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CPOE Adoption Growing Despite CPOE Adoption Growing Despite 
BarriersBarriers

True North 2003True North 2003

•15% US Hospitals
•10% Ambulatory Clinics
•Increasing at 50% year on
year as many are in process
of implementing CPOE
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Can CPOE Cause Errors?Can CPOE Cause Errors?
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Unexpected Increased Mortality After 
Implementation of a Commercially Sold 

Computerized Physician Order Entry System
Scott Watson, Trung C. Nguyen, Hülya Bayir and 

Richard A. Orr
Yong Y. Han, Joseph A. Carcillo, Shekhar T. 

Venkataraman, Robert S.B. Clark,Richard A Orr.

Pediatrics 2005;116;1506-1512
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IOM Medication Safety Report 2006IOM Medication Safety Report 2006

1. Industry and government should collaborate to establish 
standards, affecting drug-related health information 
technologies, specifically:
AHRQ should take the lead in organizing safety alert mechanics by 
severity, frequency, and clinical importance to improve clinical value 
and acceptance.
AHRQ should take the lead in developing intelligent prompting 
mechanisms specific to a patient’s unique characteristics and needs; 
provider prescribing ordering, and error patterns; and evidence-
based best practice guidelines.
AHRQ should support additional research to determine 
specifications for alert mechanisms and intelligent prompting, and 
optimum designs for user interfaces 



© FCG 2006   |    Slide 5 Meeting Final November 2006

CCHIT (“on the shelf”)
– Certification of vendor EHR products

Ambulatory, Inpatient, Network
Pay-for-Performance Initiatives (“outcomes of IT and QI”)

IHA, BTE, Others
Ambulatory clinic site-specific reporting of select EHR functionality

National Quality Forum (“after implementation”)
– Hospital safe practices survey 

Voluntary hospital site-specific certification
Includes several aspects of EHR including CPOE
Now directly linked to Leapfrog CPOE Standard

Leapfrog Group (“how implemented software is 
contributing”)
– Voluntary reporting with site-specific scoring

Hospital evaluation
Physician practice evaluation

Leapfrog CPOE/ EHR Testing Standard Leapfrog CPOE/ EHR Testing Standard 
Compliments Other InitiativesCompliments Other Initiatives
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The Leapfrog Group: BackgroundThe Leapfrog Group: Background

IOM I: To Err is Human – recommended that purchasers 
provide market incentives for improved patient safety
The Leapfrog Group: Launched in November, 2000 by the 
Business Roundtable
Over 100 of the largest public and private corporations in 
America
Purchase benefits for 31 million Americans (1 in 9!)  
Goal: safer care for employees through “Giant Leaps” in patient 
safety
Approaches: 
– Reward hospitals for improving patient safety
– Educate employees, retirees, families about hospital efforts

Sources: The Leapfrog Group, www.leapfroggroup.org; U.S. Census 2001
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Leapfrog is an initiative driven by organizations that purchase healthcare to 
improve  safety, quality, and affordability.

The Leapfrog GroupThe Leapfrog Group

Its initiatives have been influencing the entire healthcare 
market
Focus has been on hospital-based care to date

– Intensivist coverage in ICUs
– Computerized physician order entry (CPOE) to reduce serious 

medication ordering errors
– Evidence-based hospital referrals
– NQF Safe Practices

Next focus area is Ambulatory IT standards:

Clinical decision support testing for physician medication
ordering and e-prescribing in implemented systems 

– Call for 
An electronic health record 
(EHR) 
Prescription checking to avoid 
preventable medication-
related adverse events
Basic disease and wellness 
management prompting

– Are being coordinated with
Commission for Certification of 
Healthcare Information Technology
Measures for large-scale P4P 
initiatives
NCQA Physician Practice 
Connection v.2
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LeapfrogLeapfrog’’s Inpatient CPOE s Inpatient CPOE 
StandardStandard

Hospitals that fulfill this standard will:

– Require physicians of patients in hospitals to enter medication 
orders via a computer system that is linked to prescribing error 
prevention software

– Demonstrate that their CPOE system can intercept at least 50% of 
common serious prescribing errors, utilizing test cases and a testing 
protocol specified by The Leapfrog Group 

– Require documented acknowledgment by the prescribing physician 
of the interception prior to any override 
post the test case interception rate on a Leapfrog-designated web 
site 
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Leapfrog Ambulatory Standard Leapfrog Ambulatory Standard 
(2007)(2007)

Physician practices that fulfill this standard will use an EHR with:

– Information on age/gender diagnoses, medications, allergies, 
weight, and laboratory test results

– Clinical decision support based on drug reference information that 
can intercept at least 50 percent of common prescribing errors

– Reminders to aid clinicians in basic health maintenance guidelines 
of the U.S. Preventive Services Task Force and other widely- 
adopted sources
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Leapfrog Software StandardLeapfrog Software Standard

Purchasers 
The Public

How far along is this organization in 
using CPOE or ambulatory EHR to help 
improve medication safety and quality?

Hospital and Medical 
Practice Leadership

Now that we have implemented CPOE or 
ambulatory EHR, how well are we doing 
in using it to help avoid harm and 
improve quality?

The Leapfrog Group needed a way to evaluate how software is actually being 
used from two perspectives.
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Leapfrog Evaluation MethodologyLeapfrog Evaluation Methodology

Leapfrog engaged First Consulting Group and a panel of experts 
(David Bates, Marc Overhage, ISMP) to develop the tool
Phase 1 − funding from CHCF and RWJF
Phase 2 − funding from AHRQ
Completed

Evaluation Method
Evaluation Content (test patients, test orders)
Pre-testing in implementation sites with every major vendor solution
Reliability and validity testing
Web application

Development of the Evaluation Methodology
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Principles Behind the Evaluation Principles Behind the Evaluation 
MethodologyMethodology

Principle #1: Target the Harm
– Common sources of ADE’s (not errors)
– Sources of severe harm (existing literature and expert consensus)

Principle #2: Encourage Quality Improvement
– Categorize test set by type of error
– Provide feedback to the provider organization for each category
– Provide advice about nuisance alerting

Principle #3: Accentuate the positive
– Encourage care quality, as well as ADE reduction

Address errors of commission and omission
Include corollary orders and duplicate interventions
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The Test Order CategoriesThe Test Order Categories

Category Example
Therapeutic duplication Codeine AND Tylenol #3

Single and cumulative dose limits 10-fold excess dose of Methotrexate

Allergies, cross-allergies Penicillin for patient with documented PCN 
allergy

Contraindicated route of administration Tylenol to be administered intravenously

Drug-drug, drug-food interactions Digoxin AND quinidine

Contraindication based on patient dx Nonspecific beta blocker for an asthmatic

Contraind/dose limit based on pt age, wt Adult dose of antibiotic in a newborn

Contraind/dose limit based on laboratory 
study

Normal dose regimen of gentamicin in 
patient with elevated creatinine 

Contraind/dose limit based on radiology 
study

Iodine interacting med. in pt to receive CT 
with contrast

Over Alerting/ Nuisance Reminders Use of orders with little potential for harm

Test Gaming Use of Deception analysis and test time 
clock
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The Evaluation ToolThe Evaluation Tool

Self-administered testing managed by a Web application
Separate tests for pediatric and adult, inpatient and outpatient
Test order set 

– To be entered into the site’s CPOE system or EHR, against Leapfrog-supplied “test 
patients”

– System responses recorded and reported back to Leapfrog (Overall score) and to 
the organization taking the test (detailed feedback)

Test Orders representing nine categories of potentially dangerous errors 
developed by FCG and ISMP
Three additional order categories developed based on literature and advisor 
experience

– Corollary
– Cost of care
– Nuisance (important feedback)

For ambulatory test:  additional capability to test  basic health maintenance 
prompting
Output

– Individual Site feedback report
– Overall score for Leapfrog Web site (    )
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Web-based Evaluation Tool  

© FCG 2006   |    Slide 15



© FCG 2006   |    Slide 16 Meeting Final November 2006

WebWeb--based Evaluation Methodology based Evaluation Methodology 
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Select Evaluation Type  Select Evaluation Type  
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Obtain Patient Descriptions Obtain Patient Descriptions 
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Download Orders and Worksheet Download Orders and Worksheet 
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Download Health Maintenance Download Health Maintenance 
Worksheet Worksheet 
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Submit Responses Submit Responses 
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Submit HM Responses Submit HM Responses 
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View Results View Results 
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How the Leapfrog Evaluation 
Can Be Used---Case Example
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Therapeutic Duplication B-
Drug-Allergy C+ 
Drug-Drug Interactions C   (no drug-food)
Normal Order Alerts A-

Grading on CDS in place in CPOE

Case Example: Case Example: 
One Inpatient Test SiteOne Inpatient Test Site
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Corollary Orders F 

Duplicate Test F

Dose Limits F
Drug-disease F
Drug-Lab F
Wrong route D-

Grading on test  categories not adequatley addressed.

Case Example: Case Example: 
One Inpatient Test SiteOne Inpatient Test Site



© FCG 2006   |    Slide 30 Meeting Final November 2006

What I knew we would do 
poorly on:
– Drug-lab, drug-disease, dose 

limits

What I had not begun to think 
about yet:
– Wrong route, corollary orders, 

duplicate test

What I was surprised at:
– Drug-drug and drug-allergy

Where I thought the test 
missed a problem
– Duplicate therapies

Initial thoughts of the organization in response to the test

Case Example: Case Example: 
One Inpatient Test SiteOne Inpatient Test Site



© FCG 2006   |    Slide 31 Meeting Final November 2006

FirstFirst:  Cut down on alert messages that appear to be less 
effective.
– Reduce duplicate messages by excluding some messages that 

pertain to PRN drugs.
– Reduce the overall number of drug interaction messages by 

building them from the “ground up” as opposed to “top down.”
NextNext:  Implement the most highly useful drug dosing messages.
– Create a partnership with a content company to help build a highly 

customized and useful knowledge base.
Follow with more work on surrogate outcomes and actual 
outcome measurements.
Continue to roll through the drug-disease and corollary areas 
based on the findings as we move along.

Organization’s Plan to improve grades and build an effective CDS strategy

Case Example: Case Example: 
One Inpatient Test SiteOne Inpatient Test Site
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Pharmacy review of pre-configured allergy and drug-drug alerts.
Review of important food allergies (not so easy as you might 
think…)
Pharmacy/physician review of important corollary orders.
Incorporate new functions into our next big re-build of the CPOE 
system
Create a CDS Dashboard

What they did with the results.

Case Example: Case Example: 
One Inpatient Test SiteOne Inpatient Test Site
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Benefits of the test:
– Makes very transparent the quality of reactive alerts for 

errors of commission
– Provides a very nice impetus to get started on fixing up your 

CDS
– When linked to public reporting that impetus will be that 

much stronger
– Provides a clear set of categories to help plan your CDS 

improvement strategy

Case Example: Case Example: 
One Inpatient Test SiteOne Inpatient Test Site

Organizations conclusions
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What We Learned About the State 
of the Practice with CDS  

© FCG 2006   |    Slide 34



© FCG 2006   |    Slide 35 Meeting Final November 2006

State of Medication Checking CDSState of Medication Checking CDS

Generally available
Generally used

Drug-drug interaction checking
Drug-allergy checking

Generally available
Often not used

Therapeutic overlap checking
Dose range checking
Corollary orders (e.g., blood levels)

Not available

Contraindication based on age, 
pregnancy, Dx, route of administration
Patient-specific dosing (age/wt, renal 
dosing)
Combination drugs

Current capabilities do not cover the order categories our project advisors feel 
are important.



Questions?Questions?

Comments


	Assessing Medical Technology-Are We Being Told the Truth.�The Case of CPOE�
	CPOE Adoption Growing Despite Barriers
	Can CPOE Cause Errors?
	Slide Number 4
	IOM Medication Safety Report 2006
	Leapfrog CPOE/ EHR Testing Standard Compliments Other Initiatives
	The Leapfrog Group: Background
	The Leapfrog Group
	Leapfrog’s Inpatient CPOE Standard
	Leapfrog Ambulatory Standard (2007)
	Leapfrog Software Standard
	Leapfrog Evaluation Methodology
	Principles Behind the Evaluation Methodology
	The Test Order Categories
	The Evaluation Tool
	Slide Number 16
	Web-based Evaluation Methodology 
	Slide Number 18
	Select Evaluation Type  
	Slide Number 20
	Slide Number 21
	Obtain Patient Descriptions 
	Download Orders and Worksheet 
	Download Health Maintenance Worksheet 
	Submit Responses 
	Submit HM Responses 
	View Results 
	Slide Number 28
	Case Example: �One Inpatient Test Site
	Case Example: �One Inpatient Test Site
	Case Example: �One Inpatient Test Site
	Case Example: �One Inpatient Test Site
	Case Example: �One Inpatient Test Site
	Case Example: �One Inpatient Test Site
	Slide Number 35
	State of Medication Checking CDS
	Questions?

