By Chad Lowry, PharmD

Clinical Decision Support
and CPOE

omputerized Physician Order (also known as
Computerized Provider Order Entry or CPOE) is being imple-

mented in an increasing number of facilities every year. With

Entry

CPOE, we can provide instantaneous, patient specific informa-

tion to the prescriber at the time of order entry. In a paper sys-
tem, after the order is sent to the pharmacy, the pharmacist may determine
there are questions that need to be answered before the order can be entered.
Many CPOE systems avoid this delay by providing clinical decision support
(CDS) to the user at the time the order is placed. While the functionality and
limitations differ between systems, the challenge with any CDS tool is devel-
oping a solution that provides the most value to the CPOE user while simulta-
neously improving patient safety. In choosing a CDS tool, you need to have a
thorough understanding of the features that you will utilize.

CDS Features to Consider
The expert rule engine you use (either as an add-on or a pre-built module for
your existing system) should have sufficient flexibility to allow an analyst a
wide variety of options and potential areas where an expert rule could be uti-
lized. Following are some of the functions an expert rule should be able to per-
form:

B Evaluate lab results for a specific lab and value

B Check for updated/added allergies

B Review patient orders for specific type(s) of orders

The challenge with any CDS tool is
developing a solution that provides the
most value to the CPOE user while
simultaneously improving patient safety.

Programming Complexity
Itis important to determine the difficulty level for programming an expert rule
in your system. Ideally, the required programming skill sets would not exceed
your current staffs’ capabilities. If you do not have sufficient expertise in-
house, consider sending at least two staff members to a training course.
Establish the level of interactivity you want from your expert rules. Can a rule
make available a combination of functions to provide the best features and value?
For example, in a multi-facility organization, you may want to perform PCA max
dose checking in Facility A and B, but not in Facility C or D. Table 1 lists some types
of expert rules based on their level of complexity and feature set (see page 16).
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Impact on System Response Time

When developing an expert rule, the programmer should consider the impact
of the rule on system response time. Because CPOE can increase the time it
takes for a provider to place an order, an expert rule that results in an even
more dramatic time increase may negatively impact the provider’s perception
of the rule’s value.
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Alert Fatigue
Alert fatigue is a potential problem with

CPOE. In a paper-based system, when an MANAG I N G YO U R
order is written for acetaminophen 650 | NVE NTO RY | N

mg PO every six hours as needed for
mild pain and the patient has an allergy 3 Sl M PI—E STE PS
to acetaminophen, the prescriber will
not be alerted at the time of writing the
order. With CPOE, prescribers will
receive multiple alerts including drug-
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1. An affordable packaging
and labeling solution for
barcoding all medications
2. Inventory management
software to help manage
your pharmacy expenses
3. A storage and retrieval
solution that is safer, more secure and faster than
vertical carousels with a refrigeration option

allergy, drug-drug interaction, and drug
duplicate alerts. At some point, the user
will become desensitized or fatigued by
these alerts and their effectiveness will
be reduced. This fatigue could lead to a
medication error.

Using expert rules, it is possible to

evaluate alerts and develop rules that
have a higher degree of clinical rele-
vance. This will help reduce alert fatigue
and provide a system that will help

ensure patient safety. Users will recog-
Three steps, one affordable, efficient and complete inventory

management solution for your hospital pharmacy. We offer
hospitals of all sizes - centralized or decentralized - tailored
solutions that enhance patient safety.

nize the need to pay extra attention to
alerts, rather than automatically closing
them out.

Consider a rule where users are pro-
jected to change the order 10% of the
time, with minimal improvement on y
patient safety. This rule may not be desir- - [ For more information

able. On the other hand, if a user is about our inventory
expected to change an order 80% of the

time for improved patient care, there is : o _ , I management solution:

obvious value to the rule and the alert.

Criteria for Establishing Rules 1 _ i & Healthcare Solutions
One of the challenges with any expert [ ; ' Swisslog.com

rule engine is determining the types of _ _ (800) 764-0300

rules to implement. For the most part, .

you want to rely on the users to suggest i
possible options for an expert rule. Keep | - - ' g | Pearson Medical

in mind you may also need to consider a ' > 4 .

business need that drives the creation of | - = Pearsonmedical.com
an expert rule without the request of - i : - (866) 640-3603
users. In either case, user involvement is ), - '

imperative for a multitude of reasons to

ensure a successful expert rule. Don't miss our presentation Dec. 8-10, 2008,
Any request for an expert rule should ; : °
be evaluated to see if other options are at ASHP M Idyea rin Orla ndO, FL. SWISSIOg

available. For example, can screen tailor-
ing achieve the desired result? User
involvement is crucial in this step Mw' [
because they may have a specific work- Eﬁﬁ{%ﬂp = L m
flow that will not support a screen tailor-
ing solution.

Committee approval: An expert rule For more information, circle #88 on the Reader Service Card
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should go through a variety of approval

processes as determined by policies or pro-
cedures. It may also be worthwhile to form
an internal group of analysts to evaluate
each new request. They may be able to offer

i n CO nta m i n ati O n CO ntrOI fo r alternate solutions that eliminate the need
. for a new rule.
USP <797> compliance

Rule design and testing: Before the rule

is coded, a functional specifications sheet
should be requested from the user. This

USP <797> describes the cleaning practice for functional spec sheet should describe how
compounding sterile preparations. ITW Texwipe®

provides the cleaning products for compliance:
e |solator cleaning systems
o Sterile 70% IPA
e Wipers and swabs
e Mopping systems

the rule is to function, the rule triggers, and
the expected outcome. After the program-
mer codes the rule based on this functional
spec sheet, the user then tests it for func-
tionality. Having a user involved through-

USP <797> requires cleaning SOPs, and ITW Texwipe out rule development and testing is key to

offers cleaning guidelines for:
e |solator cleaning
e Wiping
e Mopping

success and helps ensure user acceptance.
The user is also asked to determine if any
communication to the other system users is
necessary. If communication is needed, the
Protect your investment with the contamination user is asked to develop the notification

control leadership of ITW Texwipe. message.
Roll out: Your facility should develop
internal guidelines, which address where

the rule should be built and when it should

Sterile IPA « Dry and IPA-wetted Sterile Wipers
Cleanroom Wipers * Mops ¢ Stationery * Swabs

be moved to the production (or live) envi-

-
o
North America Europe Asia ETWTeXWIDB ronment. We perform rule validation at

Tel 201 684 1800 +45 87 400 220 +65 6468 9433 Quality. Consistency. Support. every migration point to ensure that the
Fax 201 684 1801 +45 87 400 222 +65 6468 6772 ) migration process is correct and to flush
E-mail info@texwipe.com  europe@texwipe.com  asia@texwipe.com www.texwipe.com

out any components of the rule that were

missed. This increases confidence that

For more information, circle #70 on the Reader Service Card
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when the rule is moved to the production
environment, there won’t be any issues.
Prior to production migration, an e-mail
and system bulletin are sent out to inform
users of the new rule functionality, which
contains the information submitted by
the user.

Finally, user involvement can help
decrease the time to market of an expert
rule and reduce any re-coding of the rule.
Table 2 lists some examples of expert rules
and the reasons they were developed (see
page 16).

Examples of Expert Rules

The following is a short list of rules that we
have developed to assist our CPOE users.
While these examples may not apply to
your organization, they provide an outline
of what to consider.

Neonatal Intensive Care Unit (NICU)
Dose Calculation

The NICU physicians requested the abil-
ity to enter a baby’s weight and drug dosage
in mg/kg and then have the computer sys-
tem calculate the dose. Through the com-
bined use of screen tailoring and an expert
rule, we were able to provide this capability.
Without the use of this expert rule, the
NICU physicians would have continued
manually calculating these results prior to
entering the order. This rule has improved
workflow.

Patient Identification Check

We use an expert rule that displays the
patient name, date of birth, and medical
record number in a pop-up window at the
time of order entry. This serves as a double
check allowing the user to validate that they
have selected the right patient.

Allergies Updated Prior to Order
Placement

With this expert rule, for patients with
no documented allergies or those for whom
allergies have not been updated for the cur-
rent admission, the user cannot place
orders until the allergies have been
addressed. This helps ensure that drug-
allergy checks are accurate and up-to-date.

Continued on page 16
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Continued from page 11

Epidural Order and Conflicting Drugs

This rule was developed to address the scenario
of a patient being placed on an epidural followed
by additional orders for a narcotic or sedative. In
this case, the patient could receive an unintended
amount of a sedating drug, possibly leading to res-
piratory depression. Additionally, if an epidural is
placed and an order for an anticoagulant is
entered, this rule informs the user that an active
epidural and a concurrent anticoagulant are not
recommended. This rule was designed to function
in two different scenarios:

1. When an epidural order is placed, the rule
will scan the patient’s medication profile for any
narcotic, sedative, or anticoagulant medication
order. If any of these medications have been
ordered for the patient, a pop-up warning message
will alert the prescriber.

2. When a narcotic, sedative, or anticoagulant
order is placed, the rule will scan the patient’s med-
ication profile for any epidural order. If the patient
is on an epidural, the user will be required to con-
tact a specific group (i.e., pain service) and obtain
approval to enter the medication order. The user is
also required to document this approval on the
medication order.

Heparin Drip and aPTT/hPTT Lab Orders

Our facility has different cutoff values for the
aPTT result, dependent upon whether the patient
is on a heparin drip. This rule will display an alert
message to the user if they attempt to place a stan-

Table 1. Expert Rules

Table 2:Reasons for an Expert Rule

Expert Rule Address System Patient Safety | Facilitate Work Flow | Meet Regulatory Requirements
Shortcomings

NICU Dose Calculations X X X

Patient Identification X X

Allergy Update X

Epidural Check X X X

Heparin and aPTT/hPTT X

dard aPTT lab order on a patient with an active
heparin drip order. Conversely, if the patient is not
on a heparin drip and the user attempts to place a
heparin aPTT (hPTT), the rule informs them to
order the aPTT instead.

Monitoring Rule Effectiveness

When considering a new rule, it is important to eval-
uate its effectiveness prior to implementation. For
example, with our heparin hPTT rule, we are track-
ing every time the rule is fired. Our goal is to see an
increase in the hPTT orders for patients on a heparin
drip, with a concurrent decrease in the aPTT orders
for the same patients. Over time, as prescriber behav-
ior is modified by the alert system, this rule should
fire less and less as the users will know to order the
hPTT for patients on a heparin drip.

Conclusion

CPOE offers the ability to provide real time, clinically
relevant information to the prescriber. CPOE
also introduces workflow concerns not seen
with paper orders. Effective implementation of a
clinical decision support system and utilizing an expert
rule engine provides the user with meaningful
alerts that ultimately help the user ‘do the right thing’
when it comes to patient safety and improving quality
of care. m

Chad Lowry, PharmD, earned a Doctor of

Pharmacy degree from Idaho State

University College of Pharmacy and cur-
rently serves as a Computerized Physician Order Entry
(CPOE) Pharmacy Consultant at The Health Alliance
in Cincinnati, Ohio.

Complexity Rule Functionality User Interaction

Low Display patient information Click an ‘OK’ button on a pop-up window
Low Require certain fields depending upon the patient account type Complete required fields

Low With multiple facilities, execute rule only for the specified facility Only impacts users of the specified facility

Intermediate

Evaluate lab results and display in a pop-up window

Click an ‘OK’ button on a pop-up window

Intermediate

Evaluate lab results and insert into a field on the order screen

No interaction needed

Intermediate

Perform a calculation and insert result into a variety of fields

Evaluate calculated result to validate rule arithmetic

Intermediate

Generate a special label and print to a specific location

No interaction needed

Advanced

Give users option to select a different order in the event of a conflict

Select an alternative order

Advanced
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Display lab result, insert data into a field, and require an override code
or comment before order can be placed

User must enter a specific override code in order to place order
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