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Harbarth et al, JHI, 2003

1010--70% of nosocomial infections are preventable70% of nosocomial infections are preventable

http://www.cms.gov/HospitalAcqCond/downloads/HACFactsheet.pdf



Impaired host 

defence
Virulence

Bacterial

contamination

Surgical site infection risk

•Age
•Diabetes
•Nicotine use
•Malnutrition
•Obesity
•Altered immune response

ENDOGENOUS:
•Endogenous colonization/coexistent infection
•Type of wound/procedure

EXOGENOUS:
•Operating room environment
•Instruments
•Prothesis
•Surgical team



Opportunities to prevent SSI

the patient

Prolonged preoperative 
stay

Coexistent infections at a 
remote body site

Endogenous colonization 
(antiseptic bath, 
decolonization protocols)

Hair removal

BEFORE SURGERY DURING SURGERY

Antibiotic prophylaxis
Endogenous 

colonization (skin 
disinfection)

Normothermia
Supplemental 

oxygen
Glucose level control

AFTER SURGERY

Appropriate wound 
management



Opportunities to prevent SSI

the procedure

Shortened operating time

Proper asepsis measures and 
antisepsis of skin and instruments

Meticulous surgical techniques and minimization of 
tissue trauma



Reducing endogenous 

colonization

On the patient
Before surgery



Perl et al., NEJM, 2002

Kalmeijter et al., CID, 2002



Harbarth et al., JAMA, 2008



Bode et al., NEJM, 2010



Guenaga et al., Cochrane Database Syst Rev, last update Dec 2010



Webster et al., Cochrane Database Syst Rev, last update Nov 2010



Hair removal

On the patient
Before surgery



Tanner et al., Cochrane Database Syst Rev, last update Aug 2011



Tanner et al., Cochrane Database Syst Rev, last update Aug 2011



Antibiotic prophylaxis

On the patient
During surgery



Any time?



Ann Surg, 2009



Ann Surg, 2009



When?

incision

2 h

incision

1 hSteinberg et al., Ann Surg, 2009

Weber et al., Ann Surg, 2008

Classen et al., NEJM, 1992 



Single or multiple doses?

Mc Donald et al., Aust NZ J Surg, 1998



To keep best serum and tissue level till the end of surgery:
•Repeat administration at 1-2 half life of drug
•Use a drug with long half life

Antibiotic Half-life (hours) Antibiotic Half-life (hours)

Cefazolin 1.8 Aminoglycosides 2

Vancomycin 3-9 Metronidazole 8

Cefoxitin 0.6-1 Clindamycin 2.4-3

Cefotetan 3.4-6 Ciprofloxacin 3-5

Single or multiple doses?



How long?



How long?

Antibiotic prophylaxis in cardiac surgery and sternal SSI

Mertz et al., Ann Surg, 2011



Lador et al., JAC, 2011

Deep sternal wound infection in trials comparing short prophylaxis duration versus longer 
duration, stratified by duration of prophylaxis in the short arm.



Skin disinfection

On the patient
During surgery



Noorani et al., Br J Surg, 2010

“Our data clearly demonstrate that this agent is 

inferior to an alternative. Whether this alternative 

contains one antiseptic or two is somewhat 

academic.”



Normothermia

On the patient
During surgery



Beltramini et al., ICHE, 2011



Beltramini et al., ICHE, 2011



Supplemental oxygen

On the patient
During surgery



Qadan et al., Arch Surg, 2009

Favour supplemental oxygen Favour control

0.74; 0.59-0.91



Meyhoff et al., JAMA, 2009



Murray et al., J Am Coll Surg, 2010

“When the results of the PROXI study are combined 

with those from the previous 5 studies, the analysis 
shows no statistical benefitno statistical benefit for hyperoxia in 
preventing surgical site infection in the colorectal 
population.”



Appropriate wound 

management

On the patient
During and after surgery



Webster et al., Cochrane Database Syst Rev, last update Nov 2010



Dumville et al., Cochrane Database Syste Rev,
last update July 2011

Basic wound contact dressings compared with exposed wounds

Advanced dressings compared with exposed wounds

Basic wound contact compared with film dressings



Blood glucose level

On the patient
During and after surgery



Strict arm Conventional arm Respect to 

surgery

Efficacy on SSI

Glucose 

(mg/dl)

Insulin Glucose 

(mg/dl)

Insulin

1 80-120 ev 180-220 ev POST-
OPERATIVE

Significant 
difference

2 80-100 ev <200 ev INTRA-

OPERATIVE

No difference

3 125-200 ev <200 sc INTRA AND 

POST-

OPERATIVE

Significant 

difference 

(SSI+pneumonia)

4 80-120 ev 80-220 ev INTRA AND 
POST-

OPERATIVE

No difference

5 150-200 ev 150-200 sc POST-

OPERATIVE

No difference

Kao et al., Cochrane Database Syste Rev, last update March 2009



Proper asepsis measures and 

antisepsis of skin and 

instruments

On the procedure





Parienti et al., JAMA, 2002

Tanner et al., Cochrane Database Syst Rev, last update June 2007



Lipp and Edwards, Cochrane Database Syst Rev, last update Sept 2009







1-year before-after study
Primary endpoint: rate of complications after non cardiac surgery



Bull et al., J Hosp Infect, 2011

The infection rate fell from 15% [95% CI 10.4-20.2] before 

the project to 7% (95% CI 3.4-12.6) 12 months after the 

project.



Anthony et al., Arch Surg, 2011

• Standard arm

– mechanical bowel preparation 
with oral antibiotics,

– intraoperative forced air 
warming, 

– maintenance of physiologic 
concentration of inspired oxygen 
after endotracheal intubation 
(target fraction of inspired 
oxygen,30%), 

– Intravenous fluid delivered at the 
discretion of the 
anesthesiologist,

– no wound edge protectors.

• Extended arm

– no mechanical bowel preparation 
or oral antibiotics

– placement of a forced-air heating 
blanket on and beneath the 
subject in addition to the forced 
air unit

– increased concentration of 
inspired oxygen (80%) until 2 
hours after surgery.

– restriction of intraoperative, 
intravenous fluid administration

– Placement of a plastic wound 
edge protection device in the 
incision

Allocation to the extended arm conferred a Allocation to the extended arm conferred a 2.492.49--foldfold

(95% confidence interval, 1.36(95% confidence interval, 1.36--4.56; 4.56; PP=.003) =.003) 

increased risk of developing a SSI.increased risk of developing a SSI.



What are the most effective IC measures to reduce 

the rate of surgical site infection?

No more excuses!
• decolonization of S.aureus carriers (not specifically MRSA), 

especially before cardiac surgery;

• when it is necessary to remove hair, clipping  instead of 
shaving;

• antibiotic  prophylaxis
– routinely in all clean–contaminated, and most of clean surgery,

– within 1 h of incision,

– as single preoperative infusion or at least discuntinued within 24 h 
(longer up to 48h for cardiac surgery);

• chlorexidine (+alcohol) for skin antisepsis in clean-
contaminated surgery;

• perioperative tissue normothermia;

• proper surgical hand antisepsis (rubbing equivalent to 
scrubbing),  wearing sterile attire.



Less convincing evidence…

• preoperative showering with an antiseptic,

• mechanical bowel preparation prior to colorectal surgery,

• supplemental oxygen, 

• peri-operative glycemic control,

• surgical drapes and wound dressing,

• surgical masks.

Careful use of bundle


