al. Cochrane Database Syst Rev 2022



• Complications and emergency surgery

Primary Outcome

• 3 studies compared no antibiotics to antibiotics
• Little or no difference found for the primary outcome between 

antibiotics and no antibiotics (RR 0.89; 95% CI 0.30 to 2.62; 3 studies, 
1329 participants; low-certainty evidence)

• All studies excluded immunocompromised, pregnant, septic patients 

Results 

Dichman ML, et al. Cochrane Database Syst Rev 2022





• Limit to no more than 24 hours in post-operative patients with: 
• Acute or gangrenous appendicitis/cholecystitis in the absence of perforation
• Ischemic, non-perforated bowel
• Traumatic bowel perforations operated on within 12 hours
• Gastroduodenal perforations operated on within 24 hours

• Limit to 4 days in patients with adequate source control
• Consider limiting to 5-7 days in patients with established IAI in whom definitive 

source control is not performed
• Use clinical parameters such as fever, leukocytosis, and adequacy of GI function to 

determine if therapy can be discontinued sooner
• Reassess patients who do not respond to therapy within 5-7 days for potential source 

control intervention
• Insufficient data to evaluate duration of therapy in immunosuppressed 

patients

Mazuski JE, et al. Surg Infect (Larchmt) 2017





• Trial of Short-Course Antimicrobial Therapy for Intraabdominal Infection (STOP-IT Trial)

Study Title

• 16 years of age or older
• 518 patients with complicated IAI and adequate source control 

• Complicated defined as fever, leukocytosis, or GI dysfunction due to peritonitis 
• Mean APACHE II score for index infection was 10 (range 0-29), most common origin of infection was colon/rectum,  

percutaneous procedure was source control in one third of patients  
• Included small number of immunosuppressed patients 
• Excluded patients with simple appendicitis/cholecystitis without perf, pts without bacterial or fungal cultures, SBP, pregnancy,

peritoneal dialysis related infection, perf gastric ulcer treated within 24 hours, traumatic injury to the bowel treated within 12 
hours of injury, etc.

Patient Population

• Control group: patients received antibiotics until 2 days after the resolution of fever, leukocytosis, and ileus, with a maximum
of 10 days of therapy

• Experimental group: patients received a fixed course of antibiotics for 4±1 calendar days. 
• Antibiotics considered appropriate if consistent with SIS-IDSA guidelines

Intervention

Sawyer RG, et al. N Engl J Med 2015



• A composite of surgical-site infection, recurrent intraabdominal infection, or death within 30 days after the index source-
control procedure, according to treatment group. 

• Secondary outcomes included the duration of therapy and rates of subsequent infections

Primary Outcome

• Primary outcome occurred in 56 of 257 patients in the experimental group (21.8%), as compared with 58 of 260 patients in 
the control group (22.3%) (absolute difference, −0.5 percentage point; 95% confidence interval [CI], −7.0 to 8.0; P=0.92). 

• Median duration of antibiotic therapy was 4 days (IQR, 4.0 to 5.0) in experimental group and 8 days (IQR 5.0 to 10.0) in the 
control group (absolute difference, −4.0 days; 95% CI, −4.7 to −3.3; P<0.001

• Subsequent infection rate was no different between the groups (p=0.62)
• Nonadherence to protocol was 18% in experimental group but outcomes were not statistically significant in per protocol 

analysis also 

Results 

• In patients with IAI who had adequate source control, the outcomes after fixed-duration antibiotic therapy (~ 4 days) were 
similar to those after a longer course of antibiotics (~ 8 days) that extended until after the resolution of physiological 
abnormalities.

Conclusion

Sawyer RG, et al. N Engl J Med 2015



• 2 days versus 5 days of postoperative antibiotics for complex appendicitis: a pragmatic, open-label, 
multicentre, non-inferiority randomized trial (APPIC trial)

Title

• 1005 patients included 8 years or older with complex appendicitis
• Complex appendicitis defined as necrosis, perforation, or abscess
• Excluded immunocompromised, severe sepsis, and pregnancy

Patient Population

• 2 days of antibiotics vs 5 days after appendectomy
• IV cefuroxime 1.5g IV q8h/ceftriaxone 2g IV q24h and metronidazole 500mg IV q8h or culture-

directed treatment 
• 95% of patients had laparoscopic appendectomy

Intervention

De Wijkerslooth EML, et al. Lancet 2023



• Composite of infectious complications (intraabdominal abscess and SSI) and mortality within 90 days
• 7.5% non inferiority margin established

• Secondary outcomes were rate of intraabd abscess, SSI, adverse effects to antibiotics, readmission to hospital, 
length of hospital stay, etc.

Primary Outcome

• Overall rate of complications 10% in 2 day group and 8% in 5 day group, risk difference of 2% CI -1.6-5.6
• Intraabd abscess (9% vs 7%) and SSI (2% vs 1%) rates were similar 
• Hospital LOS was 2 days shorter in 2 day group
• Readmission to hospital were higher in 2 days group (12%) vs 5 day group (6%) OR 2.135, CI 1.342-3.396)

• 53% were attributed to infectious complications 
• Adverse effects of antibiotics was not statistically different (9% vs 22%, p=0.344)
• Nonadherence to protocol was 14% in 2 day treatment group

Results

• 2 days of IV antibiotics is noninferior to 5 days in patients who had laparoscopic appendectomy

Conclusion

De Wijkerslooth EML, et al. Lancet 2023



if source control was 
achieved 



Skin and Soft Tissue Infections (SSTI) 





Purulent SSTI 
(abscess, furuncle, carbuncle)

Severe
Systemic signs of infection

Failed I&D and oral antibiotics
Immunocompromised (DM, meds, cancer)

• I&D
• Antibiotics? • I&D

• Culture
• Antibiotics 

targeting 
MRSA

Mild
No systemic signs of infection

Moderate
Systemic signs of infection

• I&D
• Culture
• Antibiotics 

targeting 
MRSA

Stevens DL, et al. Clin Infect Dis 2014



• MRSA IDSA guideline: 

• IDSA guideline: 
• Global consensus

Stevens DL, et al. Clin Infect Dis 2014
Sartelli M, et al. World J Emerg Surg 2022
Liu C, et al. Clin Infect Dis 2011



• Trimethoprim-Sulfamethoxazole versus Placebo for Uncomplicated Skin 
Abscess

Title

• 1247 patients included that were 12 years of age or older who had 
cutaneous lesion that was found to have purulent material on surgical 
exploration

• Lesion had been present for less than 1 week and at least 2cm in diameter
• Excluded  perirectal perineal or paronychial lesions, IVDU, fever, 

immunocompromised, CrCl less than 50, LTC residence, etc.

Patient Population

• Multicenter, double-blind randomized controlled trial
• Bactrim 4 SS tab po BID x 7 days vs placebo s/p I&D

Intervention

Talan DA, et al. N Engl J Med 2016



• Primary: Clinical cure of abscess lesion at the test-of-cure visit (7 to 14 days after 
end of treatment)

• Secondary: surgical drainage procedures, invasive infections, skin infections at 
same or different site, etc.

Outcomes

• Clinical cure rate was 80.5% in Bactrim group and 73.6% in placebo group 
(mITT) p=0.005, CI 2.1-11.7

• Lower rates of subsequent surgical drainage procedures with Bactrim (3.4%) vs 
placebo (8.6%) and lower rates of skin infections at a new site (3.1% vs 10.3%) 

• Similar rates of invasive infections 
• Adverse events were similar between Bactrim and placebo 

Results

• Treatment with Bactrim after abscess drainage had higher clinical cure rates and 
fewer subsequent surgical drainage procedures and new skin infections 

Conclusion

Talan DA, et al. N Engl J Med 2016



• A Placebo-Controlled Trial of Antibiotics for Smaller Skin Abscesses 

Title

• 786 adults and children who had single skin abscess that was 5cmin 
diameter or smaller 

• Excluded  abscess located at body sites that require specialized 
management (perirectal, genital, hand), human/animal bite, fever, 
SIRS, immunosuppressed, BMI over 40, SSI, prosthetic device 
infection, systemic anti-staph abx in past 14 days, require 
hospitalization, live in LTCF, etc.

Patient Population

• Multicenter, double-blind randomized controlled trial
• Bactrim 2 SS tab po BID vs clindamycin 300mg PO TID vs placebo x 10 

days s/p I&D

Intervention

Daum RS, et al. N Engl J Med 2017



• Primary: Clinical cure of abscess lesion at the test-of-cure visit (7 to 10 days after end 
of treatment)

• Secondary: cure rate at the end of treatment, cure rate in adults and children, cure 
rates in MRSA pts, and adverse event rates

Outcomes

• Cure rate at test of cure visit was 83.1% in clindamycin group, 81.7% in Bactrim group 
and 68.9% in placebo group (ITT) p<0.001 for both compared to placebo

• Cure rate was ~83% for Bactrim and clindamycin group in MRSA patients compared to 
63.8% with placebo (p<0.001 for both groups)

• Non staph aureus infections had the same cure rates in all treatment groups (~83%)
• Adverse events were highest in clindamycin group (21.9%) vs Bactrim group (11.1%) vs 

placebo (12.5%) 

Results

• There is clinical benefit to antibiotic therapy in addition to incision and drainage for 
staph aureus infections 

Conclusion

Daum RS, et al. N Engl J Med 2017



Severity Empiric Antibiotic Precautions/ADRs

Moderate Bactrim AKI, hyperkalemia, warfarin interaction, poor strep coverage

Doxycycline Poor strep coverage

Clindamycin High resistance rates, high C.diff risk, dosing frequency

Confirmed MSSA Cephalexin Frequent dosing

Severe Vancomycin AKI

Linezolid Serotonin syndrome interactions, thrombocytopenia  

Daptomycin CPK, interact with statins

Telavancin/Oritavancin
/Dalbavancin

Expensive, may require ID consultation 

Ceftaroline Broad gram neg coverage

Confirmed MSSA Cefazolin

Nafcillin AKI, LFT elevation 

Duration: 5-10 days 
Stevens DL, et al. Clin Infect Dis 2014



Nonpurulent SSTI 
(cellulitis/necrotizing infection)

Severe
Systemic signs of infection

Failed I&D and oral antibiotics
Immunocompromised

Clinical signs of deeper infection

Antibiotics targeting 
strep/MSSA*

Antibiotics targeting 
strep/MSSA*

• Surgical debridement
• Culture 
• Broad Antibiotics

Mild
No systemic signs of infection

Moderate
Systemic signs of infection

*Cover MRSA for cellulitis associated with 

penetrating wound, evidence of MRSA elsewhere, 
nasal colonization, IVDU, or SIRS

Duration: 5 days if 
improving

Duration: 5 days if 
improving

Duration: 7 days if improving, if 
necrotizing depends on source control

Stevens DL, et al. Clin Infect Dis 2014



Severity Empiric Antibiotic Precautions/ADRs

Mild/Moderate Cephalexin

Augmentin

Cefazolin IV

PCN allergy Clindamycin PO/IV High resistance rates, high C.diff risk, dosing frequency

Vancomycin IV

Duration: 5 days if improving 

Severe Vancomycin + Zosyn

Vancomycin + cefepime 

Necrotizing Vancomycin + Zosyn + 
clindamycin 

Clindamycin is added for group A strep toxin production

Linezolid + Zosyn MRSA and toxin production treatment with linezolid

Duration: 7-14 if neutropenic 
Necrotizing infection duration depends on control of necrosis

Stevens DL, et al. Clin Infect Dis 2014



Stevens DL, et al. Clin Infect Dis 2014
Bystritsky R, et al. Ann Intern Med 2018





Clostridiodes difficile 





Diagnosis
UNFORMED

Classification
• Mild/moderate

• Severe

• Fulminant/Severe-complicated: 

Kelly CR, et al. Am J Gastroenterol 2021
McDonald LC, et al. Clin Infect Dis 2018
Johnson S, et al. Clin Infect Dis 2021



Risk factors for CDI

Age 65 or older

Antibiotics (modifiable)

Duration of hospitalization

GI surgery

GI tract manipulation

Immunosuppression

Chemotherapy

Risk Factors for Recurrent CDI

Age 65 or older

Immunosuppression

Severe CDI on initial episode

History of prior CDI

Kelly CR, et al. Am J Gastroenterol 2021
McDonald LC, et al. Clin Infect Dis 2018
Johnson S, et al. Clin Infect Dis 2021



McDonald LC, et al. Clin Infect Dis 2018
Hensgens MP, et al. J Antimicrob Chemother 2012



Webb BJ, et al. Antimicrob Agents Chemother 2020



Zhang J, et al. Antimicrob Agents Chemother 2022



ACG 2021 IDSA 

Mild or 
Moderate

• Vancomycin 125mg po q6h x 10 days OR fidaxomicin 
200mg po BID x 10 days 

• Metronidazole 500mg po TID x 10 days for low-risk 
patients (young and minimal comorbidities)

• Preferred: Fidaxomicin x 10 days
• Alt: Vancomycin 125mg po q6h 
• If vanc and fidaxomicin are unavailable: metronidazole 

500mg TID x 10-14 days 

Severe • Vancomycin 125mg po q6h x 10 days OR fidaxomicin 
200mg po BID x 10 days 

• Preferred: Fidaxomicin x 10 days
• Alt: Vancomycin 125mg po q6h 

Fulminant/
Severe-
complicated

• Vancomycin 500mg po q6h x48-72h then reduce dose 
to 125mg +/- metronidazole 500mg IV q8h

• Add vancomycin 500mg PR q6h (enema) if ileus 

• Vancomycin 500mg po q6h + metronidazole IV q8h 
• Add vancomycin PR 500mg q6h if ileus 

First 
Recurrence

• Vancomycin tapered/pulse dosed regardless of initial 
treatment OR fidaxomicin if previously treated with 
vancomycin or metronidazole

• Preferred: Fidaxomicin standard or extended/pulse 
regimen

• Alternative: 
• Vancomycin standard or tapered/pulse 
• Bezlotoxumab 10mg/kg IV x1 with SOC 

antibiotics if within 6 months from initial CDI

Second 
Recurrence 

FMT Same as above PLUS
Alt: Vancomycin po followed by rifaximin 
*Don’t recommend FMT until more than 2 recurrences

Kelly CR, et al. Am J Gastroenterol 2021; McDonald LC, et al. Clin Infect Dis 2018; Johnson S, et al. Clin Infect Dis 2021



• Fidaxomicin is EXPENSIVE!!

Johnson S, et al. Clin Infect Dis 2021
Lexicomp. Fidaxomicin



Gonzales-Luna AJ, et al. Drugs 2023





Penicillin Allergy and 
Surgical Site Infections



Increased SSI risk
3.1% vs 1.5%, OR 2.015 p=0.023 (Wilhelm)

7.3% vs 4.8%, aOR 1.61 p=0.03 (Lam)

aOR 1.51, CI 1.02-2.22 (Blumenthal) 

Less likely to receive first-
line pre-op antibiotics

Wilhelm NB, et al. Ann Surg 2022
Blumenthal KG, et al. Clin Infect Dis 2018
Lam PW, et al. Infect Control Hosp Epidemiol 2020



Wilhelm NB, et al. Ann Surg 2022
Blumenthal KG, et al. Clin Infect Dis 2018
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Shenoy ES, et al. JAMA 2019



Penicillin 
Allergy 
Assessment 

What medicine cause your allergic reaction? (prompt with 
brand/generic names)

• Consider R side chain similarities 
• Unable to do any skin testing for cephalosporins 

How long ago did the reaction occur? 

• IgE allergies wane over time 

After how many doses or days of the medicine did the reaction occur? 
Was it within 24 hours of the first dose or days after the first dose?

• Immediate IgE reaction vs delayed reaction

What happened when you took the medicine?

• Did you experience any SOB, wheezing, throat or mouth swelling, hives, anaphylaxis? 
• If a rash occurred please describe the rash appearance and location 

Shenoy ES, et al. JAMA 2019



Penicillin 
Allergy 
Assessment 

Did you seek medical attention for the 
reaction? Did they give you any medicine 
to help with your symptoms?

Since your reaction, have you received 
another penicillin or cephalosporin 
(prompt with names)? If so, did you 
tolerate this medicine?

• Check medical records available to see if the patient 
has taken amoxicillin, Augmentin, cephalexin, or 
cefazolin

Shenoy ES, et al. JAMA 2019
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