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Institute of HealthInstitute of Health--Care Care 
ImprovementImprovement

• The 100k Lives Campaign 
– Rapid-response teamp p
– Acute MI

Medication reconciliation– Medication reconciliation
– Prevention of central line infection
– Surgical-site infection
– ventilator associated pneumoniap



Surgical Site InfectionSurgical Site InfectionSurgical Site InfectionSurgical Site Infection

• Clinical Relevance
– Occurs in 5-20% of elective surgical cases
– Doubles mortality

• Prevention with Antibiotic ProphylaxisPrevention with Antibiotic Prophylaxis
– Selection of appropriate antibiotics according to 

surgery and epidemiologysurgery and epidemiology
– Timing of the 1st dose should be within the hour 

preceding surgical incisionp g g
– Prophylaxis should continue for no more than 24 

hours
Bratzler et al. CID 2004:38 1706



Computerized reminders &  Computerized reminders &  
antibiotic prophylaxisantibiotic prophylaxis

• Electronic reminders  compliance 82%89% 
In ambulatory surgery (~15,000) (Wax A&A 2007)

• Computerized feedback  timely antibiotics from 
69% 92% (O’Reilly A&A 2006)

• Electronic reminders for 2nd dose in prolonged 
surgeries (287) 20%57% (St. Jacques Surg Inf 2005)surgeries (287) 20%57% (St. Jacques Surg Inf 2005)

• Automated preoperative prescription 
51%95% (Webb Am J Surg 2006)51%95% (Webb Am J Surg 2006)



Study AimStudy AimStudy AimStudy Aim

• Develop a computerized reminder within 
the anesthesia information management g
system

• Evaluate whether such a reminder will• Evaluate whether such a reminder will 
improve the rate of timely antibiotic 
prophylaxis 



Study DesignStudy DesignStudy DesignStudy Design

• Quality improvement program, 
Retrospective, observational, before & p , ,
after

• IRB approval waived informed consent• IRB approval, waived informed consent
• Limited to: Orthopedic, Vascular & Cardiac 

Surgery



Computerized ReminderComputerized ReminderComputerized ReminderComputerized Reminder
• Two step

– Initial reminder at the 
start of anesthesia

– Second reminder after 
di “ d frecording “end of 

anesthesia induction 
process”process



OutcomeOutcomeOutcomeOutcome

• Appropriate prophylaxis
– if administered within an hour before incision

• Inappropriate 
– Early if administered more than one hour 

before surgery
– Late if administered after skin incision

Missing if antibiotics were not administered– Missing if antibiotics were not administered 
at all 



Data Collection & AnalysisData Collection & AnalysisData Collection & AnalysisData Collection & Analysis
D t ll t d ith i b ilt t l (Q• Data collected with inbuilt tool (Query 
wizard)
– Baseline - four months
– Intervention – seven months

• Demographics, type of surgery, time & 
type of antibiotic prophylaxis & start oftype of antibiotic prophylaxis & start of 
surgery (skin incision)

• Proportions compared using Chi square• Proportions compared using Chi square 
p<0.05 



ResultsResultsResultsResults

• We evaluated 1342 cases 
– Baseline 494
– Intervention 848

O ll i t tibi ti h l i• Overall appropriate antibiotic prophylaxis 
did not change.
– Orthopedic  (P=0.02)
– Vascular  (P=0.008)Vascular  (P 0.008)
– Cardiac  (P=0.043) 



TotalOrthoVascCardiac
44 (9%)28 (17%)11 (11%)5 (2%)Missing ( )( )( )( )g

Before 
El t i

22 (4%)3 (2%)15 (14%)4 (2%)Late
14 (3%)2 (1%)2 (2%)10 (4%)EarlyElectronic 

Alert 
(Baseline)

14 (3%)2 (1%)2 (2%)10 (4%)Early
414 (84%)131 (80%)76 (73%)207 (92%)Approp

494164104226Total(Baseline) 494164104226Total
47 (6%)21(8%)20 (10%)6 (2%)Missing

After 16 (2%)4 (2%)7 (4%)5 (1%)LateAfter 
Electronic 

Alert 

16 (2%)4 (2%)7 (4%)5 (1%)Late
59 (7%)6 (2%)5 (3%)48 (12%)Early

A(Intervention) 726 (86%)226 (88%)162 (84%)338 (85%)Approp
848257194397Total



Total Errors in Antibiotic Total Errors in Antibiotic 
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ConclusionsConclusionsConclusionsConclusions
El t i l t did t i ll• Electronic alerts did not improve overall 
administration of prophylactic antibiotics

• In different settings different patterns 
emergeg
– Cardiac:  EARLY, long preparation & 

awareness at BL
– Vascular: LATE, alert led to  awareness
– Orthopedics:  MISSING alert led to Orthopedics:  MISSING, alert led to 

awareness



Failure of computerized Failure of computerized 
clinical systemsclinical systems

• Increased mortality in pediatrics following 
implementation of CPOE (Han Pediatrics, p ( ,
2005)

• Failure of computerized lab ordering due• Failure of computerized lab ordering due 
to poor implementation (Peute, 2009)

• Cedar Sinai experience
– 2002 Alert overload2002 Alert overload
– 34 M $ scraped 



DiscussionDiscussionDiscussionDiscussion
• Alert fatigue?g

– Local compliance high for computerized alerts 
(Eden, A&A 2009)(Eden, A&A 2009)

• Specific & different types of surgery
C– Cardiac surgery prep > 1hr

– Vascular & Orthopedics  Switch of responsibility 
to anesthesiologist

• High initial rate of appropriate antibioticHigh initial rate of appropriate antibiotic 
prophylaxis
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