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Validating Evidence-
Based Practices – How 

to Teach an Old Dog 
New Tricks 



 Risk Reduction Requires an 
Understanding of the Mechanistic 

Factors which Potentiate the Risk of 
Infection in the Surgical Patient 

Population  



Risk is a Myriad of Events - SSI Fishbone Diagram 



“Every operation is an  
experiment in bacteriology” 

Moynihan 

Br J Surgery 1920; 8 : 27-35 

“It’s all about the surgical wound”  

“….all surgical wounds are contaminated to some degree 
at closure – the primary determinant of whether the 
contamination is established as a clinical infection is host 
(wound) defense” 
  Belda et al., JAMA 2005;294:2035-2042 



Evidence-Based Hierarchy 



Mitigating Risk - Surgical 
Care Improvement Project 

(SCIP) – An Evidence-Based 
“Bundle” Approach 

• Timely and appropriate 
antimicrobial prophylaxis  

• Glycemic control in cardiac 
and vascular surgery  

• Appropriate hair removal 
• Normothermia in general 

surgical patients 

Is this the Holy Grail? 



An Increase in Compliance With the Surgical Care 
Improvement Project Measures Does Not Prevent Surgical 

Site Infection in Colorectal Surgery 

Pastor et al. Diseases of the Colon & Rectum 2010; 53:24-30 





Adjunctive Components – The 
Preadmission Shower from an 
Evidence-Based Perspective 



 Preadmission Showering/Cleansing 



Microbial Ecology of Skin Surface 
• Scalp  6.0 Log10 cfu/cm2 

• Axilla  5.5 Log10 cfu/cm2 

• Abdomen  4.3 Log10 cfu/cm2 

• Forearm 4.0 Log10 cfu/cm2 

• Hands 4.0-6.6 Log10 cfu/cm2 

• Perineum  7.0-11.0 Log10 cfu/cm2 

Surgical Microbiology Research Laboratory 2008 – Medical College of Wisconsin 



CDC-HICPAC – March 2014 



Critiquing the Evidence for Both Cochrane and CDC 
Draft Recommendations – 7 Studies Cited  

• The seven studies as a collective group expressing a high-level of surgical 
heterogeneity (Class 1, 2 and 3).   

• In 4 of the studies, the patients showered once, in 2 studies patients showered or 
bathed twice and in one study, the patients showered a total of 3 times. 

• Inadequate postoperative SSI surveillance was noted in 5 of the 7 cited studies. 

• No written showering instructions or inadequate instructions were noted in 5 of the 7 
studies. 

• There was no evidence in any of the seven studies that an effort was made to 
measure patient compliance.   

• Only two studies used a standardized method for assessing postoperative wound 
infection. 

• Selective elements of operational bias were noted in 4 of the 7 studies. 

• Finally one study was conducted over an extended 6 year period (1978-1984) which 
may have impacted upon the continuity of patient selection and enrollment.  



Mean Chlorhexidine Gluconate (CHG) Skin Surface 
Concentrations (µg/ml+SD) Compared to MIC90 (5 µg/ml) 
for Staphylococcal Surgical Isolates Including MRSAa 

                         Subgroups (mean C, µg/ml) 

                           Pilotb             1                     2               
Groups              (4%)    (4% Aqueous)   (2% Cloths)            [CCHG/MIC90]             p-value 
 
Group A (20)  
   evening (1X)  3.7+2.5       24.4+5.9       436.1+91.2           0.9      4.8      87.2         <0.001  
                   
Group B (20) 
   morning (1X)  7.8+5.6      79.2+26.5      991.3+58.2          1.9     15.8    198.2        <0.0001 
 
Group C (20) 
   both (2X)        9.9+7.1     126.4+19.4    1745.5+204.3       2.5     25.3     349.1       <0.0001 

a N = 90 
b Pilot group N = 30 

Edmiston et al, J Am Coll Surg 2008;207:233-239 
Edmiston et al, AORNJ 2010;92:509-518   



Measuring Patient Compliance 
• All patients undergoing elective surgical procedures take 2 CHG 

preadmission showers/cleansing 
• 100 random orthopaedic and general surgical patients queried as to 

whether or not they complied with preoperative instructions (2012) 
• 71 indicated that they had taken two showers/cleansing 
• 19 indicated that they took one shower (morning prior to admission 

15/19) 
• 10 indicated they did not use CHG at all 
• Reasons for non-compliance 

• Didn’t realize it was that important (institutional failure - communication) 
• Forgot (patient failure - low priority/apathy) 
• Thought  one shower would be sufficient (patient - institutional failure) 

Could an electronic alert system (SMS-texting) 
improve patient compliance? 



Edmiston et al. J Am Coll Surg 2014;219:256-264 



 Looking at the Preadmission Shower 
from a Pharmacokinetic Perspective 

 
Dose 
Duration 
Timing 



Edmiston et al. JAMA-Surgery August 26, 2015 



Comparison of Mean Chlorhexidine Gluconate Skin-
Surface Concentrations (µg/mL) of 4% Chlorhexidine 
Gluconate for Combined Anatomic Sites in Groups A 

(N=60) and B (N=60)a 
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Study Groups: 

p<0.001C 

  A1        A2       A3                       B1       B2        B3 

P<0.001d 

 (N=120)b  
Shower 2X  Shower 3X  

Edmiston et al. JAMA-Surgery August 26, 2015 



Edmiston et al. JAMA-Surgery August 26, 2015 



Composite Mean Skin Surface Concentrations of Chlorhexidine Gluconate 2%, 
Following Multiple Applications (5 Separate Anatomic Sites) 

M
ea

n 
C

on
ce

nt
ra

tio
n,

 u
g/

m
L 

Single Two Three Four Five 

Number  of  2% CHG Application 
(n=20 per application interval, 6-2% cloths per cleansing session) 

EA 

No EA 

Edmiston et al, In Press Infect Control Hosp Epidemiol (Winter 2016) 



AORNJ 2015;101;229 



Some Final Thoughts 



Gunaratne et al, JAMA Surgery Online Nov 4, 2015 Hu et al, JACS on line Nov 2015 



Studies in Aseptic Technique 
George Emerson Brewer, M.D. 

JAMA April 24, 1915 

Clean operative wound infection rate 
1895   39.0% 
 
1897   7.0% 
1899   3.2% 
1912   2.4% 
1913   1.6% 

(…would bring the profession into disrepute) 
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