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Case: Chlorhexidine to Reduce Surgical Site Infections
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Chlorhexidine: Betadine:
$13 per patient 60 cents per patient
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Center for Evidence-based Practice: Mission and Approach

“To support the quality, safety and value
of patient care at Penn through
evidence-based practice’’

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

I‘@ Penn Medicine Umscheid et al. JGIM. 2010; 25(12): 1352-55.
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CEP Staffing

* Director and co-director * Three research analysts
* Physicians in hospital practice * Full-time
* Expertise in epidemiology * Diverse backgrounds

» Doctoral training
+ Physician and nurse liaisons

* Represent hospitals +* Consulting partners
and outpatient practices . Biostatistician

* |dentify topics  Health economist
« Disseminate results

* Approximately 5.5 FTE
+ Clinical liaison librarians

. Center for
*= Evidence-based I‘rn[ti('r®
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Select Evidence Report Topics

Processes of care Drugs
* Routine replacement of peripheral IVs * Celecoxib versus other NSAIDs for

versus replacement only “as needed” post-operative pain control
* Colchicine to prevent atrial fibrillation

* Post-discharge telephone calls to reduce and pericarditis after heart surgery

readmissions
Diagnostic Tests
 Screening tests for risk of hospital
- readmission
Devices
* Indications for robot assisted surgery e Screening tests for risk of aspiration

* Automated hand hygiene monitoring

systems

I @ Penn Medicine



Technology Categories and Frequencies (2006-2014)

Categor

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 S 26 (10%)
14 (6%)

13 (5%)
249

- Center for
*= Evidence-based Practice&
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Requestor Categories and Frequencies (2006-2014)

72 (29%)
CMO 47 (19%)
35 (14%)
22 (99%)
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

- Center for
*= Evidence-based Practice&
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Report Completion Times in Mean Days by Fiscal Years

Report Completion Times
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CEP Reports by Fiscal Year
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Responses to Yes/No Survey Questions

Percentage of
respondents

responding
affirmativel

What factors prompted you to request a report from CEP?

(Please select all that apply.)

28% (13/46)

CEP S ablllty to identify and synthesize evidence 89% (41/46)
52% (24/46)
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)

100% (45/45)
93% (42/45)
84% (38/45)
98% (43/43)
100% (43/43)

I‘@ Penn Medicine 11



Responses to Likert Survey Questions

W Strongly Disagree

Requestor-CEP Interaction | found it easy to request a report from CEP.

CEP shared its draft report with me within the expected timeframe.
CEP's report was easy for me to understand.

Report Characteristics
CEP's report was concise.

Report Impact

CEP's report answered the questions that | had posed to CEP.
CEP's report informed my final decision.
The final decision made was consistent with CEP's findings.

Requestor Satisfaction
Overall, | was satisfied with CEP's report.
If  had to do it all over again, | would still request the report from CEP.

1 would recommend CEP to my health system colleagues.

| am likely to request reports from CEP in the future.

-40%

i Disagree Neither Agree Nor Disagree | Agree M Strongly Agree
i
0% 39%
3% I 43%
2% 3(1%
3% Lﬁ%
% | s
16% | 45%
24% | 2%
l 49%
- |
L]
| I
2% 2% 30% } |
-20% 0% 20% 40% 60% 80%
% of Respondents

100%
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External Collaborations: CDC and AHRQ

+ Centers for Disease Control and Prevention (CDC)
 Infection control guidelines

HICPAC GUIDELINE

Guideline for Prevention of Catheter-Associated
Urinary Tract Infections 2009

Carolyn V. Gould, MD, MSCR; Craig A. Umscheid, MD, MSCE; Rajender K. Agarwal, MD, MPH;
Gretchen Kuntz, MSW, MSLIS; David A. Pegues, MD; and the Healthcare Infection Control
Practices Advisory Committee (HICPAC)

* 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

I‘@ Penn Medicine
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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%)

I‘@ Penn Medicine



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

I‘@ Penn Medicine
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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

I‘@ Penn Medicine

16



Example 1: CDS to Predict Readmission Risk

Penn Medicine
Blueprint for Quality and Patient Safety

Penn Medicine will eliminate preventable deaths and preventable
30-day readmissions by July 1, 2014

Imperatives Priority Actions

Accountability For ¢“Always” events - strive to provide perfect care

Perfect Care esImplement clear lines of accountability that span inpatient
and ambulatory environments

Patient And ¢ Provide consistent and thorough communication with

Family Centered Care families & patient regarding plan of care

e¢Increase patient and family involvement in UPHS forums
that address issues relevant to quality, safety and service
excellence

¢ Enhance patient-provider partnership through better
exchange of information

Transitions In ¢Ensure all UBCLs implement redesign care processes
Care/Coordination Of related to:

Care — Risk stratification
— Interdisciplinary rounding
— Discharge hand-off to outpatient care

Reducing +Eliminate variations in care processes where evidence
Unnecessary exists

Variations In Care +Balance conformity in practice with needs for
personalized care

+Set goals that are positive and proactive

UL @S LELTIG IS o Strengthen organizational capacity and capability for
Leadership, And continuous improvement

Advocacy e¢Increase involvement of house staff in quality, safety and
service excellence efforts

Penn Medicine



Risk Factors for 30 Day Readmission

RISk FACTORS FOR HOSPITAL READMISSION

An Evidence Review from the Penn Medicine Center for Evidence-based Practice
February 2011

Authors: Brian Leas, MS, MA; Craig A. Umscheid, MD, MSCE

Keywords: hospital readmission; risk factors; predictive models

EVIDENCE SUMMARY

1. Systematic reviews and primary studies of 30-day readmission rates have identified several elements of healthcare
resource utilization and patient characteristics that are predictive of risk for rehospitalization.

2. Utilization factors associated with readmission include length of stay, number of prior admissions, and pravious
emergency department visits. Studies have not consistently identified threshold values for these indicators.

3. Patient characteristics associated with readmission include comorbidity, living alone, discharged to home, and
payor. Evidence is mixed regarding other factors, including age and gender

4. Several algonthms for predicting readmission risk have been successfully designed and tested. One of these
prediction rules relied solely on an electronic medical record to populate its model

5 No studies were identified that successfully used electronic medical records to both identify patients at higher risk
for readmission and support an intervention to manage high risk patients.

g Pcnn MCd]C] he © Copyright 2011 by the Trustees of the University of Pennsylvania. All nghts reserved
4 No part of this publication may be reproduced without permission n writing from the Trustees of the University of Pennsylvama.

Penn Medicine

18



Readmission Risk Flag

| B OO0

|‘MyApp|icaI:ions P Acutecare B Patient List

File Registration View GoTo Actions Preferences Tools
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CONTACT OTHER
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Baillie CA, VanZandbergen C, Tait G, Hanish A, Leas B, French B, Hanson CW,

Umscheid CA. Journal of Hospital Medicine. 2013: 8: 689-695.

Behta M,
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Example 2: Rapid Reviews on Albumin

ALBUMIN USE IN THE HEALTHCARE SETTING

An Evidence Advisory from Penn Medicine’s Center for Evidence-based Practice
December 2010

ALBUMIN USE IN HEPATORENAL SYNDROME AND LARGE VOLUME PARACENTESIS
. Prashant Mudireddy, MD and Ingi Lee, MD, MSCE N B R .
- Kendal Williams, MD, MPH A Systematic Review from the University of Pennsylvania Health System Center for Evidence-based Practice
August 2009
Ingi Lee, MD MSCE, Rajender Agarwal, MD MPH, and Kendal Williams, MD MPH

Project directors:
Intemnal review: .

Keywords: albumin

Summary

Indications for albumin use included in = 3 guidelines:
» Large volume paracentesis (> 5L ascites fluid removed) EV' DENCE SU MMARY
« For the treatment of Type | hepatorenal syndrome along with a vasoactive drug

« Spontaneous bacterial peritonitis if creatinine = 1mg/dl, BUN = 30mg/dl or total bilirubin = . ) o .
4mgfdl * Inevaluating the efficacy of albumin in the management of HRS, there are no head to head comparisons
« Large therapeutic plasmapheresis (= 20mLikg in single session or 20mg/kghwk in successive of albumin vs. no albumin; and 1 OBS study comparing albumin + terlipressin vs. terlipressin. Based on
sessions) evidence of very low quality, albumin when used in conjunction with terlipressin may have added
benefits in increasing complete response rates but does not impact survival; however further studies are
likely to change this estimate.

« There is no current evidence on the role of albumin in the diagnosis of HRS.

Indicatiens for albumin use included in = 2 guidelines:

« Post-operative period to control ascites and peripheral edema after liver transplantation, 7 al * 16 RCT, including 3 RCT comparing albumin vs. no albumin, evaluated the efficacy of albumin in the

the following criteria are met: albumin < 2.5 mg/dL, pulmeonary capillary pressure < 12mm of Hg, management of complications frqm large volume payacenlesws Based on evidence of low quality,

Het = 30% a\buhm use did not significantly improve renal function, but further research may change this estimate
+ Nephrofic syndrome if albumin = 2 g/dL with hypovolemia and/or pulmenary and peripheral * There is no current evidence that albumin use decreases mortality, readmissions, overall complications,
edema exists HE, infections, or bleeding in cirrhotic patients with ascites undergoing paracentesis.

« Burns after initial 24 hours if = 30-50% body surface area involved

» Malnutrition in patients who cannot tolerate enteral nutrition and meet the following criteria:
diarrhea = 2 L/day, albumin < 2 g/dL, centinuing diarrhea despite short chain peptides and
mineral formulas, no other cause fo explain diarrhea

Keywords: albumin, hepatorenal syndrome, paracentesis

UNIVE Y OF
% H L‘q““ Lt\\m © Copyright 2009 by the Trustees of the University of Pennsylvania. All rights reserved. No part of this publication may be reproduced without

Lo s PN | sereain o DETMMiSSion in writing from the Trustees of the University of Peansylvania

B Penn Medicine §oimimm s e i ™

 University of Pensyivania

Penn Medicine

20



Albumin CDS Intervention

Albumin Infusion -

I 10738078 / 59627010 S6y (24-Jun-1956)  Female 7]
S11-1103-A

Allergies: albuterol, Albuteral Sulfate, DOBUTamine, Reglan, v...
Albumin Order Set- [0 orders of 2 are selected]

Relevant Results

‘EUN:2—1; ’H

Per national guidelines, the following indications are consistent with appropriate and evidence-based use. Inappropriate and injudicious albumin use is costly and Cu_:mbined Measurem_ents _ _
potentially harmful. i your intended indication is not listed, and you feel albumin is still indicated, your clinical reasoning must be documented below. Height (inches Height (cm Weight {b) Weight fleg) B5A
0 [175 |[79:4 |1.87
O |Diagnosis of Hepatorenal Syndrome | Diagnosis includes the withdrawal of all diuretics follewed by volume expansion with albumin dosed at 1 g/kg (max 100 grame/day) |
for 3 days.
[:] |Management of Hepatorenal Syndrome | Albumin dosing should be 25-50 grams / day. Consider the use of vasopressin or other vasoconstrictors such as octreotide as well.
D |The|apeutic Paracerntesis | Dosed as 8-10 g of albumin per liter withdrawn. Albumin is not necessary f paracentesis is less than 5 L unless Serum Creatinine is
greater than 1.5 mg/dl.
O |Management of Spontaneous Bacterial Pertonitis | Albumin 1.5 g/kg on day 1 of treatment followed by albumin 1 g/g on day 3 if creatinine > 1 mg/dl, BUN > 30 ma/dl, ortotal
bilirubin > 4 mg./dl.
[:] |F‘ost Liver Transplant to Control Ascites and Edema. (HUP OMLY) | Albumin 5% {250 ml) = 12.5gm; Albumin 5% (500 ml) = 25 gm Albumin 25% (50 ml) =125
am; Albumin 25% (100 ml) = 25 gm
D |F‘Iasmapheresis | |Nbumin 5% is the only approved concentration for Plasmapheresis |
] |Other | | | COMPREHENSIVE REVIEW FOR ALEUMIN INDICATIONS. PLEASE CLICK BUTTON ON THE RIGHT TO ‘ e EI

ACCESS WEBSITE —>

Albumin Infusion

| Order | Dose | Units | Route | Frequency | Pririty | Start Date | Stop Date | Infuse Over
| albumin 25% VPE - Grami(s) |intraWENOUS piggyback [Once Routine T 1 hour{s)
| albumin 5% VPE - Grami(s) |intraVENOUS piggyback [Once Routine T 1 hour(s)

Penn Medicine 21



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

Albumin Units per 1,000 Patient Days

Change Between Pre-Post

Hospital Slope: Pre (B,(Cl),pvalue) Immediate Effect (B,(Cl),pvalue) Slope: Post (B,(Cl),pvalue)

; Slopes Means*
(T
© 70 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
e
qc) 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
=
g 60 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
8 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
3 50 *Pre-Post Difference between Mean Units of Albumin Ordered per 1000 Patient Days
—
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Table: Appropriateness of albumin administration 3
months pre and post CDS implementation at Hospital 3

Instances of Albumin Use (n)

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



Back to Our Case: Chlorhexidine

Chlorhexidine:
$13 per patient

Betadine:
60 cents per patient

I‘ Penn Medicine
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Chlorhexidine Evidence Review

Test for overall effect: 2 = 3.90 (P < 0.0001)

Chlorhexidine lodine /lodophor Risk Ratio Risk Ratio
Study or Subgroup Events Total Events Total Weight M-H, Fixed, 95% CI M-H, Fixed, 95% CI
Berry 1982 44 453 61 413  36.5% 0.66 [0.46, 0.95] -
Brown 1984 23 378 29 359 17.0% 0.75[0.44, 1.28] ==
Darouiche 2010 39 409 il 440 39.1% 0.59[0.41, 0.85] -
Ostrander 2005 1 40 0 45 0.3% 3.371[0.14, 80.36]
Paocharoen 2009 5 250 i 250 4.6% 0.63 [0.21, 1.88] — =1
Saltzman 2009 0 50 0 100 Mot estimable
Veiga 2008 0 125 4 125 2.6% 0.11 [0.01, 2.04) *
I Total (95% CI) 1705 1732 100.0% 0.64 [0.51, 0.80] * I
Total events 112 173
Heterogeneity: Chi’ = 3.01,df =5 (P = 0.70); I = 0% #ﬂ m D=1 1 l:D IDDE

Favours experimental Favours control

Lee I, Agarwal RK, Lee BY, Fishman NO, Umscheid CA. Infection
Control and Hospital Epidemiology. 2010; 31(12): 1219-29.

Penn Medicine
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HUP Surgical Site Infection Data - FY07

Type of Cases Number Cost per case
Infected 285 $13,537
Uninfected 21,584 $5,356

Decision Analysis - Assume 25% reduction

Infection " 1
Ch,()rhexidineo< o <||$13550; P=0.009 |
/ $5443 fection
Which antiseptic should UPHS use 0.991 $5369, P = 0.991
{_1{| Chlorhexidine : $5443 | .
nfection
XBetadlne O 013 <J[$13537
$5462 fection
<]| $5356

0.987

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

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



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.

I‘@ Penn Medicine 27



Discussion

craig.umscheid@uphs.upenn.edu

Departments & Services For Patients  Research & Trials

% Penn Medicine

a»

Education  Find a Doctor

Center for Evidence-based Practice

Center for Evidence-Based Practice

tiome Mission
News & Announcements

Sut U
About Us The mission of CEP is to support healthcare quality and

[ ]
[ ]
[ ]
B Evidence Reports safety at the University of Pennsylvania Health System

H UBCL (UPHS) through the practice of evidence-based medicine.
B Clinical Decision Support Tothat end, the Center summarizes scientific evidence for
UPHS decision making about high impact drugs, devices
[ ] - o

and processes of care, and is charged with building

B Research evidence-based collaborative enterprises with outside

B Resources organizations

[ ]

Education

Contact Us

I
News
CEP Staff Position Available

01111/2011|

Healthcare Technology Assessment Analyst - Center for Evidence-
Based Practice

University of Pennsylvania Health System

The mission of the University of Pennsylvania Health System (UPHS)
Center for Evidence-Based Practice (CEF) is to support the quality, safety
and value of patient care at UPHS through evidence-based practice. The
CEF Analyst position is atthe core of these translational activities, and is
accountable for preparing evidence reviews to inform high impact clinical
policy at UPHS. Secondary accountabilities include the dissemination and
implementation of findings from the review process. Applicants should
have experience in performing systematic reviews and meta-analyses,

er skills including experdise with Microsoft Office. statistical soffware

Related Links:

University of
Pennsylvania Health
System

University of
Pennsylvania's School
of Medicine

Clinical Effectiveness &
Quality Improvement

{intranet Access Only)

Center for Evidence-
based Practice
(Intranet Access O,

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

I‘@ Penn Medicine
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