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What is a Surgical Site 
Infection?

What is it?



• Do all procedures need SAP?

• What med and what dose?

• When to dose?

• Re-dosing?

• Decolonization strategies

• New developments

FAQ SAP



• Clean Wound: Uninfected operative wound with no inflammation 
and is closed primarily. No viscus is entered during the procedure. 

• Clean-contaminated wound: Viscus (respiratory, alimentary, 
genital or urinary canal) is entered under controlled conditions and 
with no unusual contamination. 

• Contaminated wound: are open, fresh accidental wounds, or there 
is a break in the sterile technique, or spillage from a viscus. 

• Dirty wound: Old traumatic wounds with retained debris, feces, or 

devitalized tissue. 

SSI Definitions

Culver, DV; et al. Surgical Wound Infection Rates by Wound Class, Operative 
Procedure, and Patient Risk Index. The American Journal of Medicine. 1991: 
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Micro

Mangram, AJ; et al. 
“Guideline for Prevention 
of Surgical Site Infection, 
1999.” Infection Control 
and Hospital Epidemiology. 
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Micro

Bennett, et al. Mandell’s Principles and Practice of Infectious 
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Type of Procedure

Bowater, et al. “Is Antibiotic Prophylaxis in Surgery a Generally Effective Therapy?” Annals of 
Surgery. Vol 249 (4) 2009.



SAP

Bowater, et al. “Is Antibiotic Prophylaxis in Surgery a Generally Effective Therapy?” Annals of 
Surgery. Vol 249 (4) 2009.



• Clean procedure: Skin flora
• Staph ->Cefazolin ->Vanco if known to be MRSA 

colonized. 

• Clean-contaminated: 
• Abdominal, heart, kidney, liver procedures. Staph 

plus GNR and enterococci.

• Contaminated:
• No prophy. Typically therapeutic abx. 

Surgical Antibiotic Prophylaxis, SAP



Concentration = Dose/Volume
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If your Volume goes up, your Dose must go too 

1 gm cefazolin

100 kg patient

50 kg 
patient

>120 kg gets 3 gm IV cefazolin
Dose vanco mg/kg



Two is not better than one, 
except for cardiac surgery

Plos Med. 2017; 14(7):e1002340



Two is not better than one, 
except for cardiac surgery

Plos Med. 2017; 14(7):e1002340

Among cardiac surgery patients, combination prophylaxis was 
associated with a lower incidence of SSI
• NNT (MRSA-colonized) = 53
• NNT (non-MRSA colonized) = 176

No advantage was seen for any other surgical procedure

Risk of AKI increased in patients receiving combination therapy
• NNH = 167
• 23.8% combo vs. 20.8% vancomycin vs. 13.9% beta-lactam

No differences seen in rates of C. difficile infection



• 30% of SSIs caused by Staph. Aureus. 

• Staph aureus colonization of the nares increases risk of 
SSI by 2-14 fold. 

• No definitive guideline recommendations for pre-op 
decolonization. 

• There is data in orthopedics and cardiac patients 
suggesting an overall reduction in MRSA SSI if 
decolonization is done pre-op. 

Staph Colonization

Hebert C, Decolonization therapy in infection control. Current Opinion in 
Infectious Diseases. 2010, 23: 340-345



Timing

Bennett, et al. 
Mandell’s Principles 
and Practice of 
Infectious Diseases. 8th

Edition. Vol 2. 2015. 



• Morita et al. showed that rates of SSI increase to 
26.5% from 8% if abx not re-dosed in 
procedures longer than 4 hours. 

• TRAPE showed SSI 5.5% without redosing and 
1.8% with re-dosing. 

• Re-dosing should happen after 2 half lives. 

Re-dosing



Re-dosing



• There is no evidence for prolonging antibiotics beyond 
the procedure. 
• WHO and CDC recs agree on this. 

• Meta-analysis of 44 studies showed no benefit. 

• Moderate level of evidence for some benefit in 
prevention of SSI in ortho and cardiac surgeries if 
continued beyond a single dose, but likely outweighed by 
adverse events from abx.

When to stop?

Global Guidelines for the Prevention of Surgical Site Infections. WHO. 2016.



C Section SAP

• 4-15% infection rate after C section
• 24% of elective c-sections and up to 60% of 

emergent c-sections complicated by 
endometritis.

• Endmoetritis micro = staph, strep, enterococci, 
lactobacilli, E Coli, peptostreptococcus, 
bacteroides, fusobacterium. 

• Increasingly recognized role of ureaplasma
urealyticum and mycoplasma. 

• Historically given at time of cord clamping, but 
emerging data shows no benefit of waiting until 
the cord is clamped versus at time of incision. 



C Section SAP

• RCT examining cefazolin v cefazolin + azithro showed 
12% v. 6.1% rate of endometritis and superficial SSI. 

• Hysterectomy and C section:
• Cefazolin 2 gm IV x 1 or if >120 kg 3 gm. 
• Add azithro 500 mg IV x 1 for patients in labor and 

BMI > or = 30.
• Gyn Onc: 

• cefazolin 1gm add 1 gm of metronidazole. 
• Hx of MRSA add Vanco. 
• Add azithro 500 mg IV x 1 for patients in labor and 

BMI > or = 30.

Tita NEJM 2016



HMC and UWMC SAP Protocols



HMC

Procedure Abx Re-dose

Standard Cefazolin 2 gm 3 hours

GU Levofloxacin 750mg IV None

Colorectal/GYN/OB Cefazolin 2 gm IV +
Metronidazole 500 mg IV

Cefazolin 3 Hrs
Metro None

Head/Neck, Dental or 
NSG when mouth 
entered

Amp/sulbactam 3 gm 3 HRS

When using cefazolin If patient > 120 kg increase cefazolin to 3 gm



• PCN Allergic

HMC

Procedure ABX Re-dose

GI/colo/GYN/Ob Levoflox 750 mg IV 
plusClinda 900 mg IV
Or
Levo 750 gm IV +
Metro 500mg IV

Levo None
Clinda 6 hrs
Metro None

Ortho/Thoracic/Vascular/N
SG/Burns/Plastics

Vanco 15 mg/kg IV x 
1

8 Hours

In all cases of SSI prophy if patient is MRSA screen positive of 
known to be colonized add vancomycin 15 mg/kg IV and re-
dose at >8 hrs.



HMC



Procedure ABX Re-dose
Upper GI/biliary Cefazolin 2 gm IV 3 Hr
GU Cefazolin 2 gm IV 3 Hr
Head and Neck (no OP) Cefazolin  2 gm IV 3 Hr
Ortho Cefazolin 2 gm IV 3 Hr
Ortho shoulder Ceftriaxone PLUS Vanco None. Re-dose if surgery 

>8 hours

UWMC



UWMC

Procedure ABX Re-dose

Thoraciv/vascular/burns/p
lastic

Cefazolin 2 gm IV 3 Hr

Colorectal/GynOnc Cefazolin 2gm IV PLUS 
Metronidazole 500 mg IV

Cefazolin 3 Hrs
Metro None

GYN/OB Cefazolin 2 gm IV 3 Hr

GU Levofloxacin 750 mg IV None

H&N, dental, NSG 
involving OP 

Amp/Sulbactam 3 gm IV 3 Hrs



UWMC

PCN Allergic
Procedure ABX Re-dose
GI/colorectal/Gyn
Onc

Levo 750 mg IV +
Clinda 900 MG IV
Or Metro 500 mg 
IV

Clinda at 6 Hrs. 
None for levo or 
metro

GynOb Levo 750 mg IV + 
Vanco 15 mg/kg

Vanco if surgery 
>8 Hrs

Head and neck Clinda 900 mg IV 6 Hrs
Ortho/thoracic/NS
G/Burns/Plastics

Vancomycin 15 
mg/kg IV

8 Hrs

Ortho Shoulder Clinda 900 mg IV 
+ Vanco 15 mg/kg 
IV

Clinda at 6 hours
Vanco at 8 Hrs

Hx or MRSA or +
Screen

Add Vanco 15 
mg/kg IV

8 Hrs



Procedure ABX Re-dose
VAD Cefazolin 2 gm IV + Vanco 15 

mg/kg IV
Cefazolin 3 Hr
Vanco if >8 Hr

VAD PCN Allergic Levo 750 mg IV + Vanco 154 
mg/kg IV

None
If >8 Hr

Pacer/ICD Cefazolin 2 gm IV + cefazolin 
irrigation

3 Hr

Pacer/ICD PCN allergic Vanco 15 mg/kg IV plus 
vanco irrigation. 

> 8 Hr

CABG Cefazolin 2 gm IV 3 Hr
Hx of MRSA or screen 
positive

Add Vanco 15 mg/kg IV >8 Hr

CABG PCN Allergic Levo 750 mg IV + Vanco 15 
mg/kg IV

None
> 8Hr

Valves Cefazolin 2 gm IV + Vanco 15 
mg/kg IV

3 Hr
>8 Hr

Valves PCN allergic Levo 750 mg IV + Vanco 15 
mg/kg IV

None
> 8 Hr

UWMC



• Cardiac (CABG, pacemaker, VAD): 
• Staph Aureus
• Cefazolin or cefuroxime

• Gastroduodenal:
• Coliform GNR, strep, staph. 
• Cefazolin.

• Biliary:
• GNR
• Cefazolin, cefoxitin, cefotetan, 

ceftriaxone, amp/sulb. 
• Appendectomy:

• GNR or anaerobes
• Cefoxitin, cefotetan, cefazolin plus 

metronidazole.
• Colorectal:

• GNR, anaerobes
• Cefazolin plus metronidazole, 

cefoxitin, cefotetan, amp/sulb, 
ceftriaxone plus metronidazole, 
ertapenem. Plus add mech bowel 
prep. 

Surgical Abx Prophy

• NSG:
• Staph aureus, CoNS
• Cefazolin

• C Section or hysterectomy:
• Staph aureus, CoNS, strep, 

enterococci, vaginal anaerobes. 
• Cefazolin.  

• Ortho:
• No prophy recommended unless 

spinal procedure, then cefazolin. 
• Urology:

• GNR and rarely enterococci. 
• FQ, TMP/SMX, or cefazolin for 

lower tract instrumentation. 
• Cefazolin for clean procedure. 
• Cefazolin plus metronidazole or 

cefoxitin for clean 
contaminated. 

• Vascular
• S Aureus or CoNS

• Cefazolin

Bennett, et al. Mandell’s Principles and Practice of Infectious Diseases. 8th

Edition. Vol 2. 2015. 
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