


High Alert Drugs:
Addressing Potential Errors Proactively

A continuing education program for nurses, pharmacists, and pharmacy technicians.
e

Upon completion of this activity, pharmacists and nurses will be able to:

. Identify medications and processes within the drug-use system prone to error
e List current and potential error-prevention regulations and standards impacting health-systems
e Outline the advantages and disadvantages of currently available technologies designed to reduce the risk of

medication errors
. Develop an implementation plan for intelligent infusion technology
e Describe the role of the health-system pharmacist and data generated by medication administration technologies in

quality improvement strategies to minimize medication errors

Upon completion of this activity, pharmacy technicians will be able to:

Define patient safety interventions developed since the publication of the original Institute of Medicine Reports

L]

e Define medication errors and how they appear within the medication-use system

e  Outline methods to improve safety of high-alert medications

e Outline a process to implement intelligent pump technology in a hospital
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In 1991, results published from the Harvard
Medical Practice Study showed that adverse medical
events (AMEs) occurred in approximately 4% of the
hospitalizations in the state of New York, with
almost 14% of those events leading to death.! The
estimate of 44,000 to 98,000 annual patient deaths
due to AMEs often quoted in the literature was
derived in part from this study. The study also
showed drug complications were the most common
type of AME occurring in 19% of the cases.? This is
an important outcome for pharmacists to focus on
for patient safety issues because many adverse drug
events (ADEs) are the result of medication errors
(MEs).

The Harvard Medical Practice Study was
followed approximately eight years later by reports
from the Institute of Medicine (IOM) Committee on
Quality of Healthcare in America entitled, “To Err is
Human: Building a Safer Health System” and
“Crossing the Quality Chasm: A New Health System
for the 21% Century”, which discuss the issue of
safety and quality in the US healthcare system.®*
Following publication of these reports, there have
been a number of organizations either created or that
became more focused on quality and patient safety.
(Table 1)

The Joint Commission (JC) has embraced
recommendations from the IOM in their
accreditation standards and in the patient safety
goals that are updated each year, with a great
majority of the goals focusing on the medication use
process.” (Table 2) Larger groups like the Centers
for Medicare and Medicaid Services (CMS) are also
becoming concerned not only with making sure
people are provided with healthcare but also with the
quality and effectiveness of the use of healthcare.
This is reflected by the inclusion of Medication
Therapy Management (MTM) services in Medicare
Part D. The Agency for Healthcare Research and
Quality (AHRQ), which is also a good source for
patient safety information, exists and is funded in
large part because of the recommendations from the
IOM that there be a policy-making and information-
sharing body, outside of the Food and Drug
Administration (FDA), in the US government. The

Table 2. JC 2008 National Patient Safety Goals
for the hospital focusing on the medication use
process.

= Improve patient identification.

Improve communication.

Improve medication safety.

Reconcile medications.

Encourage patient involvement in safety.
Identify specific safety risks.

Improve response to patient condition.

Institute for Healthcare Improvement (IHI) is a non-
profit organization dedicated to improving
healthcare quality in America.  Purchasers of
healthcare are asking for some assessment of quality
before they purchase healthcare from hospitals and
are beginning to include specifications as to what
they are looking for. The Institute for Safe
Medication Practices (ISMP) publishes a bi-weekly
newsletter that allows providers to learn from the
negative medication experiences of others so that the
same mistakes are not repeated. There are state
organizations that are working to improve the
quality of healthcare within the state. Health grades
are allowing consumers/patients to assess the quality
of specific hospitals. Insurers,  business
organizations, and patients themselves, are also
asking about the quality of healthcare that is being
provided.

Using the results from the Harvard Medical
Practice Study the IHI developed The 100,000 Lives
Campaign.  This campaign was a nationwide
initiative to reduce morbidity and mortality within
the American healthcare system.° A follow-on to
this campaign is The 5 Million Lives Campaign.
The goal of this campaign is to prevent 5 million
incidents of medical harm over a two year period.’
Because medications are a common cause of harm, a
number of the recommendations developed for this
campaign address medication use. These
recommendations include:

Develop a patient safety culture.

Reduce harm from high-hazard medications.
Improve medication core processes.
Improve medication reconciliation.

Table 1. Organizations/groups concerned about patient safety.

Joint Commission (JC)

National and state patient safety organizations

Centers for Medicare and Medicaid Services (CMS)

Health Grades

Agency for Healthcare Research and Quality (AHRQ) | Insurers
Institute for Healthcare Improvement (IHI) Business organizations
The LEAPFROG Group The Patient

Institute for Safe Medication Practices (ISMP)
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These examples illustrate that there is a
broad range of safety concerns that have emerged
since the publication of the Harvard Medical
Practice Study and the works of the IOM. This
monograph will discuss intelligent pump technology
and the contribution this technology makes to patient
safety, specifically with regard to high-alert
medications. It will also describe methods and
procedures for setting up processes to utilize the
pumps within the institution.

Medication Errors.  An error is an
unintended action, either of omission or
commission, or an act that does not achieve its
intended outcomes. A medication error is “any
preventable event that may cause or lead to
inappropriate medication use or patient harm while
the medication is in the control of the healthcare
professional, patient, or consumer”.® (Table 3)

Table 3. Definitions of error-related events or
conditions.

Sentinel event. An unexpected occurrence
involving death or serious physical or
psychological injury or the risk thereof.

Near miss. Any process variation which does not
affect the outcome but for which a recurrence
carries a significant chance of a serious adverse
outcome.

Hazardous condition. Any set of circumstances
which significantly increases the likelihood of a
serious adverse outcome.

Leape, et al., showed where medication
errors took place within the medication-use system
and what percentage of those errors were intercepted
before they reached the patient.’ (Table 4) The data
shows that drug prescribing and administration are
the two areas where pharmacists would want to
focus their attention to prevent MEs from occurring.
Areas where potential ADEs are intercepted are
those where there are “double-checks” in place, with
almost half of the physician ordering errors being
intercepted because both nurses and pharmacists
check these orders before a drug is administered. As
one moves closer to the patient, it less likely that a
potential ADE will be intercepted. This is because

at the drug administration area, there is no one to
intercept the error, unless another nurse or the
patient, can “double-check” what is being
administered. By combining the data from the
Harvard Medical Practice Study with the data that
shows where errors most frequently occur and are
detected, it becomes apparent that healthcare
professionals need to focus their attention on drug
administration as an area where patient safety can be
improved and where the greatest yield can be
realized.

The Swiss Cheese Model. In the hospital,
there are barriers and defenses built into the
processes that are designed to protect the patient
from hazards inherent to the system. Each layer
should prevent errors from reaching the patient. In
reality, each layer of defense has holes like a piece
of Swiss cheese. The presence of a hole in one of
the slices does not necessarily correlate to a bad
outcome, but in instances when a hole in each
sequential slice lines up, the error can reach the
patient. The holes represent active failures and
latent conditions.™ (Figure 1)

Figure 1. Swiss Cheese Model.*

Hazards

Losses

10

Active failures.™ Active failures are unsafe
acts committed by individuals with direct patient
contact. For example, a physician may prescribe
ampicillin to a penicillin-allergic patient not
realizing ampicillin is a penicillin-derivative, or a
nurse may administer vancomycin too rapidly
causing “red man syndrome”. These events are
usually short-lived because once the mistake is
realized, that same mistake may not be made again.
Usually these types of errors are violations of the

Table 4. Common places where MEs occur and ADE interceptance rate.

Task MEs that Occurred ADEs Intercepted
Physician ordering 39% 48%
Nurse administration 38% 2%
Transcription/verification 12% 33%
Pharmacy dispensing 11% 34%
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process and represent a minority of the errors. These
types of errors are not because of weaknesses in the
system and are difficult to predict.

Latent failures/conditions.™ These
conditions are weaknesses in the system, sometimes
referred to as “resident pathogens”, that arise when
the system is designed and procedures are written.
Latent failures explain the majority of the errors that
occur. This type of failure can cause error-prone
conditions (i.e., time pressure, understaffing, fatigue,
inexperience, etc.) and create long-lasting holes in
the system (i.e., unworkable procedures, design and
construction deficiencies, etc.). These conditions
can remain dormant for long periods of time before
they combine with an active failure to produce a
negative outcome in a patient. The good news
regarding latent failures is that they can be identified
and fixed before an adverse outcome occurs.

Examples of active failures and latent
conditions were shown by Leape, et al.° who
analyzed the root causes for errors that happen when
patients are injured by medications. Some of the
active failures that caused ADEs included: rule
violation, slips and memory lapses, transcription
errors, and dose-identity checking. The two most
common latent conditions were lack of information
about the drug (29%) and lack of information about
the patient (i.e., no lab values for the pharmacist)
(18%). As a result, institutions may want to focus
their attention on providing more information about
medicines and the patient to the appropriate
personnel in order to “fill in the holes” and
strengthen the system.

IHI Model for Improvement. With this
information available, the question is, “How can the
system be changed?” One of the techniques
developed by the IHI is called the Model for
Improvement.'? (Figure 2) This model is based on
three questions:

1. What are we trying to accomplish?

2. How will we know that a change results in
an improvement?

3. What changes can we make that will result
in an improvement (i.e., What are we going
to do differently?)

Using the cycle for learning improvement (Plan, Do,
Study, Act) and focusing on the “study” step, one
needs to question if the change made results in an
improvement. In order to answer this question, an
emphasis needs to be made on measurement. Figure
3 is an example of a run chart which is used to
measure the change in performance over time. This
allows the measurer to determine the outcome of the
change made to a process.™

Figure 2. IHI Model for Improvement.*?

What are we trying
to accomplish?

How will we know
that a change is an
improvement?

What changes can we
make that will result
in improvement?

l

Measurement. Measuring medication
safety is not easy. Errors in the hospital are very
common. A recent study in 36 hospitals and skilled
nursing facilities showed that 19% of the doses were
given in error.** This information has not had much
of an effect outside of pharmacy because a great
majority of these errors fortunately did not result in
an adverse outcome.

One way to measure errors is to record and
evaluate sentinel events. The JC requires that these
events be identified and have root-cause analyses
performed. The problem is that sentinel events
occur so infrequently that it is difficult to learn about
weaknesses in the system from them.

There has also been interest shown in being
more proactive and looking at events that are
deviations from what should have happened. This is

Figure 3. Run chart.”®
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utilized when the infusion rate was set and therefore,
the error was not averted by the pump. This is a
liability to the institution, and a safety hazard to the
patient, because the technology was in place but not
utilized. If the technology is not utilized correctly, it
will not work.

Conclusion. Patient safety is an important
component of healthcare. Much of the attention is
focused on drug therapy because landmark studies
have shown that the largest percentage of safety-
related events involve a medication. There are a

number of technological solutions to address patient
safety, and one of the most widely adopted is
intelligent pump technology. It appears that
intelligent pump implementation is less time
consuming, less difficult, and less expensive than
other technologies. Implementing intelligent pumps
within an institution requires a great deal of planning
and coordination for it to be successful. Appropriate
planning, implementation, and assessment are
necessary to maximize the improvement in patient
safety that can be realized with this technology.
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Continuing Education Processir_{_g

Continuing education for this program is processed solely through the ProCE on-line CE Center. To receive CE credit, please complete
the program Post-Test and Evaluation forms at http://proce.rxschool.com in the “Featured CE” section. With a passing grade of 70%

or greater on the Post-Test, you will be able to print your CE statement of credit on-line.

Post-Test

1. All of the following medication use recommendations
are part of the 5 Million Lives Campaign except:

Develop a patient safety culture

Reduce harm from high-hazard medications

Improve medication core processes

Improve medication reconciliation

All of these are part of the Campaign

moowp

2. The most common task where adverse drug events are
failed to be intercepted is during:
A. Physician ordering
B. Nurse administration
C. Transcription/verification
D. Pharmacy dispensing

3. As a medication moves closer to the patient, it is less
likely that a potential adverse drug event will be

intercepted.
A. True
B. False

4. The majority of errors that occur in the hospital are the
result of:
A. Latent conditions/failures
B. Active failures
C. Negligent acts
D. Dose-identity checking

5. The most common latent conditions encountered in the
hospital are:
A. Lack of information about the drug
B. Preparation errors
C. Lack of information about the patient
D. AandC
E. None of the above

6. The Joint Commission requires these types of events to
be identified and have root-cause analyses performed:
A. Free lessons
B. Sentinel events
C. Hazardous conditions
D. None of the above

7. The best method for monitoring and detecting adverse
drug events is:

Voluntary reporting systems

Computerized detection programs

Observation studies

Criteria-based audits/retrospective chart

reviews

More than one of the above methods may be

required

oSowp»
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8. According to the American Society of Health-System
Pharmacists National Hospital Pharmacy Surveys, of the
following three technologies: computer prescriber
order entry, bar code medication administration, and
intelligent pumps, the technology that appears to be
adopted more quickly than others is:

Computer prescriber order entry

Barcode medication administration

Intelligent pumps

All three technologies are being adopted

equally

Sowp»

10.

11.

12.

13.

14.

15.

The majority of high-alert medications are administered
by the following route:

A. Orally

B. Topically

C. Intramuscularly

D. Intravenously

With regard to the intelligent pump library, what
discipline should “own” the library and be responsible
for its maintenance?

A. Pharmacy

B. Nursing

C. Physicians

D. Information technology

E. Biomedical engineering

Within the drug library, clinical care areas (CCAs) can
be defined by:

Demographic unit

Consolidated groupings

A combination of A and B

A, B,and C

CCAs are not an important component of the
drug library

moowp

When building the drug library, the following
institutional documents should be available to facilitate
the building process:

A. Standard drug concentrations

B. IV preparation guidelines/policies and

procedures (P&P)

C. IV infusion administration guidelines/P&Ps

D. Order sheets/protocols

E. All of the above

It is all right if hard limits set within the drug library are
estimates because these values can be overridden by
the nurse administering the medication.

A. True

B. False

Reports obtained from the intelligent pump can do all of
the following except:

A. Identify therapeutic trends

B. Identify workload practices

C. Identify patients with drug allergies

D. Identify clinically appropriate dosing limits

All of the following are true regarding the use of
intelligent pumps in a “wireless” environment except:
A. Each pump has to be taken out of service to
retrieve reports and load libraries
B. Reports are available on a “real-time” basis
C. Libraries can be loaded to all of the pumps
simultaneously
D. Pumps can be automatically tracked
throughout the hospital
E. Pumps can be managed from remote locations
in the facility
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