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Background Background –– The HospitalThe Hospital

Large tertiary care referral Large tertiary care referral 
/ teaching hospital/ teaching hospital
881 licensed beds881 licensed beds
590 ADC590 ADC
670 physicians670 physicians
>2,000 nurses>2,000 nurses



Background Background -- PharmacyPharmacy

137 total 137 total ftefte’’ss
65 pharmacists65 pharmacists
89 89 PyxisPyxis locations supporting a locations supporting a 
totally totally cartlesscartless distribution distribution 
systemsystem
Central pharmacy is automated Central pharmacy is automated 
using using OmnicellOmnicell
PharmacyCentralPharmacyCentral Carousel Carousel 
SystemSystem
Unit based clinical approachUnit based clinical approach
16 dedicated clinical specialists16 dedicated clinical specialists



Why a Rules Engine?Why a Rules Engine?

We average over 14,500 active orders dailyWe average over 14,500 active orders daily
Daily an average of 6,300 new orders are Daily an average of 6,300 new orders are 
generatedgenerated
Over 700 physicians are involved and more than Over 700 physicians are involved and more than 
2,000 nurses2,000 nurses
Our formulary encompasses over 3,500 different Our formulary encompasses over 3,500 different 
productsproducts
How else to keep patient medication issues from How else to keep patient medication issues from 
slipping between the cracks?slipping between the cracks?



What is a What is a ““rulesrules”” engineengine

Simply put, a Simply put, a ““rulesrules”” engine is a product or engine is a product or 
process that uses (evaluates) available data process that uses (evaluates) available data 
against an algorithm ( a set of criteria) to identify against an algorithm ( a set of criteria) to identify 
those sets of data that either meet the specified those sets of data that either meet the specified 
criteria or does not meet the specified criteriacriteria or does not meet the specified criteria



Why a Rules EngineWhy a Rules Engine

A rules engine does not get tiredA rules engine does not get tired
It never gets boredIt never gets bored
It never misses anythingIt never misses anything
It documents EVERYTHING it doesIt documents EVERYTHING it does
It offers no opinionsIt offers no opinions
It is consistentIt is consistent
It does not forget, and always follows upIt does not forget, and always follows up
It frees up pharmacist time to focus on the true task of It frees up pharmacist time to focus on the true task of 
a professional, evaluation and decision makinga professional, evaluation and decision making



How does it work?How does it work?

Patient on
renally adjustable

drug

Patient’s SCr
is abnormal

Yes Yes

Calculate estimated 
creatinine clearance

Intervention
Report

Patient height, 
weight, sex &

age

Patients on medications 
for which a dose 

adjustment may be 
necessary due to renal 

insufficiency



PhREDPhRED

PhREDPhRED (Pharmacy Rules Engine Database) was (Pharmacy Rules Engine Database) was 
developed using Microsoft Access 2003developed using Microsoft Access 2003
The current version of The current version of PhREDPhRED is 3.0is 3.0

Version 1.0 was developed at Methodist Medical Version 1.0 was developed at Methodist Medical 
Center in Dallas during the 1990Center in Dallas during the 1990’’s using data s using data 
extracted from our extracted from our CernerCerner PharmNetPharmNet systemsystem
Version 2.0 was developed at Saint Francis Hospital Version 2.0 was developed at Saint Francis Hospital 
in Tulsa using data extracted from the in Tulsa using data extracted from the PerSePerSe Clinical Clinical 
SystemSystem



PhREDPhRED Data SourcesData Sources
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What Does What Does PhREDPhRED Do?Do?

Renal AlertsRenal Alerts
IV to PO AlertsIV to PO Alerts
Trigger Drug AlertsTrigger Drug Alerts

DiphenhydramineDiphenhydramine
KeyexelateKeyexelate
NaloxoneNaloxone

Elevated Elevated PotassionPotassion AlertAlert
WarfarinWarfarin MonitorMonitor
Drug Interaction Drug Interaction ––
MetoclopramineMetoclopramine / / AntiparkinsonAntiparkinson
AgentsAgents
Drug Interaction Drug Interaction –– MeperaidineMeperaidine or or 
Imipenem/CilastatinImipenem/Cilastatin and and 
anticonvulsantsanticonvulsants
Patient Transfers Patient Transfers –– Med Med RecRec

Toxicity Alert (Acetaminophen > Toxicity Alert (Acetaminophen > 
4,000 mg)4,000 mg)
Cardiac Monitor Cardiac Monitor –– ASAASA
IntrathecalIntrathecal AlertAlert
HIT AlertHIT Alert
MethotrexateMethotrexate AlertAlert
ColchicineColchicine AlertAlert
LMWH LMWH vsvs Heparin AlertHeparin Alert
Drug Interaction Drug Interaction –– CationsCations
Geriatric AlertGeriatric Alert
ACEI / ARB in MIACEI / ARB in MI
ACEI / ARB in HFACEI / ARB in HF
Duration of TherapyDuration of Therapy
PyxisPyxis OverridesOverrides



PhREDPhRED ActivityActivity

These rules collectively fire an average of 22,000 These rules collectively fire an average of 22,000 
times a monthtimes a month
PhREDPhRED automatically talliesautomatically tallies

Who runs what reportsWho runs what reports
How many times a given rule triggersHow many times a given rule triggers
Patient admits / discharges / transfers, by unitPatient admits / discharges / transfers, by unit
New orders / existing orders, by unitNew orders / existing orders, by unit



Staff ResponseStaff Response

In all three hospitals the staff response to the In all three hospitals the staff response to the 
clinical rules engine followed the same pathclinical rules engine followed the same path

Initial skepticismInitial skepticism
Some reports had a Some reports had a ““wowwow”” factorfactor
Some reports Some reports ““needed workneeded work””
Finally, a steady flow of Finally, a steady flow of ““can it do thiscan it do this””

Staff response has been great with a feeling that Staff response has been great with a feeling that 
its saves time for the pharmacist and benefits its saves time for the pharmacist and benefits 
patient carepatient care



PhREDPhRED



PhREDPhRED ReportsReports



Report Examples Report Examples -- RenalRenal
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Report Examples Report Examples –– IV to POIV to PO
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Order Info
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Report Examples Report Examples -- ToxicityToxicity
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Pyxis Dispensing 
History

Liver function related 
Labs – If available



Heparin / LMWH ReportHeparin / LMWH Report
Detects Detects 
simultaneous simultaneous 
orders for orders for 
heparin and low heparin and low 
molecular molecular 
weight heparinweight heparin
Issues Issues 
highlighted are highlighted are 
USUALLY ones USUALLY ones 
of timingof timing
We verify that We verify that 
one order stops one order stops 
before the other before the other 
begins.begins.



High Risk MedsHigh Risk Meds
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The Labs

Actual doses

Documentation history



PyxisPyxis Override ReviewOverride Review

Every pharmacist gets a report customized for the areas they Every pharmacist gets a report customized for the areas they 
covercover
It details all of the medications removed on override for their It details all of the medications removed on override for their 
particular areaparticular area
They review these doses for appropriateness and bring They review these doses for appropriateness and bring 
exceptions to the nurse managerexceptions to the nurse manager’’s attentions attention



Transfer Medication ReconciliationTransfer Medication Reconciliation

Patient transfers between Levels of Care (LOC) can be difficult Patient transfers between Levels of Care (LOC) can be difficult to track and/or hard to track and/or hard 
to rememberto remember
PhREDPhRED gives us the capability to track and remembergives us the capability to track and remember
This report links to our onThis report links to our on--line documentation of Med line documentation of Med RecRec completion to remind the completion to remind the 
pharmacistpharmacist

Of the transferOf the transfer
Of a missing reconciliation documentationOf a missing reconciliation documentation



Transfer Med Transfer Med RecRec PerformancePerformance

What a difference a useful report can make!



PyxisPyxis Override UtilizationOverride Utilization

What a difference a useful report can make!



Overall Overall PhREDPhRED ActivityActivity



Other Useful InformationOther Useful Information

Averages per hour for
the last 90 days



Other Useful InformationOther Useful Information



Issues with Issues with PhREDPhRED

Totally homegrown Totally homegrown –– support 24/7/365 is an issue (I like to support 24/7/365 is an issue (I like to 
sleep!)sleep!)
Reactive formatReactive format
Currently set up to run once daily (24 hour gap)Currently set up to run once daily (24 hour gap)
Paper onlyPaper only
FollowFollow--up and documentation is difficultup and documentation is difficult
Limited integration with other databasesLimited integration with other databases
Subject to 2 gigabyte MS Access 2003 limitationsSubject to 2 gigabyte MS Access 2003 limitations
Difficult to teach to othersDifficult to teach to others…… MS Access has difficult learning MS Access has difficult learning 
curvecurve
Rules must be carefully written Rules must be carefully written –– a poorly written rule can lead a poorly written rule can lead 
to errors as easily as preventing errorsto errors as easily as preventing errors



The FutureThe Future

GE rules used for GE rules used for 
concurrent checking concurrent checking 
of desired of desired 
circumstancescircumstances

Presence of INR Presence of INR 
for new for new warfarinwarfarin
orderorder
Presence in Presence in 
potassium level potassium level 
WNL for new WNL for new 
potassium orderpotassium order
Automatic Automatic 
ordering of labs ordering of labs 
with orders for with orders for 
certain drugscertain drugs

Sentri7 used for those Sentri7 used for those 
items needing a more items needing a more 
““real timereal time”” approachapproach

Renal alertsRenal alerts
IV to POIV to PO
Many of the current Many of the current 
PhREDPhRED reportsreports

PhREDPhRED will be will be 
reserved for those reserved for those 
clinical rules too clinical rules too 
complex or requiring complex or requiring 
data not available to data not available to 
the other two rules the other two rules 
enginesengines

GE
Centricity

Blaze
Rules

PhRED Sentri7

Overall Clinical Rules Structure



The FutureThe Future

GE Blaze rules will be formulated by GE Blaze rules will be formulated by 
pharmacists but written and maintained by ITpharmacists but written and maintained by IT
Sentri7 will enable the training of more people Sentri7 will enable the training of more people 
to support the development of a more to support the development of a more 
comprehensive rules environmentcomprehensive rules environment

All rules will still be subject to the DirectorAll rules will still be subject to the Director’’s s 
approval before implementationapproval before implementation

Sentri7 will take some support and development Sentri7 will take some support and development 
load off of load off of PhREDPhRED’’ss authorauthor



SummarySummary

Clinical rules are indispensableClinical rules are indispensable
Wisely used they can greatly stretch the abilities of the averagWisely used they can greatly stretch the abilities of the average e 
pharmacist to make above average pharmacist to make above average ““catchescatches”” and interventionsand interventions
Vastly improves medication issue detection ratesVastly improves medication issue detection rates
Helps to document the work done, and the work yet to be doneHelps to document the work done, and the work yet to be done
No single approach will probably capture all medication process No single approach will probably capture all medication process 
improvement opportunitiesimprovement opportunities
The tools can be used to guide medication process improvement The tools can be used to guide medication process improvement 
opportunitiesopportunities
Think OUTSIDE the box!Think OUTSIDE the box!
Never, ever, leave well enough alone!Never, ever, leave well enough alone!


