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July 12, 2002

Ms. Mary Gross

Office of Drug Safety

Center for Drug Evaluation and Research
Food and Drug Administration

5600 Fishers Lane, Room 15B-32
Rockville, MD 20857

Dear Ms. Gross:

Premier, Inc., a strategic alliance of leading not-for-profit hospitals and health systems nationwide, is
appreciative of this opportunity to offer our perspective on the Food and Drug Administration's promulgation of
a rule to require bar code labels on institutionally administered drugs, biologicals, and medical devices. We look
forward to discussing our position in person, at the FDA's July 26 public meeting on this subject.

Premier is in a position to offer the FDA a unique perspective on industry adoption of the bar code. For the not-
for-profit hospitals and health systems allied in Premier, cost-effective quality improvement of care is not only a
priority—it's our mission. Bar coding is a critical component of a larger, broad-based strategy to assist our
hospitals achieve the highest quartile in quality and lowest quartile in costs.

Research conducted at the Colmery-O'Neil Veterans' Administration (VA) facility in Topeka, KS, is
demonstrative of the potential of bar code implementation to improve safety and quality and reduce costs. The
Colmery-O'Neil study, conducted between 1993 and 1999, revealed that bar code labeling of drugs reduced
medication error rates by 64 percent overall. This experience compelled the VA to implement bar code
technology in all of its 172 medical facilities.

Premier believes that patients across the healthcare delivery system are deserving of a comparable level of
medication safety, which the issuance of a comprehensive regulation would do much to ensure. Attached,
please find a short summary of our position, per the June 18 Federal Register notice, along with the Veterans’
Administration study referenced above. Again, thank you for the opportunity to offer our perspective on this
important quality and cost management issue. We look forward to working with you to achieve the patient
safety improvements in that bar code implementation would facilitate.

Sincerely,

e
e el —
[T i —
Bert Patterson, R. Ph.

Vice President for Contracting and Contract Services
Premier

Attachments
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ON FDA PROMULGATION OF BAR CODE LABELING REQUIREMENTS

A summary of Premier’s position, per questions posed in the June 18 Federal Register notice.

General Questions Relating to Drugs and Biologics

1.

Premier believes that all hospital-administered drugs and biologicals ought to feature bar code labels—with
the Universal Product Number (UPN), including the National Drug Code (NDC), as the standard industry
identifier—at every level of packing, especially that of the unit-dose.

Premier agrees with recommendations issued by the National Council for Coordinating Medical Error
Reporting and Prevention (NCC-MERP) with respect to the information bar code labels ought to contain.
We are cognizant of the concerns of some of our vendor business partners, with regard to the feasibility of
meeting these requirements in the near term. Therefore, we believe the regulation issued in November
ought to require the NDC code, while stipulating a reasonable timeframe in which the applicable labels
would contain the NCC-MERP-recommended data.

Premier believes that the industry ought to move toward the implementation of the more advanced two-
dimensional bar codes. Current scanning technology is compatible with both the Health Industry Business
Communications Council’s health bar code labeler identification code (HIBC-LIC) and the Uniform Code
Council / European Article Numbering’s (UCC/EAN) universal product code (UPC). Therefore, we
consider either symbology acceptable as the industry moves toward two-dimensional bar codes.

Another feature critical to the success of any bar code labeling initiative is the readability of the data so
contained. This would safeguard against the challenges clinicians and practitioners would encounter if
problems with the requisite scanning technology were to arise.

In addition, regardless of the symbology or symbologies the FDA might propose, Premier would
respectfully request that they be compatible with current scanning technologies. We would urge the FDA
not to adopt standards that would require hospitals to purchase optic scanning technology. We believe such
a burden would delay the patient safety improvements that bar coding would foster and facilitate.

Premier is primarily interested in ensuring that health professionals can easily and successfully scan the bar
code at the bedside. Once that consideration has been achieved, we would comfortably defer to others to
make such a determination.

It is our understanding that a small number of hospitals currently utilize bar coding in their facilities. It is
important to note, however, that these bar codes are not of the UPN format. Further, most of the items are
not coded at the level of patient dispensation. Therefore, hospitals currently utilizing bar coding must
repackage virtually every item for which they desire the technology to apply. In addition, a somewhat
larger, but still relatively limited, number of hospitals are using bar code technology for laboratories, blood
products, and inventory control.

Reports about the percentage of healthcare items that currently contain bar codes are inconsistent.
Consensus exists, however, over the fact that the least amount of bar coding occurs at the unit-dose level of
product packaging. Unfortunately, unit-dose products are where the greatest promise for patient safety
improvement lies.



Medical Device Questions

1. Premier believes that all medical devices employed in the hospital setting ought to feature bar code labels
with the Universal Product Number (UPN) as the standard industry identifier. We believe the information
contained in the bar code ought to meet the HIBC-LIC and/or UCC/EAN standards.

2. Premier believes that the medical devices for which bar code labels ought to be required are those with the
strongest implications for patient safety and efficacy. Therefore, requiring that tongue depressors or
crutches, for instance, feature bar code labels, is not Premier’s primary concern. We would note, however,
that in most cases, items such as bed pans, etc., sold in retail outlets do, in fact, feature bar codes. The
arguments offered by the medical device industry against bar codes in the institutional setting ring
somewhat hollow when such labeling is relatively prevalent in the retail setting.

3. Premier believes that those medical devices with the greatest potential impact on patient safety ought to
contain bar code labels. Bar code standards pertaining to medical devices ought to be consistently applied,
whether such devices are “original,” or reprocessed, repackaged, refurbished, or multiple-use.

4. The public health and patient safety implications of bar code labeling are far-reaching. Should a medical
device be recalled, either voluntarily or by the FDA, bar code implementation and appropriate technology
would facilitate identification and protect against subsequent use and/or re-use. A bronchoscope recall,
issued earlier this year by FDA, provides a telling example. Some hospitals received notice of the recall,
while others, apparently, did not. Bar code labeling would provide an extra level of security to help ensure
that the use of recalled devices is halted.

The bar coding of syringes and other products in the medication delivery arena harbor great promise for
patient safety improvement. Oftentimes, the syringe utilized plays a critical role in the success of medication
administration. Bar coding would help ensure that clinicians utilize the appropriate syringe in each case of
drug administration. In addition, bar code technology would enhance the ability of clinicians to conduct
research on medical devices for maximum efficacy, with respect to patient care, thereby facilitating quality
improvement.

General Questions and Economic Impact Questions

1. Premier will institute a bar code labeling requirement on all pharmaceutical product contracts signed after
July 1, 2003.

2. Premier has requested that the NDC code be used initially, with respect to drugs and biologics, in the
context of a gradual transition toward inclusion of lot number and expiration date in the code. For medical
devices, Premier believes HIBC-LIC or UCC/EAN are acceptable standards.

3. Not applicable to Premier.

4. Not applicable to Premier.

5. Not applicable to Premier.



6. Premier believes that the successful implementation and integration of bar code technology is directly
related to the embrace of standards. We are extremely pleased that FDA subscribes to the goal that we and
many of our business partners share—that of improving patient safety. However, without an agreed upon
industry standard, investment in the infrastructure necessary to utilize bar coding to its full capacity will not
yield the desired optimal result.

Premier also believes that the implementation of bar code technology will generate efficiencies in the supply
chain. A 1998 study conducted by Ernst & Young for the Efficient Healthcare Consumer Response Group
(American Hospital Association, Health Industry Business Communications Council, Health Industry
Distributors Association, National Wholesale Druggists' Association, and Uniform Code Council) identified
the potential for $11 billion in savings by “redesigning the healthcare supply chain” through efficient
product movement, order management, and information sharing,.

Premier is cognizant of the considerable effort that would be required of hospitals in preparing to integrate
and utilize the requisite bar code technology following implementation of the FDA rule. We are committed
to assisting our hospitals in that effort. Premier has actively championed legislation introduced in the 107™
Congress that would provide grants and other assistance to hospitals for the implementation of the bar code
and other patient safety technologies.

7. Premier believes that the effective date for the proposed rule ought to allow affected companies ample time
to comply. However, we also believe that innovative and forward-thinking manufacturers who have already
addressed and/or engaged in bar code labeling ought not be penalized by an implementation date that is, in
effect, too far-removed. Premier will, in fact, require bar codes on all pharmaceutical products for which
contracts are signed, effective July 1, 2003.
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INTRODUCTION

Medication administration ecrors have long beza recognized as a significant cause of mocbidity and mor:zlity. in
hospitalized patients. According to a recent report from the Institute of Medicine, an arm of the National Academy
of Scicnces, as many as 98,000 Amcricans dic cacp year due to mc.dic'al mistakes made by physicians; pharmacists,
and other health care professionals. Of these deaths, most are due to mcdicaz:ion errors.! To address this serious
issuc and attempt to reduée medication crrors, the Colmery-ONeil Veterans A ffairs ng_i_ga_[__c‘cnt.cr/ (VAMé)
developed 8 prototype automated system that uses wireless, point-of-carc technology with 2n integrated bar code
scanner. Nurses scan bar codes on patient wristbands and medications. The system validates and documents the
tansaction. Since the system was deployed, Colmery-O'Neil has administcru& 5.7 million doses, and results to date
demonstrate that no medication errors occurred when the technology was used as designed. In fact, an clectronic

Averted Error Trap demonstrates that the system has prevented over 378,000 crrors since its inception.

The success of the prototype prompted the Veterans Health Administration (VHA) to create a system that could be
used nationwide. Based on the Colm_cry—O'Ncil prototype, a new project called Bar Code Medication |
Administration (BCMA) was established. The goal of this new project was to design and implement software that
would electronically validatc medications for inpaticnts and document medication administration. The compu:criz::d"
system cnsures that the patient receives the correct medication, in th.c correct dose, at the correct time, and visually
alerts staff when the proper parameters are not met. The software reduces reliance on memory with a system of

zports that remind clinical staff when medications need to be administered or the effectiveness of doses

administered should be assessed. [t also alerts staff to potential allergies and adverse reactions for the patieat.

THE PROBLEM

Pharmacy Issues .

The delivery of medications to hospital paticnts is a complex process involying the coordination of numerous
disciplines, the implementation of system checks and balances, and the standardization of delivery 2and )
adminiszation procedures from the time the order is written until the patient receives the medication as prescribed.
A brcakdown in any one system——from physician ordering to transcription and verification, dispensing and delivery,
and administation of medications—can lcad to adverse drug cvents. The prevention of these events is multifaceted,
involving numerous handoffs and systems checks to help ensure that the physician's order is carried out as written.

However, when handofTs and checks are manual and rely on short-term memery, they create an eavironment that

promotcs error within our health care systems.

Manual systems create adverse drug events due to 1) incomplete order handoffs between the various hospital

-

disciplines involved in the proczss, 2) order misinterpretation, 3) incomplete or improper transcription, 4)

communication breakdowns, 5) faulty drug identity checking, 6) rule violations, 6) faulty dose checking, 7) drug

1 We:ss, R "Thousands of Deaths Linked to Medical Errors,” The Washington Post. Navember 30, 1999: A,
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stocking and delivery problems, 8) slips and memory lapscs, and 9) lack of standardization of terms and procedures,
Maay of these dircetly effect Pharmacy’s role in medication adminiswation. For cxample, in 2 manual eavironment,
if 2 dosc of medication is not available for administration, the nurse must stop administering mcdxcauons find a
phone, and call the Pharmacy. This interrupts the workflow in Pharmacy while the pharmacist answers the phoac
ccords the drug, patient, and date/time nc...dcd verifies the request; and delivers the medication. This proc::s

cates severzl opportunities for error and is dtsrupuv: for both services,

As rzported in medical litcrature, most medication administration errors are the result of multiple system failures
that are due to faulty system design.? Better systems should prbmotc fewer ecrors and include cffective mct':i:lanisms
for catching those that do occur. Newly developed computerized systems that rely on rezl-time, clectronic
tzchnology are addressing the problem of adverse drug cvents by transforming manual systems into automatzd

systems that medical professionals usc at the patient point of care.

Nursing Issues

{n a manual system, onc paper document is used for many processes of medication administration~—o communicate
10 the nurse any medications that are duc and/or have been administered and to communicate changes in medication
orders. This reliance on a single paper document creates numerous challenges to accurate medication administration.
The paper document, known 2s the Medication :}dministrazion Record (MAR), shows all medications for 24 hours,
so that the nurse must review the entire MAR 10 select which medications are 1o be administered at the current time.
The paper document is changed 2s cach ncw medication order is addressed, rins for many pages, and mixes active
and inactive orders, Checking the document is a time-consuming pro;::ss, and medications can be overlooked or
administered at the incorrect time. In addition, multipie clinical staff need to view the same MAR to determine
appropriate care and treatment for the patient. When the paper document is being used by others, the nurse's

workflow is disrupted.

Add 1o these problems other factors, such as inevitable time delays in communicating order changes and the

potential for error and misinterpretation because the MAR is modified manually.

Impact [t is casy 1o see that the potential for crrors in 2 manual system and the abiii.ry to manipulate the manual
sysicm can affect patient safety and patient therapy. Errors can lead to prolonged hospital stays, physicai injuries,
disabilitics, and death. The impact goes beyond physical measures of the paticat and the nurse. The psychological
resulis can be devastating for the patient and nurse, as well as for family members, co-workers, and the institution of

health carz.

? Leape LL, Bates DW, Cullen DJ, et al. Systems Analysis of Adverse Drug Events. Joumal of the American
Mzedical Association. 1995;274:35-43. '
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THE SOLUTION

Overview

Defining System Considerations. The BCMA system required the software to be developed and supported by a
nationwide team of practitioners and technical cxperts. The system also had 1o integrate with the existing YA

hospial Pharmacy and Nursing software programs. Other system requirements included limiting variation that .
required stafT 1o leamn several different procedures; using protocols; and reducing reliance on memory, making it .
difficult to make an error by forcing functions. Making the right thing the casiest thing t5do and identifying

poteatial errors prior to-administration were also essential requiremerits,

System Features. The process of identifying software requiremeants resulted in the development of a system that,
records One-Time, On-Call, Stat, and Now orders in addition to the regularly scheduled medications. The systz=m is
also flexible cnough to allow the nursc to record refused medications, document the refusal reason, request missing
doses elecronically from the Pharmacy, and record early or late medications which were approved for

administation by a physician outside the regular administration window.

The software n.:ﬁcrs a comprcfucmiv; package of management and accountability tools, including the following:

< Automated DUE list, gencrated by the nurse, which lists immediately prior to cach administration time the
medicarions to be administered

«  PRN cffectiveness list that alerts the nurse Lo record the effectivencss of pro re nata (PRN) or "as nceded™ doses
aftzr they have been given

+  Paperless Medication Administration History (MAH), which clectronically records the nursc's initials and the
cxact time the medication was scanned 2s given in 2 conventional MAR format

«  Patieat Medication Log that is used by all clinical staff and can be accessed throughout the medical centzr o
toview patient medication needs. With this report, ci‘inicians may review the number of doses or times 2 drug
has bezn recorded as given for a user-specified date range. _

+  Missing Doss Requests that automatically printon a designated printer in the Pharmacy alerting ?f:larmacy
personnel when a dose should be reissued. The missing dose software also captures the nurse Ii), the drug - -
requested, the time requested, and the reason the dosc was missing. These functions are carried out at the time
the nurse is administrating medication, thereby reducing the reliance on memory, minimizing user-required
kezystrokss, and minimizing wo'rkﬂow disruption.

Scz Figure 1, Softwarce Features, for a complete listing.

During the medication administration process, visual alerts signal the nurse when the sofcware detects 2 wrong
patieat, wrong time, wrong medication, wrong dosc, or no active medication order. These alerts require a nurse to
review and correzt the reason for the alert before actually administering the drug. The data ar:Eapturcd inan
Averied Error Trap file, creating a tool for management to review the number of avoided crrors against the total

number of dosss dispensed. A review of this file concludes that 5.68 percent of all doses created an alert for the
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nusse administering medications, thereby avoiding 2 medication error. The Averted Error Trap filc capuures the

nurse ID, ward, time, drug, and averted error type.

System Requirements

System Architecture. The BCMA mandate was to create a soﬁwarc'applic-zition thar-pcrformod the required
f;unc:ions,rwas cost cffective, and casy to use. The team determined that the best solution for meeting-these ~
r;quircmcnts was a Graphical User [nterface (GUT) application built on standard MS Windows-based cquipment.
T;nis architecture was chosen because the GUI aspect would be more familiar to users of computer systems than any
proprietary systems, and the Windows-based computer hardware could be re-used foc other purposss. Combmch

this overall solution created an ideal architecture for development of the BCMA product.

Network Connectivity. Because nurses administering medications move from patient to patient and ward to ward,
automated systems must.be mobile. (ﬂowcv:r, in arcas of the hospital that do not require clinician mobility, wired
nc(wor;cing can be used.) BCMA uses Wircless Local Area Netwark (WLAN) technalogy to place real-time
information il:l the hands of the clinical stafT and thereby decrease the possibility of medication ecrors. To achicve
this real-time ability, the software requires 2 continuous Ethcrnet connection to the VA hospital information system
caabasc. Nurses usc battery-powered laptop computers aad handheld bar code scanners that can be moved from

paticat to patient or ward to ward.

Wircless LAN lcchnolog}; creates a network that operates much like a wired Ethernet network, but without the wire,
WLAN devices communicate network traffic via rrdio frequency (RF) transmissions. The personal computers
(PCs) connected by WLAN technology can communicate using Telnet Communication Protocol/Internet Protocol
(TPC1P) anywhere in the RF coverage area. These devices avoid interference with other RF devices by using
spread spectrum technology. Interference is greatly reduced by spreading the transmissions out over 2 wide band of
frequencics. This technology, combined with data encryption, creates a secure network infrastructure for many

applications.

Implementation of WLAN technology requires planning and input from many departments. When selecting 2
“LAN system, the planners must consider the coverage areas, supported applications, point-of-care devicss,
infrastructure, and interference with other RF devices in the hospital. A site survey by expericnced technical

persoanc| is recommended to avert problems in these arcas before implementation.

Pharmacy Changes

Changzs in technology often demand changes in procedures and policics and standardization ef terms and processes.

Historically, Pharmacy and Nursing have not worked cohesively to address issues related to drug delivery and
administration. Lack of communication, ineffective standardization protacals, and a lack of understanding of the

complete process have created barricss to paticnt safety. An important step in implementing BCMA was the
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development of a multidisciplinary team to address these issues and fostzr understanding in the complete process.

This created an eavironment for change that benefits paticnt care, reduces hand-offs, and improves communication,

Order interpretation guidelines ereated through this multidisciplinary approach casure that Nursing, Pharmacy, and
providess interpret the medication order the same way. Physicians can know when their order will be carried out
regardless of the ward where 2 patxcnt is asswncd And Phamxacy is able to coordmatc drug delivery procssses with

Nursing expecrations.

.

.

Standardization offers many benefits to both patient care and Pharmacy-Nursing communication. The clectronic _
transcription process allows both Pharmacy and Nursing to use the same clectronic document for dispeasing and
administering medications. This ensures that Pharmacy and Nursing are verifying the same electronic order.,
Because Nursing and Pharmacy share the trenscription process, any discrepancics in transcription are identified

during the verification process and corrected before a transcription error causces patieat harm.

Development of a missing dose delivery procedure ensures that electronic requests for missing doses are processed
and deliverzd to the nurse within defined time limits. The system also creates a missing dose file that can be
downloaded and reviewed by a quality improvement team consisting of both nurses and pharmacists. Colmery-
O™Neil VAMC has reduced the numbers of missing doses by 68 b::c:nt through the analysis of this data, and
identified drug storzgé and delivery problems, unit-dose drug can filling:concems, and package identification

concems. Correcting these issucs has reduced workflow interruption that could lead to compromised patient safety.

Standardization of labeling procedures climinates the need for hand written labels that may not be legible. Pharmacy
bar codes all medications that lcave the Pharmacy fpr inpatient use. The barcode labeling software conuains ficlds
for paticnt' name, ward focation, instructions, filled by, checked by, drug name, and dosage ordered. The bar code -
label prints the intemnal control numbers for the Pharmacy Drug File in a bar code fonngt that is uscd as a unique
drug identifier during the scanning process. In addition, Pharmacy may use manufacturers bar coded National Drug

Codes (NDC) or Universal Product Codes (UPC). ) -

Nursing Changes

Compuiserization zllows multiple users to access medication administration information in real-time. This decreases
the inizrruptions to the medication nurse and decreases the potential for missing medications to be administered. It
also helps prevent administering medications outside the medication administration window, because the
informazion is presented to the medication nurse even if another individual is accessing the patient's medication

aZminiswation information.

The Virual Duce List (VDL)}—which replaces the paper MAR—allows the nurse to view medications that are dus

t0 be administerad for 2 sclectable time frame and ofTers additional features nat passible with manual systems. If
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LSS attempt o administer a medication outside of the schedule for that medication, the system providss them
with appropciate information. The VDL prévidcs visuzl information 2s to the status of the administration of the
medication to reduce the occurrence of omissions. Becausce the computer only displays active orders, the poteatial
for administering a discontinued oc expired order is climinated,

. A computerized system offers many advantages to nu_f_sis;ﬁocausif the computerized system does not rely on
communication betwezsn individual nurses, order changes arc communicated instantaneously a;nd in real-time. fimc
delays arc avoided. Users can configure the format to suit their individual preferences, so that, unliks with 2 paper
system, there is no need to re-write information. In addition, the user docs not have to spend time sifting through
paper documents. The nurse can request a missing dose elecronically in a process that takes approximately 3
seconds, and the information is communicated directly to Pharmacy for immediate action. The nurse can continue
with the medication administration process without leaving the computerized system, thereby decreasing workflow
interruptions anci minimizing medication administration errors. The clectronic record displays the actual time the
medication was scanned as administered, which promotes accurate administration information and enhances

decision making by clinicians in developing patient therapies and treatments.

Impact

Among preventable events that occur under manual systems, 56 percent of crrors occurred in the ordering stagz, 6
percent oceurred in transcription, 4 pereeat in the dispensing stage, and 34 percent at the point of adminiszation, the
sccond highest incidence of error. Errors are'much more likzly to be caught and intercepted if they oc;cur carly in the
process, which means that most medication administration errors are nat caught in manual systems. One study of
manual systems indicates that 48 percent of ordering errors were intercepted, 23 perczat of trenscription were
intzreepted, 37 percent of dispensing were intercepted, but 0 percent of administration errors were intercepted.’ The
purpose of 2 computerized med admin system is to intercept and -prcv:‘.nt crrors due to medication administration

mistakes.

REAL LIFE . -
Personncl

The institution of any new system affects the people using it Old systems arc modified or discarded and new -
methods must be leamed. Some BCMA users, 25 well as the professional unions, arc concemed that, with the
enhanced tracking and reporting tools oﬂ'crcd'by the system, nurses may be punished for medication errors.
Howzver, management can take care to assure staff that inaccurate medication administration should be considered
the end result of a chain of events possibly set in motion by poorly designed processes, procedures, or medication
delivery mechanisms, and not the result of onc individual's action. Reporting of inaccurate medicatian
administration must be in 2 positive, non-punitive review process that includes the trending of Toot causs and ead

zsult. The intent of BCMA software is to provide the nurse with an additional check and balance system that




augmeats, but does not replace, clinical judgement. The software communicates imporant clinical infommation o

the nurses, which improves their ability to safely administer medications.

The professional unions have also expressed concerns regarding the time required to pass medications with a
computerized system. BCMA is a tool to improve patient safety, cﬁ'xcimd éfdocumcurazion, and promote clinical
decision-making. There arc many variables that 2ffect the amount of time required to administer medications
regardiess of the system used. It is anticipated that an electronic system saves time by r-cducing the }nlc;mptions to
view the medication administration record, spc'cding the request and delivery of missing doses, and climinating the
need for nurses to review pages and pages of & paper document to determine héw mcdic;ations arc to be

administered.

Training is another issuc that affects personncl and must include software, hardware, processes, and procedures
related to the electronic record versus the paper record in the medication adminis&ation process. Hands-on training
with printed materials that provide 2 quick resource to nezded information is essential in the development of the
uses's comfort with the system. Allowing nurses to use the system in their particular setiing in a non-threatening

eaviroament and at their own pace has proven beneficial,

Implementation
Implementing an clectronic system is a complex endeavor, which involves the training and integration of several
hespital disciplines and the establishment of policies and procedures that consider the needs of the users as well 25

the nezds of the system.

Nursing. In some locations, Nursing staff are unfamiliar or uncomfortable with using computers. To help ensure
that stafT have basic MS Windows-based skills, the VA training office purchased, and provided to all facilities, disk-
baszd training for Word 97, Exczl 97, PowerPoint 97, and MS Windows NT 4.0 Introduction. In addi-tion' an
Intranct site devoted to the project contains training and user materials. All of the training materials try to anticipate -
basic facility needs and provide supplemental support for on-the-job training. ’
Adminiszation of medications should be completed within a specific time frame determined by cach facility. A
medication administration time window should be established based upon Nursing workload. The window may be
defined, for example, as | hour before through | hour after the scheduled administration time, The challenge of

determining policies and procedures of this kind fall to the multidisciplinary group established at each facilicy.

Pharmacy. Pharmacy is responsible for bar coding medications. Most Pharmacies will use 2_combination of

different bar codes to identify drug products at the point of administration. During national train-the-trainer sessions,

} Bates DW, Culien DJ, Laird N, et al. Incidence of Adverse Drug Events and Potential Adverse Drug Events;
JAaMA | July 5, 1995, Vol 274: 29-34.
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vanous bar coding methods were thoroughly discussed and demonstated. [t is suggested that in each facilicy,
14

Pharmacy designatz someonc respoansible far bar code labeling requirements.,

Nursing and Pharmacy, The use of bar coding and scanﬁing hardware presents additional challenges in
implementing = computerized system. Nursing and Pharmacy staffs need tc‘::kncw how ta usc the paricular bar code
scanning devices and other hardware purchased for use at their site. Training should include all aspects of the
software module as well as the effective use of PCs and the safe operation of a laser scanner, Within the VA, cach
facility was askzd to send appropriate representatives from Nursing and Pharmacy to be trained. They would then

be responsible for conducting local training at their own facilities. .

Communication is key to the successful implementation of any new software. Each facility was encouraged to
esuablish a focus group and a mail group to discuss system-related concerns, such as when medications do not scan

properly duc to equipment failure, policy deviation, or order entry procedure failure.

CONCLUSION - THE COLMERY-O'NEIL EXPERIENCE

In the years that the Colmery-O™Neill VAMC has been using the c.lcctronic pr'otmypc, medication errors have besa
rzduced dramatically. Of the 1,885,651 inpaticnt doses dispensed in 1993 and 409 reported medication esrors, the
reporicd crror rate was 0.0217 percent or 21.7 incident reports for each 100,000 units. The error rate so for for 19.99
is 0.00775 percent or 7.7 incidents per 100,000 units, with 825,305 units dispensed and 64 reporizd crrors. This is a
64.5 percent improvement in the reported error rate for 1999 over that of 1993, as shown in Figure 2, Repornted Evor

Ratc as a Pereent of Total Doses Dispensed.

No medication errors have occurred as a result of the scanning software. However, errors coatinue to occur when
the devics or software is not used in accordance with the practice standard. Additional system failures make up the
remainder of the reported errors. These include physician’s orders, transcription, verification, dispensiag, delivery,

and monitoring crrors.

Table 1, Reporied Error Rate per Total Doses Dispensed, comp‘arcs the types of reported medication ecrors between
1993 and 1999. In cach category of error, fewer erors occurred while the electronic prototype system wes in use, 2s
is demonstrated by the following:

R percent improvement in errors caused by the wrong medication being administered to a patient

»  56.6 perceat improvement in crrors caused by the incorreet doses being adminisiered

< 91.3 perceat improvement in wrong patient errors

-
-

»  91.6 percent improvement in wrong time €rrors

«  69.9 perczat improvement in errors caused when medications scheduled for administration were nat given

Vatzrans Affairs: Eliminating Medication Errors Through Point-of-Care Devices
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Colmery-ONeil investigates reported errars 2s system problems in an arempt to simplify the syst:rﬁ that may have
crzated the occurrencs. Medication errors in all_ facilities are under-reporied duc to scveral factors, and analysis of
reported medication crrors has inherent limitations bEScd_upon the voluntary nature of the reporting system. It is
impossible for all medication crrocs to be reported when individuals are unaware that an error has occurred,
Thercfore, these results should be consideresd qualitative rather than quantit;’:riv_c. Calmery-ONcil contributzs the
profound reduction in reported medication erors directly to the computerized medication administration software
E':.v":lopc-a at the facility. ‘ .

. .

A medication administration error file was designed into the point-of-care medication adminisaration system to catch

deviations in drug, dose, frequency, or administration time priar to the drug being administered to the patient. These

cvors are considered averted errors because an intervention occurs prior to administration. The automated sysicm
creates an alert whenever the nurse scans medication that deviates from the order. A visual message is displayed for
thz nurse on the PC at the patient's bedside. The error is then reviewed and correctad prior to adminiswation, and the

error is considered avoided. This data is captured in the error file.

Table 2, Automated Error Alerts 25 a2 Percent of Total Inpatient Doses Dispensed, shows the number of crror alerts
g=nerated per total inpatient doses dispensed from 1996 to 1999 using the bar code scanning software, These doses
included oral drugs, topical drugs, injectable drugs, intravenous admixtures, and intravenous piggybacks, Overall,
there was a decrease in error alerts. The system's error trap captured 98,605 events in 1996, for an averied crvor rate
for the period of 5.88 percent. Similarly, in 1997, 5.44 percent of doses administered could have been given in erTor
if the alert warning had not beea generated. Data ar.w!ysis for 1998 reflects a 5.76 percent alert rate and a 537
percent rate so far for 1999. -

AN
Further review of the avoided c:'ro;'s allows examination of the percentage breakdown by the five crror types shown
in Table 3, Automated Error Alert Distribution by Error Type. A medication administration window was designed
around cach administration time. The allowable tolerance requires the nurse to administer the medication withia |
hour before or after the administration time indicated on the electronic VDL. Late dose alerts comprise 54.8 perceat
of the cr;or trap entrics for the tatal period shown in Table 3, while carly alerts are generated in 93 percent of cases.
Esvors in drug, dose, or paticnt selection are the next most frequent entries in the error log file, and average 31.5

pereaat of 288,485 incidents captured.

-

Thz overall numbers of alerts per doses dispensed may be inflated duc to several factors. The legibility of

manufacturer barcodes is inconsistent since all lots do not scan with the same accuracy. Approximately 5 perccat of

Az total doses administered is given by scanning a manufacturer bar code. The readability of Pharmacy repackaged
daosss is much more accurate than available manufacturer barcodes. Thie alerts generated by cr;ér type percent are
reflective of the genera!l distribution of error alerts that are generated. Readability of manufacturer barcodes
adversely effects the overall number of alerts that are generated during the medication administration process. The

swatistics captured through this unique method should be considered qualitative instead of quantitative.
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Improvement in the specificity of alerts and cxpansion of the alert types gencrated will improve the accuracy of data
collected

Based on the expericncs at ColmcrrO'chl the advant..vcs of an automatcd system-—increased accuracy of
medication administration, avatlablhty of i managsment tracking and rcportmv tools, enhanced documentation, and
greater pa:xcnt safcty—w'ippca.r to offer many more benefits than can, bc realized through manual systems, Detajl-

oriented pla.nnmo multidxsc:lp!mary commum:ztlons ongoing training ax{d carcful implemeatation canhelp

medical facilities and their staffs overcome their natural reticence to adopting.computerized systems.

-

FIGURES AND TABLES

Automated DUE List
Missed Dose List

PRI Effectiveness List
Paperless MAR

Audible and Visual Alerts
Missing Dose Requests
True Point-of-Care
Technology

Record Now and Stat Orders
Record Vital Signs
Record Refused, Early, or
Late Medications

v Automated Error Trap

A N N N N NN

AN NN

Figurc [, Software Features

0.015°4

0.010°4 ]

0.005°4 J

0.000°4

1993 |0 *?;im .
BOTEREY | |14

Figure 2, Reported Error Rate as 2 Percent of Total Doses Dispensed ~

11
Veizrans Affairs: Eliminating Medication Errors Through Point-of-Care Devices
Author: Malcom




0.00097
Medication ' . :
Wrong Dose 0.00334 .0.00145 56.6
Wrong Patient 0.00138 0.00012 913
Wrong Time 0.00143 0.00012 | - 96| - e
Omission 0.00917 0.00279 69.6 T

Table 1, Reported Ecror Rate per Total Doses Dispensed
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1996 98,605

1997 70,176, 1,290,569 5.44

1998 68,767 | . 1,193,718 5.76

1999 50,973 950,08t 537
*January through September

Table 2, Automated Error Alerts 2s a Percent of Total Inpaticnt Doses Dispenszd
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Table 3: Automated Error Alert Distribution by Ervor Type : -




PRESENTER BIOGRAPHIES

Bill Malcom, with Electronic Data Systems, is the Technical Manager for the Bar Code Medication Adminiszation

project He has developed health care related software for over 10 years,

Russzll A. Carison, BSN, is the Nursing Consultant for the. Bar Code Medication Administration project He is
curreatly an Autoimated Data Processing Applications Coardinator for Nursing at Colmery-O'Neil VAMC.

Chris L. Tucker, RPh, Pharmacy Consulant for the Bar Code Medication Administration project, has been
involved in hospital pharmacy automation programs for 13 ycars. He works at Coimery-ONeil YAMC.

Candice Willette, Phase Manager for Implementation for the Bar Code Medication Administration project at the

Department of Veterans Affairs, also scrves as Implementation Manager for three other national projects.




