
ASHP urges hospitals to take steps 
to evaluate medication use systems

In the wake of a drug safety accident at Indianapolis’ Methodist
Hospital that killed two infants and left four others seriously ill, the
American Society of Health-System Pharmacists (ASHP) called on

hospitals to critically evaluate their medication use systems to help
avoid dangerous or fatal errors. The problem occurred when the infants
mistakenly were given an adult dose of the blood thinner heparin, 1,000
times the dose they should have received.

“We are not judging what happened in that situation,” ASHP practice
standards and quality director Kasey Thompson, PharmD, told Drug
Formulary Review. “But we want to highlight all the interventions to be
considered when hospitals are thinking through their own systems in
response to that tragedy.”

“Our hearts go out to the infants’ families and the hospital staff
involved in this terribly sad event,” said ASHP executive vice president
and CEO Henri Manasse Jr., PhD, ScD. “This should be a wake-up call
for hospitals across the country to be absolutely certain that the right
systems are in place to prevent medication errors. Mistakes such as
these are nearly always the result of a systems failure. It’s vital that a
systems approach is used to evaluate and prevent medication errors,
rather than blaming an individual.”

ASHP said hospitals and health systems should conduct a critical and
thorough self-examination of their medication-use systems, including how
medications are stored, prescribed, prepared, dispensed, and administered.
But the society cautioned that hospitals should never assume technology
alone will prevent all errors or solve all problems with highly complex
medication use processes.

Trained professionals must remain in charge
“The judgment of educated and trained health care professionals

should always serve as the initial and final authority regarding the
safety of the patient,” Manasse said.

ASHP’s recommendations say medication use in hospitals and health
systems is highly complex and often includes more than 100 distinct steps,
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each of which offers numerous possibilities for error
and patient harm. Methods of reporting, analysis,
and follow-up should emphasize process improve-
ment, establish a culture of safety, and avoid blame,
the society says. Only through coordination of med-
ication-use processes and error-reduction strategies
can patient safety be improved.

ASHP’s recommendations on reducing medica-
tion errors in hospitals and health systems include:

• Assign a pharmacist to lead an ongoing,
interdisciplinary medication safety team of health
care professionals that conducts a proactive and
structured analysis of the medication use process
in pediatric and neonatology settings and identi-
fies high-risk areas where mistakes could harm
patients. 

• Perform a thorough analysis of all drug
preparation activities in NICU and PICU with an

acute review of processes where staff manipulate
the concentration of manufacturer-ready pack-
ages before administration. This is especially crit-
ical when the manufacturer-ready package is 10%
greater than normal dose ranges administered.

• Minimize the number of available concentra-
tions of intravenous medications through organi-
zational policy developed by the P&T Committee.

• Dispense medications used in pediatrics and
neonates in ready-to-use (unit-dose) form prepared
by the pharmacy. For critical care beds, 64.3% of
hospitals dispensed 75% or more of injectable med-
ications in unit-dose form. Ideally, all medications
used in a hospital should be prepared and dis-
pensed by the pharmacy in unit-dose form.

• Implement bar code bedside scanning tech-
nology. Bar code medication administration is
increasing, with 9.4% of hospitals reporting
implementation in 2005, compared with just 
1.5% in 2002.

• Develop a standardized process, train staff,
and routinely assess competency of staff on per-
forming independent checks (double-checks) for
all high-risk medications. That process should be
used even if bar code bedside scanning is in place.

• Seek and use knowledge from other institu-
tions that have solved similar problems.

• Always label medications with the drug
name and strength. No exceptions to that rule
should be made, especially if there are any inter-
vening steps or interruptions between medication
preparation and administration. That step also
reinforces the need to read the drug label.

• Avoid placing look-alike/sound-alike prod-
ucts in the same matrix drawer of automated dis-
pensing devices.

While a reported 71% of hospitals use auto-
mated dispensing devices for drug distribution, it
is vital that the judgment of educated and trained
health care professionals serve as the initial and
final authority regarding patient safety. Of the hos-
pitals using automated dispensing cabinets, 82.6%
have pharmacists check the accuracy and integrity
of medications contained in the automated dis-
pensing cabinets either before or after medications
are replenished. And 32% of hospitals required a
two-pharmacist check before dispensing medica-
tion to high-risk groups such as pediatric patients.

“Most errors and patient harm occur as a result
of poorly designed and managed processes in
which medications are stored, prescribed, pre-
pared, dispensed, and administered,” ASHP says.
“Diligent and ongoing efforts to continually iden-
tify and improve error-prone aspects of these
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highly complex and changing processes can drasti-
cally minimize potential patient harm. Many pro-
cess improvements require substantial financial
investments, which have a high rate of return if cal-
culated in terms of avoided patient morbidity and
mortality. Payers and insurers should give hospi-
tals direct incentives to make these investments.”

Local needs dictate what to work on
Asked if there are certain recommendations

that are more important than others, Thompson
tells DFR that they tend to be hospital-specific,
dependent on what hospitals have already done.
“Ideally, hospitals would do all of the recommen-
dations,” he says, “but realistically they will be
looking at where their greatest needs are.”

Thompson adds that hospital and health sys-
tem pharmacy directors have the responsibility 
to work in an interdisciplinary fashion to ensure
medication safety for their patients. “Pharmacy
directors play a vital role in leading team-based
efforts,” he says.

Given that a lot depends on local conditions,
Thompson still says some of the ASHP recommen-
dations are “low-hanging fruit” that can be imple-
mented with sufficient initiative and agreement
but don’t require financial resources. Included in
that category are the recommendations to use stan-
dard concentrations and to be sure look-alike and
sound-alike medications are separated in drug dis-
pensing equipment. 

Two other recommendations that all organiza-
tions could do without spending a lot of money,
he says, are to be sure there are independent dou-
ble-checks for all high-risk medications and to be
sure that all medications are labeled. 

[Editor’s note: More information is available on-
line at www.ashp.org. Contact Dr. Thompson at (301)
664-8663 or e-mail: kthompson@ashp.org.] ■

South Carolina hospital
cuts ‘rate of harm’

In the wake of the Institute of Medicine report 
on medication errors, Florence, South Carolina’s

McLeod Regional Medical Center initiated a series
of steps to improve patient safety and reduce the
hospital’s “rate of harm.” McLeod director of
pharmacy services Natasha Nicol and associate
vice president of nursing Leanne Huminski

described their success for Modern Healthcare.
They said the hospital turned to a “significant

top-to-bottom culture change” to bring about a
reduction in the rate of harm from 3.5 per 1,000
doses to less than one per 1,000 doses. In the pro-
cess, they also have cut the number of steps in
filling medication orders from 17 to five, and the
time it takes to deliver a drug to the bedside from
90 minutes to less than 20. 

The hospital’s three key areas of focus were cul-
ture, automation, and process, Nicol and Huminski
said. The goal of the culture change was to create a
sense of urgency regarding medication practices
that lead to harm, and to engage employees to cre-
ate a safer environment for themselves and patients.
Another fundamental culture shift was to attempt
to remove the shadow of blame, which Nicol and
Huminski believe inhibits progress toward improv-
ing medication error rates. One of the first steps in
changing perspective was to rename the Adverse
Drug Events Committee the Medication Safety
Committee, which had as its vision to “be safe for
every patient, every time, while making it easier for
caregivers to do the right thing and impossible to
do the wrong thing.”

McLeod received a Pursuing Perfection grant
from the Robert Wood Johnson Foundation and
was helped by medication safety experts at the
Institute for Healthcare Improvement in develop-
ing a four-year medication safety strategic plan
that includes the nation’s documented best prac-
tices in preventing adverse drug events.

Process and automation changes first required a
thorough review of what processes were in place
and why. The authors say McLeod’s existing phar-
macy system was not able to accommodate the
sheer number of available medications and the
new types of drugs, along with restrictive storing
conditions and the often immediate need for phar-
maceuticals in patients’ rooms. Technology acqui-
sition focused on four core areas — automated
drug dispensing, bar coding, computerized physi-
cian order entry, and medication reconciliation.

Cutting steps through automation
The team leaders say automatic drug dispensing

was critical to reducing the number of dispensing
steps, a desirable goal since each of the existing 17
steps represented an opportunity for error to be
introduced. Switching from a system in which
drugs were stored on a centralized cart to one in
which drug dispensing units were positioned
throughout the facility, but only accessed through a
computer, was an immense undertaking that met
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some resistance from nursing staff. But they report
the reluctant nurses quickly became fans of the ease
of use and the ready supply of medication at every
unit. 

Based on the initial success with dispensing
automation, the Medication Safety Committee
decided to install a bar coding system, which
now has been fully implemented. With this sys-
tem, nurses scan the code on their badges, the
patient’s wristband, and every drug to ensure the
right drug is administered in the right dose to the
right patient. The bedside system includes an
electronic medication administration record. One
challenge, Nicol and Huminski report was get-
ting the right bar code on each drug since there
still is no industry standard. They use a system
that gives them the flexibility to deal with such
issues. Today, some 80% of the drugs coming into
the hospital already contain a bar code they can
use, while they code the remaining 20%.

Because the hospital feels a responsibility for
ongoing patient safety even after discharge, they
turned again to technology to be sure patients are
sent home with specific and clear medication
orders. “Our drug reconciliation plan started
with a computerized admission assessment his-
tory form that the nurse fills out at the initial
patient assessment,” they said. “In addition to
talking with the patient and the family, the nurse
may also call the patient’s pharmacy.”

The physician reviews the medication list either
on-line or on paper and is then able to change or
continue home-use medications. An electronic
form goes to the pharmacist for verification, cut-
ting transcription errors to nearly zero, Nicol and
Huminski said. The process is repeated any time a
patient changes location or level of care.

Other states may adopt their changes
The two said the final step of the reconciliation

process is providing each patient with complete
and accurate medication information on dis-
charge. They worked with the South Carolina
Hospital Association to develop a universal med-
ication form that is now the statewide standard
and also is being considered by several other
state hospital associations. 

“The cost of deploying these technologies was
considerable,” Nicol and Huminski reported, “and
the Robert Wood Johnson Foundation grant was
helpful. In retrospect, however, our costs were
minor compared with the results. Our adverse
drug events have been reduced by 90% and our
rate of patient harm is 0.34 per 1,000 doses.”  ■

Society wants pharmacists
to head pharmacy services

The Canadian Society of Hospital Pharmacists
(CSHP) says only licensed pharmacists

should be named to head hospital-based phar-
macy services. “A licensed pharmacist can be
held accountable for the quality of professional
pharmacy services and operations,” the society
says in a position statement. 

It said the role of head of hospital pharmacy
services requires more than just budgeting, per-
sonnel management, and drug distribution. It
also requires the assurance of proper drug utiliza-
tion, implementation of safe medication use sys-
tems, and proper conditions for drug storage and
preparation, which all require skills that non-
pharmacists are not likely to possess. In addition,
CSHP said, pharmacy leadership necessitates an
understanding of the specific professional issues
involved in hospital pharmacy such as ethics,
law, knowledge requirements, and patient care.

“CSHP realizes that interdisciplinary care and
close relationships with other health care profes-
sionals are critical,” the statement says. “A pharma-
cist who demonstrates strong leadership of the
hospital pharmacy department helps to foster the
provision of pharmaceutical care by that depart-
ment and, as a result, will help to improve patient
outcomes.

The society advanced five rationales as to why
a licensed pharmacist is best suited to hold the
position of head of hospital pharmacy services.

1. The complexity of the medication use sys-
tem necessitates a comprehensive and special-
ized knowledge base. Because of the medication
use system’s complexity, pharmacists must focus
their attention on the interaction between com-
plex drugs, urgent and often stressful patient
care situations, and necessary communications
with other health care professionals, the state-
ment said. Moreover, the complexity extends to
the number and variety of adverse outcomes of
drug therapy, including drug-related morbidi-
ties, adverse drug events, medication errors, and
medication misadventures.

2. Pharmacists are best suited to have the
knowledge, skills, and abilities required of 
a head of hospital pharmacy services. The
American Society of Health-System Pharmacists
says knowledge, skills, and abilities needed by 
a hospital pharmacy service head cover a wide
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variety of topics, including practice foundation
skills, leadership, planning, marketing, securing
resources, implementation of programs and ser-
vices, and monitoring. Successful management of
a hospital pharmacy department requires a com-
bination of clinical drug therapy knowledge, prac-
tice experience, and management skill. To be able
to be accountable for the medication use process,
heads of pharmacy services must have extensive
knowledge, skills, and abilities of the pharmaceu-
tical supply chain, clinical therapeutics, technol-
ogy and informatics management, human
resource management, and budget management.

3. Several provincial pharmacy regulatory bod-
ies in Canada specify that the head of hospital
pharmacy services must be a pharmacist. While
there are variations across Canada in provincial
and territorial pharmacy regulations, at least six
provinces explicitly require that a pharmacist hold
the position of head of a hospital pharmacy depart-
ment. The statement said such a stance “reflects
broad recognition at the provincial legislative level
that pharmacists are best qualified to function as
heads of hospital pharmacy services,” and should
be adopted across the country for consistency.

4. National and international professional
practice guidelines recommend that heads of
hospital pharmacy services be pharmacists. The
society said that in accordance with Canadian
and American guidelines for hospital pharmacy
practice, heads of hospital pharmacy services
should be pharmacists.

5. Pharmacists are needed in management roles
for leadership and advancement of the profes-
sional of pharmacy. “The need to develop effective
leaders in hospital pharmacy is becoming more
important in today’s complex and rapidly chang-
ing health care environment,” the statement said.
“Relative to the situation of just a few years ago,
pharmacy practice now involves increased drug
information, a greater number of drugs on the mar-
ket, additional rules and regulations, more demand
for services and improved quality, technological
advancements, and declining hospital financial
conditions, as well as issues related to drug short-
ages, drug recalls, and pharmacist shortages.
Developing leaders at all levels of pharmacy prac-
tice, including managers, clinical practitioners, fac-
ulty, residents, students, and pharmacy technicians,
is essential in advancing and promoting the phar-
macy profession. 

“Role models and mentors are also required
for the health of the hospital pharmacy profes-
sion . . . . Pharmacy is an autonomous profession,

and pharmacy services must be directed by an
individual who is skilled and experienced in
pharmacy practice. It is not in the public interest
to turn over management of a professional ser-
vice to someone outside the profession. Strong
leaders in hospital pharmacy are needed to
ensure that hospital pharmacy management
remains under the direction of pharmacists.”

(Editor’s note: Download the CSHP statement at
www.cshp.ca/dms/dmsView/1_PositionStatement
FINAL.pdf.) ■

Multidisciplinary approach
may overcome ICU barriers

Published clinical trials have demonstrated
morbidity and mortality benefits of moderate-

to-tight glycemic control in critically ill patients.
Despite a growing body of evidence supporting
use of this beneficial intervention, attaining such
glucose control remains difficult. Research by
Kevin Anger, PharmD, at Brigham and Women’s
Hospital pharmacy department in Boston, has
found that health care providers face many
potential barriers to providing optimal glycemic
control in their ICUs. Developing strategies to
overcome identified barriers is essential to ensure
glycemic control and improve patient outcomes.

Barriers to ICU glucose control, Anger says,
include the role of different health professionals 
in glucose management, communication among
health care professionals, guidelines, protocols,
ICU culture, fear of hypoglycemia, glucose moni-
toring, education, systems analysis, health care
resources, nutritional needs, and drug utilization.
“By ensuring compliance, changing ICU culture,
developing guidelines and protocols, and incorpo-
rating a multidisciplinary approach, clinicians can
achieve glycemic control in the critically ill popula-
tion and improve patient outcomes,” Anger says.

According to Anger, a multidisciplinary
approach to patient care can lead to improved out-
comes in critically ill patients and failure to inte-
grate these services is a potential barrier to glucose
control and quality of patient care. “Evaluating the
characteristics of the ICU can be used to clearly
define roles of health care professionals in patient
glucose management,” he wrote. “Improving glu-
cose control may involve the use of clinical path-
ways, clinical practice guidelines, and decision
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support tools that use the services and specialized
knowledge of all professions practicing in the ICU.
By developing clinical care pathways, a ‘road map’
of care is developed that outlines the responsibili-
ties of each provider in managing patient glucose
levels. A road map of care will define who starts the
treatment, writes patient-specific orders, monitors
therapy, and adjusts pharmacologic and dietary
interventions. Clinical care pathways should incor-
porate a multidisciplinary approach to glycemic
control that facilitates communication, goal-setting,
and feedback, all with the goal of improving patient
outcomes.”

First, understand facility’s culture, resources
Anger says clinicians must understand the cul-

ture and resources of their facility before develop-
ing and implementing glucose control protocols.
Protocols should eliminate reliance on one service
to drive the protocol. Development of a seamless
institutionwide protocol, with systems in place
that reduce decision-making and increase multi-
disciplinary support, can improve ICU glucose
control and patient outcomes.

With only 50-75% of Americans receiving the
standard of care recommended by established
guidelines, failure to begin insulin therapy creates
an obvious barrier to controlling glucose in criti-
cally ill patients. Glucose control protocols won’t
improve patient outcomes if they aren’t used,
Anger notes. Implementation of glucose control
procedures that specify the roles of physicians,
nurses, pharmacists, and nutritionists in controlling
glucose concentrations must fit in the institution’s
culture to ensure efficacy, safety, and compliance.

Inadequate communication among health care
professionals in the ICU can create another bar-
rier to achieving glucose control in critically ill
patients, Anger says. While a multidisciplinary
approach to patient care can improve patient out-
comes, communication problems among clini-
cians can lead to inadequate glucose control. And
worsened patient outcomes may be attributed to
poor communication, teamwork, understanding
of shared goals, and problem-solving skills
among ICU staff. 

Developing ICU glucose control pathways that
facilitate and ensure communication among health
care providers is essential for providing optimal
treatment, according to Anger. Both dietary and
pharmacologic interventions must be communi-
cated to all clinicians participating in patient care.
Easy access to information in the form of comput-
erized physician order entry, the electronic drug

administration record, point-of-care testing, and
daily multidisciplinary rounds allow clinicians to
share information and optimize glucose control
interventions.

Protocols necessary for success
Anger’s research also found that implementa-

tion of ICU glucose control protocols is essential to
achieving tight glucose control there. “Advantages
of protocol use,” he says, “include more consistent
glucose control, reduced trial and error patterns
with intravenous insulin, ability to maintain blood
glucose concentrations within the desired range,
and earlier treatment of hypoglycemic events. And
failing to implement intravenous insulin protocols
raises a major barrier to controlling glucose con-
centrations in critically ill patients.” 

He notes that the American College of Endo-
crinology and the American Diabetes Association
recommend target blood glucose concentrations of
80-110 mg/dL in critically ill patients. Several ICU
glucose control protocols are in published literature,
but few have been subjected to efficacy, safety, and
logistic analysis. Anger says institutions should
evaluate the ability of their ICU glucose control
protocols to achieve recommended target blood
glucose concentrations and to maintain safety.
Institutions seeking to implement new protocols 
are faced with the challenge of incorporating proto-
cols published in the literature or developing and
testing their own protocol.

To achieve practice changes, Anger says, it is
necessary for one or more clinicians to become
“physical champion” and be the driving force for
implementing the change. Someone who would
be a physical champion is willing to devote the
time, conduct the research, and gather the
resources needed to guide and implement a
change in practice.

“Physical champions consist of physicians,
nurses, pharmacists, and nutritionists who are
willing to undertake the long and tedious process
of changing glucose control practice in the ICU,”
Anger says. “Physical champions must develop
skills in analyzing literature, conducting research,
drafting guidelines, and political lobbying. Suc-
cessful physical champions must have a compre-
hensive understanding of and a detailed plan to
overcome the many barriers to ICU glucose con-
trol. Changing practice within the institutional
setting requires knowledge of sociopolitical,
professional, patient, intraprovider, and practice-
based factors that influence guideline implemen-
tation. The physical champion serves as the
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organizer of the cascade of events needed to
implement ICU glucose control guidelines.”

[Editor’s note: Contact Dr. Anger at (617) 732-
5500.] ■

Risks of accidental
poisonings explored

With the U.S. Consumer Product Safety
Commission warning that unintentional

poisonings are responsible for more than 1 mil-
lion calls to poison control centers and 78,000
hospital visits for children younger than age 5 
in 2003, Southwestern Oklahoma State Univer-
sity professor of nonprescription products and
devices W. Steven Pray, PhD, DPh, outlined in
U.S. Pharmacist some recent developments in poi-
son control.

• Acetaminophen has been a leading cause 
of poisoning for many years. It is said to be the
most common reason for poisonings in the United
Kingdom, being the source of 50% of acute poison-
related hospital admissions. Pray says pharmacists
“must stress the toxicity of acetaminophen products
at the point of sale. Alternatively, they might trans-
fer these products to a location behind the counter
to ensure that patients are properly advised of their
dangers.”

• Dietary supplements are more difficult to
research than most other categories of poisoning.
Pray said these poisonings are disappointing
because dietary supplements are a group of prod-
ucts whose legal meaning is ill-defined and whose
pharmacology and toxicology are incompletely
explained due to lax strictures inherent in the
Dietary Supplement Health and Education Act of
1994. “Since manufacturers are not required to con-
duct the research needed to prove efficacy or safety,
many simply do not do so,” Pray said. “Thus, the
average health food store stocks hundreds of prod-
ucts whose safety profiles are unknown. Manufac-
turers have therefore neglected carrying out the

standard toxicological tests, such as those required
of prescription products, because they are not
required to do so; they also are not required to
report adverse events to FDA.”

• Poison hemlock contains a variety of chemi-
cal neurotoxins, possibly resulting in nausea and
vomiting, abdominal pain, tachycardia, seizures,
ascending paralysis, muscular tremor, weakness,
and coma and death from respiratory failure.
Pray said herbal and homeopathic companies
have marketed products containing hemlock
using scientific names other than the most com-
mon one as a way to mislead consumers about
potential toxicity. Homeopathic web sites recom-
mend it for hundreds of unproven uses, Pray
said, such as vertigo, red earwax, striped shapes
in front of the eyes, corneal ulceration, cancer of
the face, pain in the breast, crusty ulcers on the
skin, and “hard” cancers. He said that while it is
true there are no published reports of toxicity or
poisoning from herbals or homeopathics contain-
ing poisonous hemlock alkaloids, the Institute of
Medicine has said that “absence of evidence of
risk does not indicate that there is no risk.”

• Veratrum album has been described as a
“violent irritant poison.” Despite lack of proof 
of safety and efficacy for any use, it is a popular
homeopathic remedy. It is allegedly effective for
nonsense delirium, vertigo, suppressed urine,
gallstone pain, forcible vomiting, black stools,
“shriveled fingers,” comatose sleep, and hun-
dreds of other unproven uses.

• Contaminated herbal teas have been the
subject of an FDA warning as early as 1991. Their
availability within homes could allow children to
eat the raw leaves used for brewing, or to con-
sume the tea itself, Pray said. 

• Topical pesticides often involve lindane, pre-
scribed for head lice, Pray said. Because of toxicity
issues, FDA in 1995 limited package sizes, required
a boxed warning, and required dissemination of 
a medication guide with each new prescription.
There are an estimated 1 million prescriptions
written for lindane each year. Centers for Disease
Control and Prevention (CDC) research in 2005
uncovered 857 cases of unintentional ingestion of
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topical lindane, with 8% suffering adverse effects of
moderate severity and 1% experiencing effects of
high severity. Signs and symptoms included vomit-
ing (59%), nausea (18%), oral irritation (19%), and
abdominal cramping, cough, and seizure in 3-4% of
cases.

Pray said adults mistook lindane for cough
syrup in many cases. Lindane alternatives for
head lice include synergized pyrethrins, perme-
thrin, and malathion. Those substances were
responsible for an additional 523 unintentional
poisoning cases during the years included in the
study. CDC concluded that declining lindane use
will ameliorate the danger somewhat, but phar-
macists should never transfer lindane from its
manufacturer-supplied 1- or 2-ounce bottles into
pharmacy bottles that are identical to those used
for oral medications such as cough syrups. “It
might be advisable to ensure that lindane and
other pesticides are not in the house to prevent
causing accidental ingestion,” Pray said. “The
pharmacist can aid in this effort by educating
physicians and consumers about nontoxic, envi-
ronmentally safe alternatives to pediculosis, like
thorough combing with specially designed combs
that remove live lice and nits.”

• Pyridoxine is thought to be useful in treating
such problems as premenstrual syndrome. Pray
said this is an unproven claim and women who
take the product and keep it in their homes may
have children who gain access to it. Overdoses may
result in ataxia, incoordination, and seizures.  ■
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Is inhaled insulin (Exubera®, insulin human
[rDNA origin]) really as efficacious as regular

humulin insulin subcutaneous (RHISQ)? Is it
really just as simple as taking a breath or does
complicated dosing create a barrier that makes it
difficult for patients to self manage their disease?

Investigations into the use of inhaled insulins
started as early as the 1920s; however, it wasn’t
until the 1970s that Wigley et al1 demonstrated an
insulin-induced hypoglycemic effect in rabbits
using inhaled aerosolized regular insulin deliv-
ered via a nebulizer.2

Dosing and Administration
Exubera is the first of these inhaled insulin prod-

ucts to come to market. Its dry powder formulation
allows delivery of a high dose of insulin per puff,
allows it to stay stable at room temperature, and
prevents microbial growth.3 It has a faster onset of
action than lispro insulin and a duration of action
similar to that of regular insulin,4,5 but with a lower
incidence of hypoglycemia.6-8 Exubera should be
given 10 minutes prior to meals to allow time for
absorption (it takes about 30 minutes for onset of
action), which can complicate its use in hospitals.

Exubera provides similar HbA1C results as
RHISQ, and proves superior to oral therapy with
metformin.9 Type 1 diabetic patients still have to
inject their long-acting insulin in the morning but
pre-meal rapid-acting insulin doses can be replaced
with Exubera, thusgreatly decreasing the number
of needle sticks that a patient must endure through-
out the day.9 This reduction can be especially benefi-
cial to elderly patients who may have limited
dexterity or vision problems. Exubera also elimi-
nates insulin mixing, which can complicate

traditional insulin therapy regimens.9

More importantly, insulin therapy is some-
times delayed in Type 2 diabetics or reserved as 
a therapeutic backup for oral hypoglycemics.
Initiating insulin therapy early could optimize
glycemic control and minimize or delay long-
term complications.2 Insulin therapy may be
delayed for a variety of reasons, including fear 
of needles, weight gain, or expense of supplies.2

Because Exubera is inhaled instead of injected, it
may eliminate at least one of these obstacles and
help hasten insulin therapy in patients that may
otherwise object to frequent injections. 

Dosing Consultation Necessary
Exubera dosing can be complicated and require

considerable explanation and consultation, which
may prove to be as significant a barrier to effective
treatment as issues related to traditional insulin
therapy. Exubera is supplied in either 1 mg or 
3 mg blisters. Dosage is weight-based, but three 
1 mg blisters provide considerably more insulin
than one 3 mg blister. If the patient requires a 
3 mg dose and doesn’t have one 3 mg blister, then
they should substitute two 1 mg blisters instead.
In addition, 1 mg of Exubera is equivalent to three
units of insulin, but one 3 mg blister of Exubera is
equivalent to only eight units of insulin.10 Patients
also should be instructed to combine blisters so
the least number are used per dose. 

Further complicating therapy for Type 1 dia-
betics is that Exubera has to be used in combina-
tion with a long-acting insulin and the patient
will be forced to think in milligrams of Exubera
and units of insulin on a daily basis. This intricate
dosing system may confuse some patients and

Breathe Your Way to Tighter Glycemic Control
By Jeremy Roop, PharmD Candidate 

Auburn (AL) University Harrison School of Pharmacy



present a therapeutic barrier for the elderly or
those transitioning from oral therapy to a combi-
nation regimen of insulin and Exubera. 

Exubera Kit Pricing and Maintenance
The Exubera Kit contains an inhaler, replace-

ment chamber, 180 x 1 mg dose blisters and 90 x 3
mg dose blisters (enough drug for 30 days of
therapy at a 15 mg daily dose) and two release
units; it costs $155. Additional Combination
Packs provide 30 days of medication at doses 
of either 12 mg or 15 mg a day and include two
release units; this regimen cost $116 and $145,
respectively. The inhaler device itself requires
once-weekly cleaning and the release unit should
be replaced every two weeks. 

Cost may be an issue for some patients. Also,
the multiple parts contained in Exubera inhalers
may get misplaced or broken. The blisters con-
taining powder for inhalation could be mistak-
enly swallowed or accidentally punctured, the
latter introducing moisture and causing the pow-
der to become unstable. 

Complications, Interactions, Adverse Effects
Careful patient counseling by physicians and

pharmacists can overcome the majority of the com-
plications associated with Exubera. Determining 
an appropriate starting dose, on the other hand, is
something that may require some clinical experi-
ence to perfect. Currently, Exubera dosing guide-
lines recommend using a weight-based strategy to
determine starting doses.10 However, patients that
have received insulin previously may possess a
greater degree of insulin resistance and initial
weight-based dosing may not account for this
patient-to-patient variability. Initiating doses 
based on weight should be done cautiously and
with careful attention to patient history and insulin
experience.

Exubera is inhaled but has no impact on the
physiology or structure of normal lungs.9 No
increase in cell proliferation has been observed
but studies are limited in duration, and current
recommendations include baseline pulmonary
function tests (PFTs), PFTs at six months, and
again after one year of treatment. PFTs should be
repeated if patients experience greater than a 20%
decline from baseline and Exubera should be dis-
continued if the decline is confirmed.9-11

Use by patients with underlying lung disease
such as asthma or COPD is not recommended
since trials evaluating safety in these populations
have not been undertaken.2 Also, patients with

poorly controlled or unstable lung disease should
not use Exubera.2,11 More importantly, smokers or
anyone who has quit smoking within the last six
months should avoid using Exubera. Studies
show that smoking enhances absorption of
Exubera by about 50%, making dosing highly
unpredictable and unsafe.9

Interactions with other inhaled medications
haven’t been thoroughly studied and until these
interactions are better understood, patients
should be instructed to avoid using Exubera at
the same time as any other inhaled medication.11

Health care providers should carefully discuss
appropriate management strategies with their
patients.

Currently, many patients that have successfully
used Exubera appear to be satisfied with it. Study
participants were consistently more satisfied with
Exubera than with subcutaneous insulin dosing
as indicated by patients completing a satisfaction
survey after a 12-week study.12 Most patients also
tolerated Exubera well. The most commonly
reported adverse drug effects were cough, dysp-
nea, dry mouth, bitter taste, and hypoglycemia. 

The Huntsville (AL) Hospital formulary policy
allows patients already stable on Exubera to
continue using the product while in the hospital.
However, inpatients will not be started on Exubera
because of extensive educational requirements
during initiation of therapy and the great potential
for medication errors in the hospital setting.

Conclusion
Exubera doesn’t represent a perfect dosing sys-

tem but it’s a step in the right direction for many
patients. In the outpatient setting, initially select-
ing patients that are willing to take an active part
in their health care is especially important. This is
where Medication Therapy Management services
(MTM), which are already providing chronic
disease state management in many parts of the
country, are particularly useful. In areas where
dedicated MTM services aren’t available, an
attentive community pharmacist will be integral
to this process, not only to identify likely candi-
dates for therapy, but also to help implement
monitoring. Exubera is a prime example of a
medication that will need to be coupled with
close monitoring by professionals to ensure
positive outcomes. 

To effectively educate health care providers,
Pfizer has decided on a phased release program
that will initially target only a few prescribers in
each community before marketing channels open
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to the masses. Pfizer hopes that this slow and
sustained release approach will help lessen the
learning curve associated with Exubera and give
health care practitioners an opportunity to famil-
iarize themselves with educational materials
before they have to deal with a large number of
patients. This stepwise approach may increase
the success and safe use of Exubera and suffi-
ciently arm health care teams with the knowledge
they need to resolve the numerous issues and
potentially serious problems that can emerge if
patients are left to manage Exubera therapy on
their own. 

Pfizer has taken a huge step toward the devel-
opment of a novel, more patient-friendly drug
delivery system for insulin, in an effort to make it
easier for patients to self-manage their diabetes.
In spite of the numerous issues related to inhaled
insulin, it still holds considerable promise for
many diabetics. If patients are properly educated,
compliance, glycemic control, and patient satis-
faction will improve while complications and
ADRs decline. Diligent patient education and
monitoring will be required in both inpatient and
outpatient settings to prevent sighs of relief from
turning into sighs of frustration.
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Judge: IL pharmacists 
may challenge EC law

Afederal judge said Illinois pharmacists can
move forward with legal action to strike

down a state rule requiring pharmacies to fill pre-
scriptions for emergency contraception (EC). The
suit was filed by five pharmacists who said they
were suspended by the Walgreens chain after
they refused to dispense the Plan B morning-
after pill on religious and moral grounds. The
suit against Illinois Gov. Rod Blagojevich
claimed the rule violated their rights under 
Title VII of the Civil Rights Act of 1964.

Blagojevich moved to dismiss the suit, but fed-
eral judge Jeanne Scott refused, saying the phar-
macists might be able to prove that the rule is
unfairly directed at them because of their beliefs.
“The plaintiffs’ allegations, if true, may establish
that the object of the rule is to target pharmacists,
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such as the plaintiffs, who have religious objec-
tions to emergency contraceptives, for the pur-
pose of forcing them to either compromise their
religious beliefs or to leave the practice of phar-
macy,” Scott wrote in her opinion. “Such an
object is not religiously neutral.”

The rule requires pharmacists to accept and fill
prescriptions for ECs without delay. It also says
that if the prescribed contraceptive or a suitable
alternative is not in stock, the pharmacy must
order it or transfer the prescription to another
local pharmacy of the patient’s choice. If a drug-
gist refuses to fill the prescription on moral or
religious grounds, another pharmacist must be
available to meet the patient’s needs, according 
to the law.  ■

FDA recently approved this drug:
Schering’s Noxafil (posaconazole) was approved

with an indication for preventing fungal infections
caused by certain molds and yeast-like Aspergillus
and Candida fungi. The drug was approved for use
in patients with weakened immune systems follow-
ing bone marrow transplants and for patients with
decreased white blood cell counts that makes it
difficult for the body to fight infections following
chemotherapy for cancer.

Posaconazole is a new molecular entity with an
active substance never before approved for market-
ing in any form in the United States. The drug’s
safety and efficacy were evaluated in clinical trials
consisting of 1,844 patients between 13 and 82
years old. In two randomized, controlled studies 
of patients who had compromised immunity and
were at high risk for invasive fungal infections,
those patients who received posaconazole had
comparable or lower rates of invasive Aspergillus
and Candida infections than those patients who
received other antifungal infections.

The most common side effects in patients
receiving posaconazole were nausea, vomiting,
diarrhea, rash, a decrease in potassium blood lev-
els and platelet counts, and abnormalities in liver
function tests. Rare adverse events possibly related
to the drug included QTc prolongation (abnormal

heart rhythm) and liver function impairment.
FDA said posaconazole must be taken with a

full meal or nutritional supplement to allow ade-
quate absorption of the drug into the body so it
can take effect. Posaconazole has been shown 
to interact with several medications, including
drugs that suppress the immune system, and
these reactions may be serious.  ■
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Pharmacists participate in this continuing education
program by reading the article, using the provided

references for further research, and studying the CE
questions. Participants should select what they believe to
be the correct answers. 

Participants must complete a post-test and evalua-
tion form provided at the end of each semester (June
and December) and return them in the reply envelopes
provided. A statement of credit requires a passing
score of 70% or higher. When a passing test and eval-
uation form are received, a statement of credit and
answer guide will be mailed to the participant. 

This CE program will improve participants' ability to:
• Compare the clinical efficacy and safety of one thera-

peutic agent over another used in the same setting. 
• Assess clinical trial data and explain how the results

influence formulary decision making. 
• Perform cost-effectiveness analyses. 

17. Exubera’s dry powder formulation: 
A. allows delivery of a high dose of insulin per puff.
B. allows it to stay stable at room temperature. 
C. prevents microbial growth.
D. All of the above

18. Exubera should be given 10 minutes prior to
meals to allow time for absorption.

A. True
B. False 

19. Three 1 mg blisters of Exubera provide:
A. the same amount of insulin as one 3 mg blister. 
B. considerably more insulin than one 3 mg blister.
C. considerably less insulin than one 3 mg blister. 

20. Exubera should not be used by which of the
following patients? 

A. Those with asthma or COPD 
B. Those with poorly controlled or unstable lung

disease
C. Smokers or anyone who has quit smoking within

the last six months 
D. All of the above

CE Questions



Of 11 pharmacists who responded to the 2006
Drug Formulary Review salary survey, six are

earning between $100,000 and $129,999 (see chart,
p. 2), while three earn $130,000 or more and the
salary for the remaining two is less than $59,999.
Five of the respondents reported a salary increase
of 4-6% in the past year, while four had a salary
increase between 1% and 3%, and two reported
increases between 11% and 15% (see chart, p. 3).

The salary level may be associated with the fact
that most of the respondents are in supervisory
positions (see chart, below). Six of the respondents
hold the position of Director of Pharmacy with their
employers, while two are Clinical Pharmacist/
Coordinator and one is an Assistant Director of
Pharmacy. Nearly half of the respondents (five)

hold a PharmD degree, while two have an MS, one
a BSN, and three have other degrees. Six of the
respondents were females, and five were males.

Again, reflecting tenure in the profession and
supervisory responsibilities, the age distribution is
skewed to the upper end, with three respondents
between the ages of 61 and 65 (see chart, p. 2), two
between ages 56 and 60, and two between ages 51
and 55. The remaining four respondents were
younger than 50 years old.

Just over half of the respondents (six) practice in
urban facilities, while three were in a rural area and
two in a medium-sized city. Seven respondents
work in hospitals, with two in academia, one in a
clinic and one in private practice. Eight respondents
are in nonprofit facilities, and one each work in the
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Surveyed pharmacists report earning 
more than $100,000 per year
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federal government, local government, and for-
profit ownership. Although the survey is hurt by
the small number of respondents, there was a rea-
sonable geographic distribution.

For those who work in a hospital, one is in a
facility with fewer than 100 beds, three in hospi-
tals with 101-200 beds, one in a facility with 201-
300 beds, one in a hospital with 501-600 beds, one
in a hospital with 601-800 beds, and three in hos-
pitals with 801-1,000 beds.

Consistent with the reported salary levels and
job titles, six of the respondents (54.55%) report-
ed working in pharmacy for more than 25 years.
One respondent was in the profession 22-24
years, one 13-15 years, one 7-9 years, and two 4-
6 years. Likewise, six reported working in health

care for more than 25 years, and one 22-24 years,
one 13-15 years, one between 10-12 years, and
two between 4-6 years.

All 11 respondents said the RPh certification
best represents their position.

A majority of the respondents said they work
full-time schedules, with five reporting they work
41-45 hours a week (see chart), one 46-50 hours,
three 51-55 hours, one 56-60 hours, and one work-
ing less than full-time, 20-30 hours.

Response limits conclusions
Clearly, it’s difficult to draw any valid conclu-

sions or make any analysis with so few responses
compared to the number of potential respondents.
And the experts we consulted for their insights
made just that point.

“We need more participants,” says Carsten
Evans, PhD, associate professor of pharmacy
administration at Nova Southeastern Univer-
sity in Fort Lauderdale, FL. He suggested Drug
Formulary Review revisit the goal for conducting
an annual salary survey and determine if sub-
scribers really want this information. “If your
audience wants this information,” he concludes,
“then let them provide it and give you direction
on what type(s) of information they want.”

Likewise, Thomas Burnakis, PharmD, phar-
macy clinical coordinator at Baptist Medical
Center in Jacksonville, FL, says while the survey
categories seem appropriate, “the low response
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rate makes things of less value. One wonders if
only the high end responded in an effort to show
off or because they were happy enough to tell
you, or if it was the low end who were disgrun-
tled and wanted everyone to know how bad it
is.”

He suggests that sending the survey out with
the print copies of the newsletter could be a prob-
lem because many hospital and health system
pharmacists are so busy that they may not open
the newsletter for quite some time after it arrives.
And another issue Burnakis cited as a possible
cause for the low response rate is the time it takes
to complete a survey and the number of surveys
that come in from various sources. 

“I get things all of the time that I am asked to
do,” he says. “Most of them I do not do because 
of all the things I have to do because of work.
Pharmacists are really getting overloaded with
clinical and administrative things. Most of the

new regulations, 797, compounding regs, [and]
JCAHO fall on Pharmacy without an increase in
pay or manpower . . . .Finally, some people may
think that this is fairly confidential and that they
could be identified.”

Burnakis suggests that it might be better to
send surveys in individual mailings, rather than
inserted in the newsletter or even better yet in 
an e-mail and accept on-line responses. He also
suggested we consider making final survey data
available in a database format that a hospital or
health system pharmacy director could use when
making an appeal for a salary increase or adjust-
ment in the pay range for pharmacists at a partic-
ular facility.

Do any of these suggestions resonate with you?
The editorial team for Drug Formulary Review
would welcome your comments and recommen-
dations for future survey efforts. E-mail: paula.
cousins@ahcmedia.com.  ■
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