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OBJECTIVES

 Understand how an EMR works behind the 

scenes

 Identify the challenges in the use of data to 

facilitate stewardship

 Overview of commercial products

 What is needed to implement home-grown tool



BEHIND THE SCENES OF AN EMR



FLAT VS. RELATIONAL

 Flat tables

 Large & inefficient

MRN Sex Encounter # Culture 

Accession #

Culture 

Result

Organism

1001 M 3001 001 POS S. aureus

1001 M 3001 002 NEG

1002 F 4001 001 POS E. coli

1002 F 5002 001 POS Enterococcus

spp.



FLAT VS. RELATIONAL

 Relational tables

 Multiple tables linked by “primary key” fields

 Similar to MS Access

 Allows for efficient data storage

 Thousands of tables associated with an EMR system

 Documentation/data dictionary



RELATIONAL TABLES

MRN Sex

1001 M

1002 F

MRN Encounter # Admit 

Date

Discharge 

Date

1001 3001 1/1/10 1/7/10

1002 4001 2/3/10 2/5/10

1002 5002 3/11/10 3/28/10

Encounter # Culture 

Accession #

Culture 

Result

Organism

3001 001 POS S. aureus

3001 002 NEG

4001 001 POS E. coli

5002 001 POS Enterococcus spp.



DATA FORMATS

 Discrete fields

 Table-type format

 Fields always ordered the same

 Each field/variable has a specific format and length

 Missing data clearly identifiable

 Limited options vs. open/free text



HL7

 Health Level Seven (HL7)

 Non-profit organization that is involved in the 

development of healthcare informatics 

interoperability standards

 Name also commonly used to refer to the standard

 HL7 standard

 Widely used format for healthcare data

 Federally required format/architecture for certain 

EMR modules

 CDC NHSN uses this structure

 Data transfer protocol tags the different data fields

 Data not transferred as a discrete table

 Allows data to be more easily shared between systems



LIS
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IMPLEMENTING A HOME-GROWN

PRODUCT

 At least 10 FTE of data programmers/analysts 

initially

 Clinical content experts needed

 Support from administration needed

 Time

 Validation/evaluation



COMMERCIAL PRODUCTS

 Vendors are EMR system agnostic

 Systems are so customized by location that 

experience with one system doesn’t transfer to 

another, etc.

 Pricing plans vary in structure

 Need to make them pitch to you to compare

 They will have data from other institutions to 

help you justify costs to the administration

 Antimicrobial stewardship tools often integrated 

with infection control tools



COMMERCIAL PRODUCTS

 All products can identify the major stewardship 

concerns

 IV to PO switches

 Double coverage

 Dosage adjustments 

 Optimization of therapy

 Resistance/susceptibility

 Drug-bug mismatches

 Customizable alerts

 Alerts generally higher sensitivity and imperfect 

specificity



MEDMINEDTM, CAREFUSION

 MedMinedTM modules
 Patient Event Advisor

 Pharmacy-based system

 Antibiotic monitoring alerts

 Virtual Surveillance Infection
 Supports infection control activities

 Clinical experts support team available

 Generates antibiograms

 Evidence-based alerts pre-programmed

 Customizable alerts by user

 Email alerts to users

 Pyxis is a CareFusion product—can work directly 
dispensing information
 Alerts at the dispensing unit

 Also supports non-ID areas









SAFETY SURVEILLORTM, PREMIER, INC.

 Integrated stewardship and infection control 

module

 Available as an individual module

 Customizable work lists by user

 Can be used to generate antibiograms

 Specific to user-designated time frames and units

 Includes some ability for evaluation

 Includes access to training modules, internal 

marketing, cost justification letters, etc.

 For additional fee for access to training modules 

though DICON



SAFETY SURVEILLORTM





SENTRI7TM, PHARMACY ONESOURCE

 Sentri7TM

 Started as a tool for documenting pharmacy 

interventions

 Now expanded: supports stewardship, infection 

control, and others

 Relies on user-specified queries/reports

 Institution can specify recommended actions

 Creates institution-specific, rolling annual 

antibiograms

 Web-based, data stored on off-site server



SENTRI7





THERADOC, HOSPIRA

 Part of Clinical Intelligence PlatformTM

 Antibiotic AssistantTM

 Integrated ability to track trends, document interventions

 Resource for evidence based recommendations

 Out of box evidence-based alerts included

 Customizable by individual user

 Infection Control AssistantTM

 Pager/Email alerts

 Generates antibiograms

 Unit, source, time frame specific

 Users with permission can drill-down for more data

 Data stored in on-site server

 Other, non infectious disease specific modules 
available



THERADOC





VECNA, QC PATHFINDER

 Pharmacy and Infection Control component
 Typically bundled

 Pricing based on number of data feeds, facilities, etc.
 Unlimited number of users allowed

 Can store data on remote or on-site server

 Includes pre-programmed alerts and customizable

 Reports can be created by tech support or user
 Convertible to alert

 E-mail alerts (can be sent to pagers)

 Support includes technical, functional, and clinical

 Customizable, real-time antibiograms

 Rolling out into VA healthcare system starting Fall 2011

 Future development
 Advanced reporting capabilities using additional “logical” 

algorithms

 Mobile interface—some users now using an iPad version







POINTS IN WHICH PRODUCTS VARY

 Pricing

 Underlying knowledge base used in alerts

 Specificity of alerts

 Amount of historical/patient-level data directly 
accessible

 Availability of other ID/non-ID products

 Training & Support

 IT

 Clinical

 Pre-programmed queries

 Pager/Email alerts

 Reports for evaluation and tracking

 Documentation for internal “marketing”



EVALUATION IS KEY

 Evaluation is important

 Justifies expense

 Ensures positive impact on patient care

 May identify areas for improvement

 Need to understand the data structure/availability to 

perform meaningful evaluations

 Limitations in your data

 How changes in microbiology systems, pharmacy systems, 

etc., may change the data

 Source of data for clinical support tool

 Is it really real time?

 May want to evaluate things other than 

pharmacy/microbiology data

 FTE, $, clinical outcomes, etc.



EVALUATION IS KEY

 Plan ahead

 Randomization?

 Quasi-experimental? (before and after)

 What analysis you want to perform will guide 

data collection

 Just quality assessment?  Or is it research?

 Generalizability is key


