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Burke, Surgery 1961; 50:161-8

Decreasing effect of penicillin on lesion diameter 

as lesion age on penicillin injection increases



(1) Graph indication the clean-wound 

infection rate and the overall infection 

rate is posted in the operating room and 

in all the surgical and gynecological 

wards

(2) Wound infection rate for various 

departments are discussed at monthly 

departmental business meetings

(3) A detailed analysis of the wounds that 

became infected during the previous 

months published and displayed on 

notice boards in the hospital and 

discussed at the infection control 

committee meetings

(4) Every surgeon receives a six-month 

computer report with a note stating his 

own, his/her department's and the 

hospital's clean and overall infection 

rates

Cruse & Foord, Arch Surg 1973; 107:206-10

Steady fall in clean-wound infection rate 

demonstrated during five-year study



The Influence of ultraviolet irradiation of the operating room and of 

various other factors, Ann Surg 1964

Kurz et al, Perioperative normothermia to reduce the incidence of 

surgical-wound infection and shorten hospitalization, N Engl J Med 1996

Furnary et al, Continuous intravenous insulin infusion reduces the 

incidence of deep sternal wound infection in diabetic patients after 

cardiac surgical procedures, Ann Thorac Surg 1999

Greif et al, Supplemental perioperative oxygen to reduce the incidence of 

surgical-wound infection, N Engl J Med 2000

Brandt et al, Operating room ventilation with laminar airflow shows no 

protective effect on the surgical site infection rate in orthopedic and 

abdominal surgery, Ann Surg 2008

Bode et al, Preventing surgical-site infections in nasal carriers of 

Staphylococcus aureus, N Engl J Med 2010
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If you had to change human behavior 

(e.g., improve attention to hygiene and asepsis)

or

Design a more “fool-proof” device. . .

WHAT IS THE ROLE OF INFECTION CONTROL

AND WHAT IS THE ROLE OF DEVICES AND

TOPICAL ANTISEPTICS?

Do We Need Technology to Trump Bad Behavior?



Charles Frederick Mosteller (1916-2006)
Leading statistician and pioneer of evidence based medicine

“Mosteller would insist that if you did something
other than a randomised controlled trial when you were
looking into something, you weren’t experimenting with

people, you were fooling around with people.”

Oransky, Lancet 2006; 368:1062



 150 patients over 7 months with acute heart 
failure; randomized, double-blinded evaluation 
of oral chloramphenicol (72) vs placebo (78)

 Pneumonia (x-ray, clinical, &/or autopsy 
findings):  11% in chloro group vs 8% in placebo 
group

 Mortality:  29% in chloro group vs 22% in 
placebo group

Petersdorf and Merchant, NEJM 1959; 260:565-75



Diagram of representative 
intermittent positive pressure 

machine illustrating model with 
reservoir nebulizer assembly

Appearance of contaminated 
aerosols in "clean" IPPB machines 

not used in patient care

Reinarz, et al, J Clin Invest 1965; 44(8):831-9



Craven et al, N Engl J Med 1982; 306(25):1505-9



Chastre et al, JAMA 2003; 290:2588-98



Potential sources of infection of a percutaneous intravascular device (IVD). These include contiguous 

skin flora, contamination of the catheter hub and lumen, contamination of infusate and hematogenous 

colonization of the IVD from distant, unrelated sites of infection. HCW, health care worker.   

Adapted from Crnich & Maki, Clin Infect Dis 2002; 34:1232-4



 Education of personnel

 Is catheter needed?

 Avoid routine central line replacement as an 
infection control strategy

 Chlorhexidine skin prep (other uses of 
chlorhexidine?)

 Maximum barrier precautions

 Use of coated catheters (if after full 
implementation of above, goals are not met)

http://www.cdc.gov/hicpac/pdf/guidelines/bsi-guidelines-2011.pdf

HICPAC, Healthcare Infection Control Practices Advisory Committee

http://www.cdc.gov/hicpac/pdf/guidelines/bsi-guidelines-2011.pdf


Pronovost et al, N Engl J Med 2006; 355:2725-32

•108 ICUs (Michigan)

•Studied up to 18 months

•375,757 Catheter-days

•Bundled intervention 
with Checklist

•Up to 66% decrease in 
Central Vascular 
Catheter Bloodstream 
Infection rates

•Median rate was ZERO 
after intervention



Bleasdale et al, Arch Intern Med 2007; 167:2073-9



O’Horo et al, Infect Control Hosp Epidemiol 2012;33(3):257-67



Huang et al, N Engl J Med 2013; 368(24):2255-65  



Shown are hazard ratios and 95% confidence intervals (vertical lines) for outcomes attributable 

to intensive care unit.  Results based on unadjusted proportional-hazard models that 

accounted for clustering within hospitals.  Bubble plots of hazard ratios (predicted random 

effects or exponentiated frailties) from individual hospitals relative to group effects are shown. 

Bubble size indicates relative number of patients contributing data to trial.

Huang et al, N Engl J Med 2013; 368(24):2255-65  

MRSA 

Surveillance

& Isolation

MRSA Surveillance, 

Isolation, & 

Decolonization

No Surveillance;

Universal Daily 

CHG Bath & 5d 

nasal mupirocin



Warren et al, N Engl J Med 1978; 299(11):570-3
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 25%-30% of world’s 
population (~500 million 
people) fell ill

 >40 million deaths 
worldwide; ~60% in 
people ages 20-45

 >500,000 deaths in 
United States; 196,000 
in October, 1918 alone

Heinig R, The Flu Pandemic, New York Times Magazine, November 29, 1992 



Fraser et al, N Engl J Med 1977; 297(22); 1189-1203



Feorino et al, N Engl J Med 1985; 312:1293-6.



Svoboda et al, N Engl J Med 2004;350:2352-2361



Pettit et al, N Engl J Med 2012; 367(22):2119-25



Assiri et al, N Engl J Med 2013; 369(5):407-16



Epstein et al, JAMA 2014; 312(14):1447-55



Liberian Hospital, www.nytimes.com, September 12, 2014

Ebola Virus

2014-15 Outbreak (West Africa)

 ~20th outbreak since 1976

 ~20,000 cases & ~8,000 deaths

 ~10% of deaths in health care     

workers

http://www.nytimes.com/
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 Quality Improvement (QI) Initiatives

 Public Reporting

 Monetary Incentives (i.e., Pay for 
“Good” Performance)

 Monetary Penalties (i.e., Don’t Pay for 
“Bad” Performance)



Sutton et al, N Engl J Med 2012; 367(19):1821-8

• In 2008, a program called Advancing Quality, based on the U.S. Hospital 
Quality Incentive Demonstration, introduced in all National Health Service 
(NHS) hospitals in northwest England (population 6.8 million).

• Compared with a similar U.S. program, the U.K. program had larger 
bonuses and a greater investment by hospitals in quality-improvement 
activities

• Risk-adjusted, absolute mortality for the conditions included in the pay-for-
performance program decreased significantly

• Largest reduction, for pneumonia, was significant (1.9 percentage points; 
95% CI, 0.9 to 3.0; P<0.001) 



• 398 hospitals or health systems contributed 14,817 
to 28,339 hospital unit-months

• We found no evidence that the 2008 CMS policy to 
reduce payments for central catheter–associated 
bloodstream infections and catheter-associated 
urinary tract infections had any measurable effect 
on infection rates in U.S. hospitals

Lee et al, N Engl J Med 2012; 367(15):1428-37


