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8:00-8:30 Opening Remarks
Critical Medication Administration Errors-
Framing the Problem

David Bates, MD
8:30-9:00 Observational Techniques and Findings
What We Know about Critical Drug Administration
Kenneth Barker, PhD
9:00-9:30 FMEA and IV Medication Delivery-ldentifying the Gaps
in Drug Administration
Philip J. Schneider, MS
9:30-9:45 BREAK

9:45-10:15 Practice Reality-Nursing Issues in Critical Care
Bernice Coleman, RN, PhD

10:15-10:45  Patient Safety Issues in Drug Administration
Kathryn G. Rapala, RN, JD

10:45-11:15  Impact of Current Technology
Richard Kremsdorf, MD

11:15-11:45  Bedside Safety Software-IV Medication Use

Error Discovery
Mark Sullivan, PharmD

11:45-12:15 Return on Investment
John Parker

12:15-1:00 LUNCH

1:00-1:30 Performance Sourcing
Charles Denham, MD

1:30-4:00 Roundtable
4:00 Adjourn

4:00-7:00 The ALARIS® Center for Medication Safety Grand Opening
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Inter-Professional Conference
Provides Forum for Thought-Leaders
to Focus on Critical Errors and
Potential Solutions

A conference held on November 7,
2002, at the newly opened ALARIS®
Center for Medication Safety and
Clinical Improvement in San Diego
brought together a distinguished
faculty from clinical practice,
academia, organizations and
government. David Bates, MD,

Medical Director of Clinical and
Quality Analysis at Brigham and
Women's Hospital, chaired the
conference. Philip J. Schneider, MS,
FASHP, Director of the Latiolais
Leadership Program and Clinical
Professor at the Ohio State University,
moderated the roundtable discussion.

Nationally recognized experts from
multiple disciplines focused on
critical medication administration
errors and potential solutions. In his
opening remarks, Dr. Bates said, "If we
want to achieve the dream described
in the Institute of Medicine report,
Crossing the Quality Chasm, we're
going to need industry to take
leadership in ways like this.”
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PRESENTATION HIGHLIGHTS

Bates Frames Problem of Critical Medication
Administration Errors

Noting that safety is a systems property, Dr. Bates
began by emphasizing that healthcare systems need to
be substantially safer. His 1997 study showed that
administration was the stage most vulnerable to error
and that serious and life-threatening potential ADEs
were most often related to intravenous (IV) therapy.
The cost per PADE was approximately $5,000 per PADE
(1993 dollars), and projected annual costs for a 700-bed
hospital were $2.8 million. He noted, "These are the
kinds of data that | think we can use to justify invest-
ing in prevention efforts.”

Critical Medication Administration Errors:
Case Scenarios

Case 1. A resident physician misplaces a decimal point and
orders a 10-fold overdose of morphine in a drip for a premature
infant. The nurse administers the medication as ordered; the
patient has a respiratory arrest and dies.

Case 2. A physician orders 40 meg furosemide IV push. The
nurse draws up 40 mEq of KCI and gives it push. The patient dies.

Discussing current solutions,
9 Distribution of Administration

Dr. Bates reported that Potential ADEs

both computerized pre-
scriber order entry (CPOE)
and pharmacist participa-

Other 8%

tion on physician rounds
in the ICU have been
shown to reduce errors.

60% of serious and life-threatening

PADE's were IV's
Relatively few data are

available on bar coding; nonetheless, he felt that
there is reason for optimism that this technology also
can improve safety.
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In particular, Dr. Bates noted that intravenous delivery is "a very vulnerable spot. It's
hard to detect IV errors, and the true rate, | think, is almost certainly higher than that
which we currently know about. These errors have a very high severity level, and it's
hard to intercept them if you don't change systems. Just telling nurses to be more careful,
does not work. What we need to do is build approaches that help clinicians do what
they intend to do and don't rely on training."

His research on safe IV infusion systems focuses on the impact of a smart infusion
device with activated Guardrails® Software on error rates, length of stay, and costs for
critically ill patients. "Data from continuous quality improvement (CQl) logs from smart
pumps and other devices represent an extraordinary resource, a 'treasure trove' that we
can mine in our efforts to improve medication administration safety," he said. Dr. Bates
has also worked with ALARIS Medical Systems to put together a national consensus
group to create standards for dose limits.

Barker Reports Observational Techniques and Findings on Critical Medication Safety

Kenneth N. Barker, PhD, a pharmacy re-engineering pioneer, who introduced the unit-
dose medication distribution concept, reported on his studies over many years using
direct observation of clinicians to investigate medication errors. He noted that when he
began his studies in the 1960s, "We had some promising interventions at hand, such as
the new unit-dose concept. So we decided to focus on developing a method of measuring
medication error rates so we could move ahead to hypothesis testing, trying out promis-
ing solutions and measuring the error rates before and after each solution was imple-
mented during the test period."

Those studies showed that the overall error rate was 159%, including critical medica-
tions. The introduction of a unit-dose system reduced the overall error rate from 18.3%
down to 3.3%, which was wonderful, but it proved too expensive prior to the advent of
modern computer systems and automation. His 2002 study by observation in 36 health
care facilities detected an error rate of 19%, "which might suggest a lack of progress,”
he said. "But the range was 0-679%, which is encouraging in suggesting that some facili-
ties are learning to do things correctly." A recent study also showed that the IV route of
administration had a lower error rate, pointing to the increased attention being given to
critical medications.

Schneider Focuses on Identifying Gaps in IV Medication Administration

Professor Schneider discussed how the limits of human performance affect the medica-
tion use system and pointed out that new patient safety standards from the Joint
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. . . ] The NEW LOOK: Genesis of
Organizations (JCAHO) emphasize taking a complex system failure

Commission on Accreditation of Healthcare

more proactive approach. He noted that a
complex-system failure occurs when latent ~ ~
conditions (look-alike drugs, task redundancy,

. . . Institution w
the nursing shortage) and active failures Organization

(pick wrong drug, administer drug at wrong Information \
dose) align such that an accident occurs. Technical %
Defenses ACCIDENT
The challenge is to build defenses into the system Modified Reason 1981, Cook 1887
to reduce latent conditions and to take
human factors into account in designing processes and technology to prevent error. He
described failure mode, effects, and criticality analysis (FMECA) as a systematic
approach that can identify ways that a process can fail, why it might fail, and how it
can be made safer.

"With conventional infusion systems, there is no 'test of reasonableness' at the point of
care to validate whether an infusion has been programmed correctly before medication
is delivered to the patient,” Professor Schneider remarked. "Providing a nurse with an
alert if a programming mistake could result in delivery of a fatal dose is one way to
acknowledge the limits of human performance and to address one of the latent failures
that contributes to patients being harmed."

Coleman Emphasizes ICU Nurses' Practice Reality in Critical Care

The impact of the intensive care unit (ICU) environment on IV medication administration
was presented by Bernice Coleman, PhD RN ACNP-C, CNS/NP, a clinical nurse specialist
with over 25 years of ICU experience. Emphasizing that the patient and family are at the
center, Coleman pointed out that ICU complexity includes multiple IV medications, both con-
tinuous and intermittent; not enough lines for drug administration; and the need to bal-
ance changing care priorities with the needs of the patient, family, physician and ancil-
lary team. The ICU nurse's responsibilities and interventions on patient problems within
this dynamic environment have the potential to increase distraction and lead to medication
error.

"Nurses in critical care may be the brightest and best," Coleman said, "but ever-increasing
technology and patient acuity provide an impressive challenge for the practice of criti-

cal care nursing. Our current practice arena requires that nurses manage technology and
patient acuity on a minute-to-minute and day-to-day basis, which makes our work
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extraordinarily intense. The ICU nursing
environment on a given day must have
the right number of nurses with the right
expertise and skills, ancillary support and
amount of time to deliver expert care
that meets the needs of our critically ill

patients'.

Coleman recommended 1) point of care
computerization that provides a double
checking system prior to IV medication

administration and allows all technology

ICU Environment
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attached to the patient to be interactive and responsive to patient care changes, and 2)
an ICU nursing workforce that is adept at managing the technology while protecting the

caring environment.

Rapala Compares Legal,

Regulatory, and Patient Safety Concerns

Many external factors affect patient safety efforts. Kathryn G. Rapala, RN, JD, a fellow in the
American Hospital Association and the National Patient Safety Foundation patient man-
agement leadership program, pointed out that the legal system in the United States
focuses on identifying who can be held accountable for an error, which discourages open
information. Laws vary by state and can encourage or discourage open information.

In terms of the regulatory environment, Rapala noted that JCAHO has recognized that

errors are not the result of one per-
son and has worked to engage
organizations in systems analysis.
Increasing demands for the disclo-

sure of any error has proved prob-

Staffing

lematic for many institutions,
increasing workload and creating

Gets IV bags,
Checks
orders in binder | IV

confusion about which approach is

best. The complexity of care, includ-
ing interruptions to a nurse's work,
also affects medication safety.
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who are administering medications or providing care. "Organizations need to create a cul-
ture of safety, understand the complexity of the work being performed, and recognize that
healthcare is an extremely complex environment," she said. Most of all, organizations have
to shift from reacting to errors to being proactive in preventing errors. "Technology and
evidence-based practice provide useful tools for improving error prevention," Rapala
said. "But it is important to understand the work, so that the technology solution fits
the problem."

Kremsdorf Assesses Impact of Current Technology

Drawing on his extensive experience in working with large healthcare systems to prioritize
their technology investments, Richard Kremsdorf, MD, emphasized the importance of
recognizing clinicians' hierarchies of needs. "They want technology that provides them
with data such as basic laboratory results, point-

of-care (POC) numbers, and the medication admin- Value vs. Difficulty
istration record, before the more complicated Higher
R . CPOE Smart Infusion
technology such as CPOE," Dr. Kremsdorf said. Devices
. , POC

"Resistance occurs when tools don't match needs, Value Numbers
do not make clinicians more efficient, or are miss- BoMA
ing functionalities."

Lower

Lower Higher

Noting that CPOE and bar coded medication adminis- Ease of Implementation

(€) 2002 Five Rights Consuling Inc.

tration offer numerous benefits, Dr. Kremsdorf also

pointed out that systems' deficiencies can make implementation difficult. "A technology
such as a smart infusion device, which has a high level of value and low difficulty of
implementation, has a greater likelihood of being accepted by clinicians and having a
positive impact on medication safety, compared with systems such as CPOE which can
offer great value but where implementation is complex and challenging."

Sullivan Looks to Integration of Guardrails® CQl Event Tracker
. Distribution of Event Types (n=1475)

Information Technology to

Enhance Patient Safety
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Mark Sullivan, PharmD, began by focusing

on the patient and sounding a note of

caution. "Any time you add information

Number of Events

technology and changes can occur more
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quickly, you have more potential to

introduce harm into the system," he
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said. "The primary requirement must Guardrails® CQl Event Tracker
a|Way5 be, 'First, do no harm.'" At Dose Alerts Resulting in Reprogramming
Vanderbilt University Medical Center, 20
CPOE is integrated with the pharmacy 15 B Sum of CountTimesLimit
X . [T] Sum of CountTimesintended
information systems (PIS), so that a
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more informed treatment decisions.
"We wanted to integrate decision support at the bedside, and now we have a tool to do
that. We chose the MEDLEY™ System because of the importance of the software in the
pumps to prevent medication errors at the bedside," Dr. Sullivan said. "Without any
change in practice at the point of care, we now have a whole new trove of data from the
pumps to mine for CQl-related issues."

Parker Compares Return on Investment

"With regard to medication safety, clinical issues are obviously paramount, yet economic
issues must be considered as well," noted John Parker, Protocare Sciences, in his presen-
tation on the use of science-based ana-

. . 5-Year ROI
lytic software, clinical tools and exten-
; The MEDLEY™ System 5-Year ROI Estimate is AImost Three Times Greater
sive databases to calculate return on Than CPOE 5-Year ROI Estimate (lllustrative 700 Bed Adult Hospital;
investment (ROI). "Typically, in the mind Disposable Delta 10% of Total Disposable Cost; ADE Cost of $2,915)

of a chief financial officer (CFOQ), the
minimally acceptable ROl for capital
projects is going to be 20% or 30%—in
other words, a fairly high return or even
higher, depending on the perceived risk
or the certainty of achieving those returns."

151%

The MEDLEY™ System CPOE
5-Year ROI 5-Year ROI

"The ROl estimates for CPOE and the MEDLEY™ System are very attractive," he said. "The
two technologies are complimentary, not mutually exclusive. The ROl is higher for the
smart infusion device, because the upfront costs are lower and you get to the returns
almost right away, as opposed to a long implementation period before you start to realize
any of the value of CPOE."

"The MEDLEY™ System has the advantage of being highly measurable in capturing actual
events that were avoided," Parker said. "For the first time, we can move out of conjec-
ture and into hard data."

8
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Denham Advocates Performance Sourcing

Charles Denham, MD, is founder of the Texas Medical Institute on Technology and the
CEO of Health Care Concepts, Inc. He uses performance sourcing, which evaluates cost,
impact, and difficulty of adoption, to help healthcare executives invest in safety tech-
nology. Dr. Denham cautioned that "Buying technology, by itself, is not enough-as people
realize when a huge project, such as a CPOE initiative, fails." Other factors influencing
success include best practices, the costs of bringing about cultural changes (training,
etc), which typically are one to two times higher than the cost of the technology itself,
and system integration. Imaging, lab, CPOE as it applies to medication management, and
the smart pump systems all have to work together and have impact on PADEs.

"Then we have to weigh cost, impact, and difficulty of adoption, so that we can generate
speed to impact. This is what can persuade CFOs, CEOs, and Boards of Directors, which
are investing enormous sums of money into these technologies," he said.

Dr. Denham noted during the discussion, "We haven't found anything like the smart
pumps in terms of speed to impact and a well circumscribed area that you can tackle
with best practices. If they really do work the way they need to work, we haven't found
anything that compares to the impact in terms of lives saved, potential dollars saved,
risk management and malpractice.”

The ALARIS® Center for Medication Safety and Clinical Improvement

Mission. The mission of the ALARIS® Center for Medication Safety and Clinical
Improvement is to raise awareness among health care professionals of the risk
of harm associated with critical drug delivery errors and to share clinical best
practices to achieve patient and caregiver safety.

Additional Information. Please visit www.alarismed.com or contact:
Kelly Kersey, Program Coordinator
Phone (858) 458-7010
Fax (858) 458-6002
Email: kkersey@alarismed.com
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