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Case: Chlorhexidine to Reduce Surgical Site Infections 

 

Betadine:  

60 cents per patient 
Chlorhexidine:  

$13 per patient 
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Center for Evidence-based Practice: Mission and Approach 

• Perform rapid reviews of the medical literature to inform clinical practice, 
policy, purchasing and formulary decisions in and outside of Penn 

• Help translate evidence into practice at Penn through computerized 
clinical decision support (CDS) 

• Offer education in evidence-based decision making to trainees, staff and 
faculty in and outside of Penn 

  

“To support the quality, safety and value 

of patient care at Penn through 

evidence-based practice.” 

Umscheid et al. JGIM. 2010; 25(12): 1352-55. 
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Office of CMO Organizational Chart 
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CEP Staffing 

Director and co-director 

• Physicians in hospital practice 

• Expertise in epidemiology 

 

Physician and nurse liaisons 

• Represent hospitals 

and outpatient practices 

• Identify topics 

• Disseminate results 

 

Clinical liaison librarians 

 

Three research analysts 

• Full-time 

• Diverse backgrounds 

• Doctoral training 

 

Consulting partners 

• Biostatistician 

• Health economist 

 

Approximately 5.5 FTE 
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Select Evidence Report Topics   

 
Processes of care  

• Routine replacement of peripheral IVs 

versus replacement only “as needed” 
 

• Post-discharge telephone calls to reduce 

readmissions 

 

 

 

Devices 

• Indications for robot assisted surgery 
 

• Automated hand hygiene monitoring 

systems  

 

Drugs 

• Celecoxib versus other NSAIDs for 

post-operative pain control 
 

• Colchicine to prevent atrial fibrillation 

and pericarditis after heart surgery 

 

 

Diagnostic Tests 

• Screening tests for risk of hospital 

readmission 
 

• Screening tests for risk of aspiration 
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Technology Categories and Frequencies (2006-2014) 

Category Total 

Drug 60 (24%) 

Device, Equipment, and Supplies 48 (19%) 

Process of Care 31 (12%) 

Test, Scale, or Risk Factor 31 (12%) 

Medical/Surgical Procedure 26 (10%) 

Policy or Organizational / Managerial System 26 (10%) 

Support System 14 (6%) 

Biologic 13 (5%) 

Total 249 
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Requestor Categories and Frequencies (2006-2014) 

Category Total 

Clinical Department 72 (29%) 

CMO 47 (19%) 

Purchasing Committee 35 (14%) 

Formulary Committee 22 (9%) 

Quality Committee 21 (8%) 

Administrative Department 19 (8%) 

Nursing 14 (6%) 

Ad Hoc Committee 6 (2%) 

Other* 13 (5%) 
Total 249 

* Other includes IT committees, Primary Care Networks, CHOP, CEP and Payers 
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Report Completion Times in Mean Days by Fiscal Years 
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CEP Reports by Fiscal Year 
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Responses to Yes/No Survey Questions 

Items 

Percentage of 

respondents 

responding 
affirmatively 

What factors prompted you to request a report from CEP?  

(Please select all that apply.)   
 My own time constraints 28% (13/46) 

 CEP's ability to identify and synthesize evidence 89% (41/46) 
 CEP's objectivity 52% (24/46) 
 Recommendation from colleague 30% (14/46) 
Did you conduct any of your own literature searches before 

contacting CEP? 67% (31/46) 
Did you obtain and read any of the articles cited in CEP's report? 63% (29/46) 
Did you read the following sections of CEP's report?   
 Evidence Summary (at beginning of report) 100% (45/45) 
 Introduction/Background 93% (42/45) 
 Methods 84% (38/45) 
 Results 98% (43/43) 
 Conclusion 100% (43/43) 
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Responses to Likert Survey Questions 
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External Collaborations: CDC and AHRQ 

 Centers for Disease Control and Prevention (CDC) 

• Infection control guidelines 

 Agency for Healthcare Research and Quality (AHRQ) 

• One of 13 centers nationally awarded an “AHRQ Evidence-based 

Practice Center” contract 

• Perform evidence reviews to inform clinical practice guidelines and 

other forms of national healthcare policy 
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Dissemination and Implementation (FY07-14) 

Modes of Dissemination N 

Internal and External Penn Websites 249 (100%) 

Indexed in the Cochrane HTA Database 204 (82%) 

Reports Published in Peer-reviewed Journals 24 (10%) 

Reports Informing Clinical Decision Support 30 (12%) 
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Primary CDS Activities at Penn CEP 

1. Evaluating and prioritizing new CDS proposals  

 

2. Developing and deploying CDS interventions 

 

3. Cataloguing and evaluating implemented interventions 
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CEP CDS Interventions 

 Over 30 CEP reports have informed CDS interventions 

embedded in Penn’s electronic health records, including:  

• Venous thromboembolism prophylaxis 

• Foley catheter removal alert 

• Delirium management order set 

• Red blood cell transfusion order set 

• Albumin order set 

• Nurse-driven protocol for vaccine assessment and administration 

• Readmission risk flag 

• Severe sepsis orderset 

• Early warning system for sepsis 

• PICC line orderset 

• Cdiff orderset 

• Target Specific Oral Anticoagulants orderset 
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Example 1: CDS to Predict Readmission Risk 
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Risk Factors for 30 Day Readmission 
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Readmission Risk Flag 

Baillie CA, VanZandbergen C, Tait G, Hanish A, Leas B, French B, Hanson CW, Behta M, 

Umscheid CA. Journal of Hospital Medicine. 2013; 8: 689-695. 
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Example 2: Rapid Reviews on Albumin 
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Albumin CDS Intervention 



Figure: Interrupted time series of albumin ordering 12 
months pre and post albumin CDS implementation 
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Year - Month 

Albumin Units per 1,000 Patient Days 

•1   •2    •3  •All  

Hospital Slope: Pre (β,(CI),pvalue) Immediate Effect (β,(CI),pvalue) Slope: Post (β,(CI),pvalue) 
Change Between 
Slopes 

Pre-Post 
Means* 

1 -0.14,(-.88 – 0.60), 0.69 -0.21,(-7.46 – 7.05) , 0.95  0.96, (-0.08 – 2.01), 0.07 Not Significant +4.35 

2 0.92 (0.28 – 1.55), <0.01 -7.60, (-13.79 - -1.39), 0.02 -0.97, (-1.86 - -0.07), 0.04 Significant -2.96 

3 -0.55 (-1.47 -0.37), 0.23 -16.34, (-25.38 - -7.30), <0.01 1.53, (0.23 – 2.83), 0.02 Not Significant -13.12 

All 0.06, (-0.41 – 0.54), 0.14 -4.98, (-9.64 - -0.33), 0.04 0.55, (-0.12 – 1.22) , 0.10 Not Significant -0.61 

*Pre-Post Difference between Mean Units of Albumin Ordered per 1000 Patient Days 



Pre Post P-value 

Instances of Albumin Use (n) 237 133 

Total Appropriate Albumin Instances (n)  172 113 

Proportion of Appropriate Albumin Instances  72% 85% <0.01 

Total Albumin given  10998g 5400g 

Total Appropriate Albumin  8473g 4850g 

Proportion of Appropriate Grams  77% 90% <0.01 

Table: Appropriateness of albumin administration 3 
months pre and post CDS implementation at Hospital 3 
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Back to Our Case: Chlorhexidine 

 

Betadine:  

60 cents per patient 
Chlorhexidine:  

$13 per patient 
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Chlorhexidine Evidence Review 

Lee I, Agarwal RK, Lee BY, Fishman NO, Umscheid CA. Infection 

Control and Hospital Epidemiology. 2010; 31(12): 1219-29.  



HUP Surgical Site Infection Data – FY07 

Type of Cases Number Cost per case 

Infected 285 $13,537 

Uninfected 21,584 $5,356 

              

                       

Infection

0.009
$13550; P = 0.009

No infection

0.991
$5369; P = 0.991

Chlorhexidine
$5443

Infection

0.013
$13537

No infection

0.987
$5356

Betadine
$5462

Which antiseptic should UPHS use
Chlorhexidine : $5443

Decision Analysis - Assume 25% reduction 

Analysis suggested annual hospital savings of $415,511 with Chlorhexidine 

Lee I et al. Infection Control and Hospital Epidemiology. 2010; 31(12): 1219-29.  
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Conclusions 

 Evidence-based decision making impacts quality, safety and 

value of care delivered to patients. 

 Rapid reviews play an integral role in evidence-based practice 

at the organizational level 

 Penn Medicine’s Center for Evidence Based Practice (CEP) is 

one of only a few academically based centers in the US with 

internal and external funding to support such work. 

 Penn’s CEP is enthusiastic about collaborating in the domains 

of operations, research and education to improve the quality, 

safety and value of care thru a systems approach to evidence-

based practice. 
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Discussion 

http://www.uphs.upenn.edu/cep/ 

craig.umscheid@uphs.upenn.edu 


