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Introduction 

 

Surgical antimicrobial prophylaxis helps reduce the development of post-operative 

infections, when used appropriately. The use of antimicrobials for the prevention of 

infection must be weighed against any harm associated with their use; by 

unnecessarily exposing patients to allergic and adverse drug reactions, while 

contributing to the development of antimicrobial resistance. Therefore, prophylaxis 

should be reserved for procedures, or clinical situations, where there is strong clinical 

evidence that its benefit outweighs any potential for harm.  

In practice, many procedures lack the evidence that surgical prophylaxis has any 

benefit in reducing post-operative infections and their use is not recommended in 

national guidelines. For procedures where there is supporting evidence of benefit, 

a single dose prior to first incision is usually all that is required, with the occasional 

recommendation for repeat intra-operative doses. There are very few scenarios 

where there is insufficient evidence to support that prophylaxis should not continue 

after surgical closure, and post-procedural antimicrobial prophylaxis may be 

considered. However, the total duration of prophylaxis should not be equal to or 

greater than 24 hours.  

 

Topics 

1. Timing of administration  

2. Repeat dosing 

3. Calculation of duration of surgical prophylaxis  

4. Post-procedural prescribing  

5. Requirements for surgical prophylaxis for patients receiving 

existing antimicrobials 
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Timing of administration 
 

Short-acting antimicrobials 

The optimal time for short-acting antimicrobial administration, such as cefazolin, is 

within 60 minutes prior to the first incision. This ensures adequate plasma 

concentrations at the incision site for the prevention of surgical site infections.  

Case example 1: An adult with normal weight and renal function, is undergoing an 

emergency caesarean section. Cefazolin 2 g (short-acting) is recommended for 

prophylaxis. The procedure lasts for 3 hours.  

Appropriate action: A single dose of cefazolin 2 g should be administered within 60 

minutes prior to the surgical incision. Post-procedural prophylaxis is not required. 

 

 

 

 

 

 

 

 

Longer-acting antimicrobials 

Longer-acting antimicrobials, such as clindamycin, gentamicin, metronidazole and 

vancomycin, should be administered within 120 minutes prior to the first incision.  

For vancomycin, as it has a long infusion time, administration should ideally be 

started 15 minutes before the first incision, in order to ensure adequate tissue 

concentrations at the time of incision. The infusion can be completed after surgical 

incision.  

Case example 2: An adult with normal weight and renal function, with a severe 

penicillin hypersensitivity, is undergoing emergency surgery for a small bowel 

obstruction. Gentamicin (longer-acting) 2 mg/kg intravenously over 3 to 5 minutes 

and metronidazole (longer-acting) 500 mg are the recommended combination for 

prophylaxis. The procedure lasts for 3 hours. 

Appropriate action: The gentamicin 2 mg/kg and metronidazole 500 mg should be 

administered within 120 minutes prior to the surgical incision. Post-procedural 

prophylaxis is not required. 
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Case example 3: An adult with normal weight and renal function, with a severe 

penicillin hypersensitivity, is undergoing spinal surgery. Vancomycin 15 mg/kg is 

recommended for prophylaxis. The procedure lasts for 3 hours.  

Appropriate action: The vancomycin 15 mg/kg infusion should be started within 15 

to 120 minutes prior to the surgical incision. Post-procedural prophylaxis is not 

required. 

 

 

Repeat dosing 
 

If prophylaxis is recommended, a single dose is usually sufficient for most 

procedures. A repeat intra-operative dose may be required if: 

− there has been a significant delay before surgical incision 

− a short-acting antimicrobial has been used and more than two half-lives of 

the drug have elapsed (e.g., 4 hours for cefazolin)  

− there is excessive blood loss (e.g., in adults, 1.5 litres or greater).  

The redosing interval is calculated from the administration time of the initial dose. 

For each antimicrobial, the redosing interval is approximately the equivalent of two 

half-lives. 
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Suggested repeat dosing intervals for common antimicrobials* 

Antimicrobial Redosing interval† Drug half-life 

Amoxicillin 2 hours 1 to 1.9 hours 

Amoxicillin-clavulanic acid 2-4 hours§ 1 to 1.9 hours 

Ampicillin 2 hours 1.2 to 1.5 hours 

Benzylpenicillin 1 hour 0.5 hours 

Cefazolin 4 hours 1.2 to 2.2 hours 

Cefoxitin 2 hours 0.7 to 1.1 hours 

Ceftriaxone redosing not required‡ 5.4 to 10.9 hours 

Cefuroxime 4 hours  1 to 2 hours 

Ciprofloxacin redosing not required‡ 3 to 7 hours 

Clindamycin 6 hours 2 to 4 hours 

Gentamicin redosing not required 2 to 3 hours 

Metronidazole 12 hours 6 to 8 hours 

Piperacillin-tazobactam 2-4 hours§ 0.7 to 1.2 hours 

Teicoplanin redosing not required several days 

Vancomycin 12 hours 4 to 8 hours 

*  table derived from the American Society of Health-System Pharmacists & Infectious Diseases 

Society of America "Clinical Practice Guidelines for Antimicrobial Prophylaxis in Surgery," 2013.  

†  redosing intervals relate to patients with normal renal function, for patients with impaired renal 

function, seek expert advice. 

§  for frequent redosing, caution should be taken as high cumulative parental doses may lead to 

electrolyte disturbances and neurotoxicity, seek expert advice. 

‡  recommended redosing intervals are based on typical length of surgery; for unusually long 

procedures, redosing may be required, seek expert advice. 

 

Case example 4: An adult with normal weight and renal function is undergoing an 

abdominal aortic aneurysm repair. Cefazolin 2 g (short-acting) is recommended for 

prophylaxis. The procedure lasts for 6 hours.  

Appropriate action: A dose of cefazolin 2 g should be administered within 60 

minutes prior to the surgical incision. As this procedure lasts longer than 4 hours, (the 

repeat dosing interval for cefazolin), an additional dose of cefazolin 2 g is 

appropriate. This should be administered at 4 hours from the initial dose, for a total 

of two procedural doses. Post-procedural prophylaxis is not required.  
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Case example 5: An adult with normal weight and renal function is undergoing a 

procedure requiring the removal of multiple intracranial tumours. Cefazolin 2 g is 

recommended for prophylaxis. The procedure is complex and lasts for 10 hours. 

Appropriate action: A dose of cefazolin 2 g should be administered within 60 

minutes prior to the surgical incision. As this procedure lasts longer than 4 hours, (the 

repeat dosing interval for cefazolin), two further doses of cefazolin 2 g administered 

intra-operatively is appropriate. These should be given at 4 and 8 hours from the 

initial dose, for a total of three procedural doses. Post-procedural prophylaxis is not 

required.  

 

Calculation of duration of surgical prophylaxis  
 

The duration of surgical prophylaxis is defined as: 

− the time between the administration of the first dose prior to incision, to the 

end date and time of the last prophylactic antimicrobial(s) prescribed. 

o although it is acknowledged that the antimicrobial(s) will remain 

effective for their period of action following their administration  

o if the administration time of the first dose prior to incision is unknown, 

use the surgical incision time. If this is also unknown, use the surgery 

start time.  
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Post-procedural prescribing  
 

For most procedures, appropriately prescribed procedural antimicrobials are 

sufficient to prevent post-operative infections. However, there are some procedures 

where the current evidence is unable to demonstrate that prophylaxis up until 

surgical closure is as effective as 24-hours of prophylaxis. Therefore, post-procedural 

antimicrobials may be justified for these procedures, although the total duration of 

prophylaxis should not be equal to or greater than 24-hours. These procedures 

include cardiac procedures, total knee arthroplasty, laryngectomy, orthognathic 

surgery, neck dissection for malignancy debulking or reconstructive surgery, and 

some ophthalmic procedures. 

Case example 6: An adult with normal weight and renal function is undergoing a 

total knee arthroplasty. Cefazolin 2 g is recommended for prophylaxis. The 

procedure is complex and lasts for 6 hours.  

Appropriate action: A dose of cefazolin 2 g should be administered within 60 

minutes prior to the surgical incision. As this procedure lasts longer than 4 hours, (the 

repeat dosing interval for cefazolin), an additional dose of cefazolin 2 g is 

appropriate. This should be administered at 4 hours from the initial dose, for a total 

of two procedural doses. As there is insufficient evidence to support that prophylaxis 

should not continue after surgical closure for total knee arthroplasties, the use of 

post-procedural antimicrobial prophylaxis may be considered. If post-procedural 

prophylaxis is prescribed, this should be a maximum of two additional cefazolin 2 g 

doses, administered at 8-hourly intervals following the repeat intra-operative dose. 

This will keep the total duration of surgical prophylaxis under 24-hours, with a total of 

four doses.  
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Case example 7: An adult with normal weight and renal function is undergoing an 

aortic valve replacement. Cefazolin 2 g is recommended for prophylaxis. The 

procedure is complex and lasts for 10 hours.  

Appropriate action: A dose of cefazolin 2 g should be administered within 60 

minutes prior to the surgical incision. As this procedure lasts longer than 4 hours, (the 

repeat dosing interval for cefazolin), two further doses of cefazolin 2 g administered 

intra-operatively is appropriate. These should be given at 4 and 8 hours from the 

initial dose, for a total of three procedural doses. As there is insufficient evidence to 

support that prophylaxis should not continue after surgical closure for cardiac 

procedures, the use of post-procedural antimicrobial prophylaxis may be 

considered. If post-procedural prophylaxis is prescribed, a maximum of one post-

procedural dose of cefazolin 2 g at 8 hours following the second repeat intra-

operative dose is sufficient. This will keep the total duration of surgical prophylaxis 

under 24 hours, with a total of four doses.  
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Requirements for surgical prophylaxis for patients 

receiving existing antimicrobials 
 

For patients who are to undergo surgery and are already receiving antimicrobials 

for a suspected or confirmed infection, it may not be necessary to administer 

additional antimicrobials for prophylaxis. This is provided the existing antimicrobial(s) 

have adequate spectrum of activity against the organism(s) most likely to cause 

post-operative infection and the timing of the administration allows for adequate 

plasma and tissue concentrations at time of first incision (within two antimicrobial 

half-lives).  

If more than two half-lives of the antimicrobial have elapsed since the previous 

administration, the timing of the treatment dose will need to be adjusted to achieve 

adequate plasma and tissue concentrations at the time of surgical incision and for 

the duration of the procedure, or an additional dose will be required (either prior to 

surgical incision or intra-operatively). If unsure, seek expert advice. 

Case example 8: An adult with normal weight and renal function, is undergoing an 

appendicectomy for uncomplicated acute appendicitis at 12 pm today. 

Gentamicin 5 mg/kg daily, metronidazole 500mg 12-hourly and amoxicillin 2 g 6-

hourly are currently prescribed and were last administered at 8 am today.  The 

procedure lasts for 3 hours.  

Appropriate action: For an appendicectomy where existing antimicrobials are 

prescribed, additional antibiotic prophylaxis is not required. For both the gentamicin 

and metronidazole (longer-acting antimicrobials), timing adjustment is not required 

as these both were administered within their respective two half-lives prior to 

surgical incision (2-3 hours and 6-8 hours, respectively). However, due to the short 

half-life of amoxicillin (1.2 to 1.5 hours), the timing of the amoxicillin administration 

will need to be adjusted to prior to the surgical incision, in order to provide 

adequate tissue concentration. Post-procedural antimicrobials are not required as 

this was uncomplicated appendicitis, (if ongoing therapy is required, this should be 

continued at the recommended dosing interval from the adjusted dose time). 
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