
Study confirms importance 
of hands-on patient care 
Pharmacists on rounding teams reduce preventable ADEs by 78%

Astudy published in 1999 showed that having a pharmacist on a
physician rounding team in an intensive care unit (ICU) reduced
the incidence of adverse drug events (ADEs) by two-thirds.

Now a new study finds similar results for pharmacists rounding with
physicians in general medicine units.

The new study was conducted at Henry Ford Hospital in Detroit from
Sept. 2, 2000, through Nov. 31, 2000. Patients admitted to and discharged
from the general practice unit and the internal medicine service were
included in the study. 

The primary outcome measure was preventable ADEs, which were
defined as undesired reactions to medication, which may have been
prevented by appropriate drug selection or management. Patient
records were randomly selected and evaluated by a blinded process
involving independent senior pharmacist specialists and a senior staff
physician. Interventions made by the pharmacists in the treatment
group also were documented.

The rate of preventable ADEs was reduced by 78% by pharmacists
rounding with the physician teams, from 26.5 to 5.7 per 1,000 hospital
days. The pharmacists made 150 documented intervention recommen-
dations during the rounding process; the physician team accepted 147
of them. The most common interventions were dosing-related changes
and recommendations to add a drug to therapy. The findings from the
study were published in the Sept. 22 issue of the journal Archives of
Internal Medicine.

The results show the importance of pharmacist intervention in patient
care, says Mark Mlynarek, RPh, BCPS, clinical pharmacist specialist in
the surgical ICU at Henry Ford Hospital, and one of the researchers on
the study. “Every day we make an impact and think, ‘If I weren’t here,
what would happen?’” 

Some interventions might prevent serious ADEs, while some ADEs
might have gone unnoticed without the pharmacist input. “Sometimes,
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we change dosages, and it might not make that
much of a difference,” Mlynarek says. “Other
times you say, ‘Wow — we need to be here all 
the time.’”

That’s an impetus for doing this study, he
adds. “To prove that pharmacists are needed.”

One patient unit was control group

The researchers used both of Henry Ford’s
patient care units, primarily an internal medicine
service, in the study. One unit was used as the inter-
vention group and the other as the control group.
Patients had an equal chance of being admitted to
either group; the decision was based upon the avail-
ability of beds and physician service. To be included
in the study, the patients had to remain in the same
patient care unit. The demographics and number of
comorbidities in both groups were compared to
determine if they were similar.

Researchers assigned two clinical pharmacists
to provide patient care services at the bedside 
of the intervention group. These pharmacists
rounded with physician teams, documented
pharmacotherapy history, and provided dis-
charge counseling. The pharmacist-patient ratio
was about 1-to-15. 

The control group, on the other hand, received
“standard” care. This entailed having one pharma-
cist, for about 30 patients, providing retrospective
analysis of evaluating medication profiles. The
pharmacist identified medication-related problems
through the review of medication orders every
morning. The pharmacist also reviewed a list of
the medications that the patients were actually
receiving. “Drugs that we feel need to be moni-
tored closely are put on that list,” Mlynarek says.

The pharmacists in the intervention group had
the opportunity to review all the medications for
the patients they were seeing. The pharmacist 
in the control group, however, had to pick and
choose which medications to review because of
time constraints. 

The information required for evaluating the
appropriateness of drug therapy is limited for
many pharmacists practicing in an institutional
setting, the researchers say. In these settings, the
pharmacist is placed at a distance from the medi-
cation-selection step of the patient care process.
“Intervening with recommendations to adjust
doses, to add or delete drugs to therapy, to moni-
tor laboratory values, or to identify potential
problems at discharge are more difficult to iden-
tify and to respond to in a timely manner because
of the pharmacist’s distance from the decision-
making process,” they say.

Working for the patient

Through hands-on patient care, the pharma-
cists are able to do three things, Mlynarek says.
“The main thing we do is make sure the patient
gets the right dose and the right drug for the
right disease state. We also try to recommend the
most cost-effective therapy.”

The interventions made by pharmacists in this
study included dosage or frequency adjustments
(35%), the addition of drugs to therapy (21%), the
identification of potential problems with continu-
ing therapy after discharge (8%), deletion of drugs
from therapy (7%), and recommendation of labo-
ratory monitoring (6%).

The researchers also noted the problem of
affordability of medications, as one in 10 patients
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in the study were cash customers. They felt phar-
macists recommending affordable medication for
these patients might reduce the likelihood of non-
compliance due to economic reasons. 

The physicians at Henry Ford acted on almost
all of the pharmacists’ recommendations, which
shows that pharmacists are well respected in the
institution, Mlynarek says. This trust has a long
history, though. Pharmacists at Henry Ford have
been rounding with physicians for more than 20
years, although not on all patient floors. When he
first began working at his job about 22 years ago,
physicians and pharmacists were learning to
work with each other, and physicians were more
reluctant to follow the pharmacists’ advice. 

Pharmacists who stay far from the patient
floors and have limited interaction with physi-
cians may have more difficulty gaining their
trust, he says. For example, physicians may dou-
ble-check pharmacist recommendations them-
selves before acting upon them.

That is why research showing the benefits 
of hands-on patient care for pharmacists is so
important. “I think it is going to be great for the
pharmacy industry,” Mlynarek says. “It shows
that pharmacists need to be there whenever med-
ications are prescribed.”  ■

New dosing brings
daptomycin to approval
Once-daily dosing decreses toxicity

Pharmacists now have another antibiotic to use
in the treatment of complicated skin and skin

structure infections.
The U.S. Food and Drug Administration (FDA)

recently approved daptomycin for injection
(Cubicin) to treat the infections. It is specifically
indicated for the treatment of complicated skin and
skin structure infections caused by susceptible
strains of the following gram-positive microorgan-
isms: S. aureus (including methicillin-resistant
strains), S. pyogenes, S. agalactiae, S. dysgalactiae sub-
species equisimilis, and E. faecalis (vancomycin-sus-
ceptible strains only). The drug is not indicated for
the treatment of pneumonia.

Daptomycin is the first approved product in 
a class of antibiotics called cyclic lipopeptide
antibacterial agents. The drug is an important,
welcomed alternative because it is cidal, not static

like antibiotics such as linezolid (Zyvox) and
quinupristin/dalfopristin (Synercid), says David
N. Gilbert, MD, director of medication education
at Providence Portland (OR) Medical Center and
professor of medicine at Oregon Health and
Science University in Portland. He also is the
immediate past president of the Infectious
Diseases Society of America in Alexandria, VA.

New dosing minimizes toxicity

Although the FDA newly approved dapto-
mycin, the drug has been in the pipeline since the
1980s. Eli Lilly initially researched daptomycin 
as a multiple daily-dose drug in several clinical
trials, but halted development of it in the early
1990s because of potential toxicities in the form 
of myopathy.

Cubist Pharmaceuticals then took an interest 
in daptomycin. The company licensed the prod-
uct and found that once-daily dosing of the drug
decreased the risk of myopathy. The product was
once again taken into clinical trials.

The FDA approved daptomycin based on a
review of clinical studies involving more than
1,400 adults that demonstrated the drug’s safety
and efficacy. The clinical studies demonstrated
daptomycin was equivalent to standard therapy
(such as vancomycin or semisynthetic penicillins
such as oxacillin or nafcillin) in the treatment of
complicated skin and skin structure infections.

Most adverse events reported in the clinical
studies of daptomycin were mild to moderate 
in intensity. The most common adverse events
included gastrointestinal disorders, injection site
reactions, fever, headache, insomnia, dizziness,
and rash.

Blood tests showing muscle injury were found
rarely in patients in clinical trials. Most of these
patients had no symptoms, and the blood tests
returned to normal after therapy. 

“It is important that pharmacists realize that we
may not see the problems with toxicity in the newer
clinical settings that perhaps were seen when [dap-
tomycin] was being dosed several times a day,”
says Linda Garrelts-McLean, PharmD, CDE, direc-
tor of program development for Jones Pharmacy in
Spokane, WA.

Cubist recommends that patients receiving
daptomycin be monitored for the development 
of muscle pain or weakness. Blood tests measur-
ing creatine phosphokinase levels (CPK) also
should be monitored weekly in patients receiving
the treatment. Those who develop unexplained
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elevations in CPK while taking daptomycin
should be monitored more frequently.

“I think the toxicities can be managed by doing
the lab work and monitoring to make sure it is 
a safe medication as well as efficacious for our
patients,” Garrelts-McLean says.

The product packaging says daptomycin 
4 mg/kg should be administered over a 30-
minute period by intravenous infusion in 0.9%
sodium chloride injection once every 24 hours for
seven to 14 days. Doses of daptomycin higher
than 4 mg/kg/day have not been studied in
Phase III controlled clinical trials. In Phase 1 and
II clinical studies, CPK elevations appeared to be
more frequent when daptomycin was dosed
more frequently than once daily. 

Because the kidney primarily eliminates dapto-
mycin, a dosage modification is recommended
for patients with creatinine clearance of less 
than 30 mL/min, including patients receiving
hemodialysis or continuous ambulatory peri-
toneal dialysis. This modification is 4 mg/kg
once every 48 hours. Whenever possible, dapto-
mycin should be administered following hemo-
dialysis on hemodialysis days.

Pharmacists can expect to have daptomycin
available early this month. The drug will be sup-
plied in single-use vials containing either 250 mg 
or 500 mg daptomycin as a sterile, lyophilized pow-
der. The contents of a daptomycin 250 mg vial
should be reconstituted with 5 mL of 0.9% sodium
chloride injection. The contents of a daptomycin 500
mg vial should be reconstituted with 10 mL of 0.9%
sodium chloride injection. Reconstituted dapto-
mycin should be further diluted with 0.9% sodium
chloride injection to be administered by intra-
venous infusion over a period of 30 minutes.

Potential still not known

Daptomycin should be helpful in the treatment
of complicated skin and skin structure infections,
Gilbert says. “We currently are suffering an epi-
demic of methicillin-resistant soft-tissue infec-
tions acquired in the community, not in the
hospitals, in otherwise healthy people.”

He particularly looks forward, however, to 
data showing the results of the drug being used in
patients with vancomycin-resistant enterococci. 

“The full story on the drug is not yet available
because the studies are still in progress,” Gilbert
explains. “We are hopeful that those studies will
confirm the efficacy of the drug for the staph
infections not only in the skin but more serious

invasive MRSA infections.” 
He says he expects daptomycin off-label use to

be common prior to FDA approval of additional
indications.  ■

FDA counterfeit task force
issues interim report
New technologies have potential to address threat

The Food and Drug Administration’s (FDA’s)
Counterfeit Drug Task Force has issued its

interim report outlining potential options for an
approach to combat counterfeit drugs. 

The task force says it has reached three interim
conclusions regarding the counterfeiting issue: 

• No single “magic bullet” against the growing
number of sophisticated counterfeiters exists.
Instead, a multipronged strategy to secure the
drug supply could be much more difficult for
counterfeiters to overcome. It also could be less
costly than any single method, because a one-
size-fits-all approach is unlikely to work for all
parts of the complex prescription drug supply
system.

• Drug counterfeiters today are more sophisti-
cated and better organized than ever before. How-
ever, many new technologies and approaches are
available that have the potential to prevent and
contain counterfeit drug threats. 

• Since many of these ideas have not been fully
developed, the task force believes that an oppor-
tunity for broad public comment is essential to
guide its ongoing research.

FDA commissioner Mark B. McClellan, MD,
PhD, established the task force in July. He specifi-
cally charged the task force with developing rec-
ommendations for achieving four fundamental
goals: 1) preventing the introduction of counter-
feit drugs into the U.S. market; 2) facilitating the
identification of counterfeit drugs; 3) minimizing
the risk and exposure of consumers to counterfeit
drugs; and 4) avoiding the addition of unneces-
sary costs on the prescription drug distribution
system, or unnecessary restrictions on lower-cost
sources of drugs.

To reach these goals, the interim report breaks
down a series of potential options that should be
considered in each of the following areas:

• Technology. Many sources with knowledge
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about drug counterfeiting believe that technology
can enhance the nation’s ability to reduce the risk 
of counterfeit drugs entering the distribution chain
and reaching the consumer. Two promising types 
of anti-counterfeiting technologies mentioned are
“authentication” and “track and trace.” Authen-
tication technologies fall into three general groups:
overt, covert, and forensic. Track and trace include
radio-frequency identification and bar codes.

The task force learned that both of these tech-
nologies are becoming more sophisticated, reli-
able, and inexpensive. However, a combination of
technologies that change over time to stay ahead
of the skills of counterfeiters is likely to be best.
Neither type of technology yet has a proven track
record or is ready for widespread use.

• Regulatory requirements and secure busi-
ness practices. The task force discovered that the
state requirements for licensure of wholesale dis-
tributors need to be updated and that the busi-
ness practices among the entities involved in the
U.S. drug distribution chain are insufficient and
do not adequately protect the distribution system
from the modern threat of counterfeit drugs. 

The task force has listed these options for
establishing new and enhancing currently estab-
lished secure business practices and regulatory
requirements to affect the ability to deter and
detect counterfeit drugs: 

— developing a set of “best business practices”
that would be voluntarily adopted by all manu-
facturers, wholesalers, repackagers, and pharma-
cies as appropriate; 

— designating, by all entities such as manufac-
turers, wholesalers, repackagers, and pharmacies,
an individual or team to coordinate security and
anti-counterfeiting activities; 

— timely sharing with FDA, by all manufac-
turers, of market-tracking and trending data and
the analysis of these data for use as a means of
identifying counterfeit or diverted product in the
marketplace; 

— continuing work with private and public sec-
tor partners, including the National Association of
Boards of Pharmacy, to update model rules for
licensure of wholesale distributors.

• Rapid alert and response systems. The task
force identified opportunities to improve the sys-
tems used for timely reporting by, and alerting of,
stakeholders and the public to the existence of
counterfeit drugs. 

Options on how best to achieve this goal
include: 

— enhancing the FDA’s Medwatch Alert

System for use as a tool to receive and dissemi-
nate timely information about counterfeit prod-
ucts, especially identification of suspect product; 

— creating a counterfeit alert network through
existing or newly developed communication
tools; 

— enhancing the FDA’s internal processes for
responding to and investigating reports of sus-
pected counterfeit drugs.

• Education and public awareness. The task
force learned that there is a significant need to
increase awareness and education of stakehold-
ers, including the public, concerning counterfeit
drugs. The task force lists the following options
to do this in the interim report:

— increasing the efforts of the FDA, other gov-
ernmental agencies, and appropriate private sec-
tor partners to educate consumers and health
care professionals on how to reduce the risk of
obtaining counterfeit drugs before an event
occurs; 

— educating consumers and health care pro-
fessionals on how to identify counterfeit drugs
(including how to recognize anti-counterfeiting
technologies on packaging and labeling and what
to do if they believe they have encountered sus-
pect product); 

— exploring ways of improving and coordinat-
ing agency and industry messages and efforts to
address and contain a counterfeit event. 

• International collaboration. The task force
heard that the global nature of counterfeiting
suggests that American stakeholders should con-
sider working with their foreign counterparts to
better coordinate their anti-counterfeiting efforts. 

Options the task force is examining include: 
— strengthening international cooperation in law

enforcement efforts, identification of counterfeit
products, use of anti-counterfeiting technologies,
and education of stakeholders and consumers; 

— developing global standards for a) the pack-
aging of final dosage forms and active pharma-
ceutical ingredients; b) the use of tamper-evident
packaging; c) product pedigrees; d) the use of
anti-counterfeiting measures; and e) the use of
track/trace technologies.

The task force plans to continue gathering com-
ments and other information from individuals
and members of the public. It planned a public
meeting and new technology forum on Oct. 15 to
hear testimony from the public on the problem of
counterfeit drugs and to learn more about specific
anti-counterfeiting technologies. The task force’s
final report is due in early 2004.  ■
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Evaluations may be based 
on faulty assumptions 

Faulty assumptions in economic models used
to evaluate the cost-effectiveness of prescrip-

tion drugs may incorrectly favor more expensive
drugs, according to a new study published Sept.
9 in the Journal of Managed Care Pharmacy. 

In the study, researchers at Express Scripts, a
pharmacy benefit manager based in St. Louis,
substituted actual data in place of model assump-
tions and discovered that economic models used
to compare ulcer treatments overstated the cost-
effectiveness of more expensive treatments. 

The researchers looked at treatments that com-
bined antibiotics with either a generic bismuth drug
or a more expensive branded proton pump inhi-
bitor. The more economical bismuth-based treat-
ment was actually the most cost-effective. 

The models had incorrectly assumed that
antibiotic resistance and patients failing to take
their medicine would compromise the effective-
ness of the cheaper bismuth-based treatments.
The models also overestimated physician, labora-
tory, and hospitalizations costs triggered by dis-
ease recurrence after treatment. 

“Key model assumptions were largely unsup-
ported by either evidence or expert opinion,” says
Brenda R. Motheral, PhD, a study co-author and
vice president for outcomes research at Express
Scripts. 

The findings reaffirm the oft-expressed need for
ongoing examination of the validity of economic
models used to evaluate and compare the cost
effectiveness of prescription drugs, she adds.  ▼

FDA, Customs finds potentially
dangerous drug shipments

Arecent series of spot examinations of mail ship-
ments of foreign drugs to U.S. consumers con-

ducted by the U.S. Food and Drug Administration
(FDA) and U.S. Customs and Border Protection
(CBP or Customs) revealed that these shipments
often contain dangerous unapproved or counterfeit

drugs that pose potentially serious safety problems. 
This joint operation was carried out to help the

FDA and CBP target, identify, and stop counterfeit
and potentially unsafe drugs from entering the
United States from foreign countries via mail and
common carriers. It also was designed to help the
FDA and CBP assess the extent of this problem. 

These “blitz” exams were conducted in the
Miami and New York (JFK) mail facilities from
July 29-31, 2003, and the San Francisco and
Carson, CA, mail facilities from Aug. 5-7, 2003, to
obtain a representative picture of products enter-
ing the United States. In each location, packages
shipped by international mail through U.S. Postal
Service facilities over a three-day time span were
examined. For the purposes of these blitzes, the
FDA and CBP identified, through review of his-
torical data and experience, packages likely to
contain drug products. 

Approximately 100 parcels (each of which may
have contained multiple drug products) per day
per facility were selected based upon their coun-
try of origin and historical experience. They were
subsequently opened by the CBP and jointly
examined by both agencies. The CBP held those
in violation of CBP provisions. The FDA detained
those in violation of FDA regulations.

Of the 1,153 imported drug products exam-
ined, the overwhelming majority — 1,019 (88%)
— was in violation because they contained unap-
proved drugs. Many of these imported drugs
could pose clear safety problems. These problems
included drugs with inadequate labeling, drugs
inappropriately packaged, drugs withdrawn
from the market, drugs with dangerous interac-
tions, and controlled substances. 

These drugs arrived from many countries. For
example, 15.8% (161) entered the United States from
Canada; 14.3% (146) from India; 13.8% (141) from
Thailand; and 8% (82) from the Philippines. The
remaining entries came from other countries.  ▼

Color in enteral feeding tube
linked to toxicity, death

The FDA is warning health care professionals of
several reports of toxicity, including death,

temporally associated with the use of FD&C Blue
No. 1 (Blue 1) in enteral feeding solutions. In these
reports, Blue 1 was intended to help in the detec-
tion and/or monitoring of pulmonary aspiration
in patients being fed by an enteral feeding tube. 

86 DRUG UTILIZATION REVIEW ™ / November 2003



Reported episodes were manifested by blue dis-
coloration of the skin, urine, feces, or serum, and
some were associated with serious complications
such as refractory hypotension, metabolic acidosis,
and death. Case reports indicate that seriously ill
patients, particularly those with a likely increase 
in gut permeability (such as patients with sepsis),
may be at greater risk for these complications.
Because these events were reported voluntarily
from a population of unknown size, it is not possi-
ble to establish the incidence of these episodes.

From the reports, it appears that neither the con-
centration nor the total amount of Blue 1 used in the
enteral feeding solutions was unusually high com-
pared to other patients in whom no toxicity was
observed. Thus, if there is a causal relationship
between the dye and the serious outcomes, there
could be underlying patient-related factors that
allow significant absorption of Blue 1 in some enter-
ally fed patients.

The FDA is aware of 20 cases from reports in 
the scientific literature or in FDA post-marketing
adverse event reports as of September associating
the use of blue dye in tube feedings with blue dis-
coloration of body fluids and skin, as well as more
serious complications. There have been 12 reported
deaths and one case with an unknown outcome.

In more than 75% of all reported cases, patients
had a reported history of sepsis (and therefore
likely altered gut permeability) before or during
systemic absorption of Blue 1. Time of onset of
toxicity from first use of Blue 1 varied from sev-
eral hours to 20 days of continuous use in enteral
feedings.

The FDA says it will continue to closely moni-
tor reports for additional events.  ■

Antiviral agent causes adverse
effects in SARS patients

Astudy published in the Oct. 15 issue of the
journal Clinical Infectious Diseases says that

ribavirin, the drug doctors used to fight severe
acute respiratory syndrome (SARS) in Canada

and Hong Kong may not be the best choice for
fighting the disease. Although the antiviral agent
has previously been used for treating hepatitis C
and respiratory syncytial virus (RSV) pneumonia,
it showed an unusual number of adverse effects
when used on patients with SARS. Ultimately,
this led to an increase of prolonged hospital stays. 

Although there are few data available from con-
trolled experiments, Canadian hospital reports sug-
gest that the risks of ribavirin outweigh the benefits.
The most common adverse effect was hemolytic
anemia, which occurred to some extent in 61% of
patients reviewed, 28% of whom required blood
transfusions. Other effects were electrolyte distur-
bances, mainly a decrease in calcium and magne-
sium levels. 

Health officials in Canada have restricted the
use of ribavirin as treatment for SARS, but the
drug still is being used in Hong Kong, on the
grounds that it has the ability to modulate the
immune system in beneficial ways. Nevertheless,
alternative drugs are now being explored in Hong
Kong. Other potential candidates are specific types
of human interferon, which have shown promis-
ing activity in vitro as well as in SARS patients,
and have low adverse effect profiles.  ▼

These drugs recently received final approval from
the U.S. Food and Drug Administration (FDA):

• New indication for eplerenone (Inspra) 
by Pfizer. The FDA has approved eplerenone
(Inspra) tablets for improving the survival of
congestive heart failure patients following an
acute heart attack. 

Eplerenone is the first member of the aldosterone
receptor blocker class of drugs to receive approval
for this indication. The use of eplerenone in the
placebo-controlled clinical trial supporting its
approval resulted in a significant (15%) reduction 
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in the risk of death. The reduction in the risk of
death and improved survival with eplerenone
occurred in patients who were typically receiving
other appropriate therapy.

The FDA first approved eplerenone in 2002
for the treatment of hypertension. The FDA
reviewed the sponsor’s application for the new
use of eplerenone on a priority basis, approving
it within six months of receipt. 

• New formulation of propoxyphene napsylate
and acetaminophen (Darvocet A500) by aaiPhar-
ma. The FDA has approved propoxyphene napsy-
late and acetaminophen (Darvocet A500) for the
treatment of mild-to-moderate pain. AaiPharma
says the drug is the only propoxyphene napsy-
late/acetaminophen combination product currently
FDA-approved that contains a lower (500 mg) dose
of acetaminophen combined with 100 mg propoxy-
phene napsylate, the same dose of propoxyphene
napsylate found in Darvocet-N® 100.

• New indication for valganciclovir HCl tablets
(Valcyte) by Hoffmann-La Roche. The FDA has
approved valganciclovir HCl tablets (Valcyte) for
the prevention of cytomegalovirus (CMV) disease
in high-risk kidney, kidney-pancreas, and heart
transplant patients, adding another indication to
the drug’s original approval in March 2001 for 
the treatment of CMV retinitis in AIDS patients.
Valganciclovir HCl tablets are not indicated for use
in liver transplant patients.  ■
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Fuzeon (enfuvirtide), also known as T-20, was
granted accelerated approval by the U.S. Food

and Drug Administration (FDA) in March 2003. It
is the first drug in a unique class of antiretrovi-
rals, known as fusion inhibitors. Enfuvirtide is
the newest development in drugs used to treat
the human immunodeficiency virus (HIV-1). 

Other medications available to treat HIV-1
exert their effects mainly by inhibiting one of two
enzymes: protease or reverse transcriptase. These
older medications are capable of decreasing the
morbidity and mortality associated with HIV-1;
however, these medications are usually unable to
achieve or maintain suppression of the HIV viral
replication below clinically detectable levels.
Another problem with the older medications is
that many patients are becoming resistant to at
least one medication in each class currently avail-
able for treatment. 

Enfuvirtide interferes with the entry of HIV-1
into cells by inhibiting fusion of viral and cellular
membranes through binding to a region of the
envelope glycoprotein 41 of HIV-1. As a result of
binding to this particular protein, the conforma-
tional changes required for the fusion of viral and
cellular membranes is prevented. Enfuvirtide’s
mechanism of action is unique in that it inhibits
HIV-1 cellular entry; whereas, the previous medi-
cations available to treat HIV inhibit replication
after it enters into human cells. However, enfuvir-
tide is not a cure for HIV and must be used in
combination with other antiretroviral agents. 

Enfuvirtide’s pharmacokinetic properties have
been studied in both children (≥ 6 years old) and
adults who have been treated with other classes
of antiretrovial agents available. The maximum

plasma concentration of enfuvirtide ranges from
2.48 to 8.05 mcg/mL for 30-90 mg doses given
subcutaneously. The half-life ranges from 3.46 to
4.35 hours. Enfuvirtide is provided as a powder
that must be reconstituted before injection and
can be injected into the abdomen, thigh, or arm to
provide steady state concentrations that are fairly
similar to one another. The site should be rotated
each time an injection is given to decrease the
pain and discomfort. Effects of decreased hepatic
and renal function have not been established;
however, clearance of enfuvirtide is not affected
in patients with creatinine clearance greater than
35 mL/min. Enfuvirtide is 92% bound to plasma
proteins, mainly albumin and to a lesser extent
alpha-1 acid glycoprotein. 

There have been two major Phase III trials con-
ducted with enfuvirtide: TORO 1 and TORO 2 (T-
20 vs. Optimized Regimen Only Study 1 and 2).
The TORO 1 study was conducted in North and
South America; the TORO 2 study was conducted
in Europe and Australia. The study design, patient
inclusion/exclusion criteria, and monitoring were
identical in both TORO 1 and 2, except for two
minor differences in criteria for inclusion. In TORO
1, a requirement of at least six months of previous
treatment and treatment with at least two protease
inhibitors was in the criteria. In TORO 2, a require-
ment of at least three months of previous treatment
with at least one antiretroviral drug from each of
the three approved classes, and demonstrated
resistance to each class or both was set forth in 
the criteria. 

Both studies were published in the New
England Journal of Medicine. In the studies, enfu-
virtide was combined with a regimen that was

New breakthrough in HIV treatment
By Tonya Blackwood, PharmD Candidate
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optimized by the investigator for each individual
based on each patient’s previous medications.
The primary endpoints evaluated were the same
in each study: the change in baseline to 24 weeks
in the plasma HIV-1 RNA level (measured on a
logarithmic [base 10] scale). A secondary end-
point measured in both studies was the change
from baseline to week 24 in the CD4+ cell count.
In TORO 1, the plasma HIV-1 RNA levels mean
change from baseline was greater in the enfuvir-
tide group, 1.696 log10/mL, and only 0.764
log10/mL mean change from baseline in the con-
trol group. The enfuvirtide group in TORO 1 also
produced a greater increase in CD4+ cell count
from baseline, 76.2 cells/mm3; whereas, the con-
trol-group only increased by 32.1 cells/mm3 from
baseline. In TORO 2, the plasma HIV-1 RNA lev-
els mean change from baseline was a decrease of
1.429 log10/mL in the enfuvirtide group and only
a decrease of 0.648 log10/mL in the control group.
The CD4+ cell count increased in both groups 
in the TORO 2 study. The enfuvirtide group
increased by 65.5 cells/mm3 as opposed to an
increase of 38.0 cells/mm3 in the control group. 
In both studies, the differences in measured out-
comes between the enfuvirtide and the control
groups were statistically significant.

Even though enfuvirtide appears to be effica-
cious, it does have some disadvantages. One of
the most common adverse drug events is injec-
tion site reactions. In TORO 1 and 2, 98% of the
patients developed some type of injection site
reaction; however, only a small percentage
required discontinuation of the therapy due to
the reactions. The high rate of compliance during
the TORO 1 and 2 trials implies that the injection
site reaction was not treatment-limiting. Other
adverse drug reactions included nausea, diar-
rhea, and fatigue. The patient must be taught
aseptic technique to avoid injection site infec-
tions, and how to reconstitute enfuvirtide. Each
patient must also give himself/herself two subcu-
taneous injections a day. 

Additionally, the cost is extremely high, and
the supplies are limited due to the complexity of
manufacturing the drug. Enfuvirtide is the most
complex drug molecule manufactured on a large
scale. Demand will likely exceed the initial sup-
ply; therefore, there has been a Progressive
Distribution Program (PDP) that will act as a sin-
gle distributor of the drug. Since the supplies are
limited, the PDP will allow as many patients as
possible to receive the drug and still be ensured
of an uninterrupted supply of the drug. The PDP

will receive prescriptions via telephone, fax, or 
e-mail; the drug will be allotted on a first-come,
first-served basis. Initially, a supply sufficient for
8,000-10,000 patients will be manufactured; how-
ever, by mid-2005, a safety supply sufficient for
28,000-30,000 patients should be established.

As with all antiretroviral medications, patient
education is required to increase compliance,
and to maintain drug efficacy to prevent devel-
opment of resistance. The patient must be taught
to take medications exactly as prescribed by
his/her physician, and the importance of not
missing or skipping any doses. The patient also
should consult with his/her physician regarding
any new medication started, although there are
no known specific drug interactions with enfu-
virtide at this time. Patients should be counseled
that the drug is not a cure for HIV-1, and safe
practices to prevent the spread of HIV-1 still
must be followed. Patients should be advised 
to seek medical attention if he/she suspects an
infection because enfuvirtide does not reduce the
risk of opportunistic infections that can occur in
patients who have HIV-1. In the safety data from
the TORO 1 and 2 trials, enfuvirtide was associ-
ated with a higher incidence of bacterial pneu-
monia and eosinophilia.

Enfuvirtide may have an extremely important
and evolving role in the treatment of HIV-1. The
drug’s recommended dose is 90 mg twice a day
subcutaneously. Its unique mechanism of action
that inhibits the viral and cellular membranes
from fusing, and thus inhibiting replication
before actually entering the cells, has proven 
to decrease the viral load below clinically
detectable levels. The previous drug classes
available were not able to achieve or maintain
these levels, a significant new breakthrough in
treating HIV-1. 
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Nasal mupirocin to prevent
S. aureus infections
By Stacey Breeding, PharmD Candidate
McWhorter School of Pharmacy
Samford University, Birmingham, AL

Staphylococcus aureus causes 25% of nosocomial
infections and is the most frequent cause of sur-

gical site infections. The organism can be found
colonized on the skin and nasopharynx and is
transmitted via person-to-person contact or through
inhalation of the organism. Approximately 30% 
of the population at one time is colonized with 
S. aureus in the anterior nares.1 Colonization is an
important risk factor for developing staphylococcal
infections. Multiple studies have shown eradica-
tion of nasal S. aureus colonization resulted in
decreased rates of S. aureus infections. In various
patient populations, intranasal mupirocin has been
administered to eliminate nasal carriage of S. aureus.

Mupirocin calcium (Bactroban) is a naturally
occurring antibiotic produced by fermentation 
of Pseudomonas fluorescens. It binds to bacterial
isoleucyl transfer-RNA synthetase, resulting in
the inhibition of protein and RNA synthesis. In
vitro studies show it to be highly active against S.
aureus and various other staphylococci and strep-
tococci. The intranasal ointment is U.S. Food and
Drug Administration (FDA)-approved for eradi-
cation of nasal colonization with methicillin-resis-
tant S. aureus (MRSA) in adult patients and health
care workers during institutional outbreaks. The
recommended dosage is 0.5 g inserted into each
nostril twice daily for five days.2

Mupirocin is most often administered during
MRSA outbreaks in combination with infection con-
trol measures. Some of these measures include
enforcing hand washing, wearing gloves while car-
ing for MRSA-infected or -colonized patients, isolat-
ing infected and colonized patients, performing
laboratory-based surveillance, and maintaining bar-
rier precautions. In observational studies, mupiro-
cin has eliminated nasal colonization and controlled
MRSA outbreaks. Results from these studies indi-
cate negative MRSA cultures at the end of therapy
in at least 90% of patients and health care workers.
Similar results are shown in placebo-controlled
studies of health care workers with nasal carriage of
S. aureus. In these studies, long-term follow-up con-
firmed that eradication persisted for months (> 50%
at three months) after a five-day course of therapy.2

Because decolonization has been used in combina-
tion with other infection control measures, it is hard
to determine the precise efficacy of mupirocin.

Prophylactic mupirocin has been studied
most extensively in postoperative, peritoneal
dialysis, and hemodialysis patients. The results
from these studies have been variable. Two
studies that involved prophylactic use of
mupirocin in cardiac surgery reported a 60%
reduction in surgical site infections.3 In both
studies, a historical control group was used,
which may lead to false conclusions. 

Multiple studies have established mupirocin
as the agent of choice for eradication of nasal
and pericatheter colonization by S. aureus in
hemodialysis and peritoneal dialysis patients. A
placebo-controlled study with preoperative use
of mupirocin in orthopedic surgery showed an
eradication rate of 80% with S. aureus coloniza-
tion in the anterior nares.4 However, this did not
significantly reduce the surgical site infection
rate in this patient population. Another placebo-
controlled trial involving 3,864 preoperative
patients receiving prophylactic treatment of
mupirocin also failed to significantly reduce the
overall rate of surgical site infections. This study
did significantly reduce the rate of all nosoco-
mial S. aureus infections in carriers (high-risk
group) compared to placebo (7.9% vs. 4.0%).1

A major concern is that prophylactic use of
mupirocin can lead to resistance. Studies show
resistance rates increase with prolonged or wide-
spread use of the antibiotic within an institution.
Also, resistance has been seen in patients who have
not been treated with mupirocin suggesting cross-
transmission from person to person. In one hospi-
tal administering prophylactic mupirocin to all
patients to decrease rising MRSA infections, the
institution reported 60% mupirocin resistance dur-
ing the first year of practice. Seventy-three percent
of those resistant strains were highly resistant, ren-
dering the antibiotic ineffective.5 Smaller short-
term studies involving prophylactic mupirocin
report minimal resistance.

Nasal carriage of S. aureus is a risk factor for
developing this infection. Mupirocin has demon-
strated efficacy in decolonization, but results vary
among studies regarding decreased rates of infec-
tion. Studies report that long-term and wide-
spread use within a facility can lead to resistance.
Therefore, conservative use of mupirocin should be
employed. Mupirocin has shown the most benefit
in reducing infections in patients with confirmed
nasal colonization of S. aureus, including MRSA.
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Experts suggest prophylaxis be administered only
to patients with culture proven colonization of S.
aureus or MRSA using a short-course regimen
(twice a day for five to seven days).
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Review of cardiovascular/
coagulation adverse drug
reaction trends
By Matt Eckley, PharmD Candidate
Harrison School of Pharmacy
Auburn (AL) University

Adverse drug reactions (ADRs) are common
occurrences in hospitals. Historically, the

incidence of ADRs in hospitalized patients ranges
from 6% to 20%, and 3% to 7% of hospital admis-
sions have been attributed to ADRs.1 Monitoring
and analyzing ADRs is important in increasing
patient safety, decreasing hospitalization costs,
and identifying potential major ADR trends.
Health care facilities can use various strategies
for high-risk drug management including formu-
lary decisions, education, and protocols. ADR
reporting helps to identify important trends and
facilitate all of these strategies.

Cardiovascular and coagulation drug classes
are commonly associated with high-risk drugs.
Currently, cardiovascular drugs are in the fore-
front of new drug research. Not only are there
new individual drugs in existing classes being
researched, but also new classes of cardiovascular
agents are being approved and marketed. ADR
trending is vital for the evaluation of these new

drugs. It is through evaluation of ADR trends
that many institutions identified increased risks
associated with use of agents such as mibefradil
(Posicor) and cerivastatin (Baycol) well before
they were removed from the market. Similarly,
coagulation drugs have been identified as high-
risk drugs mainly due to bleeding potential. This
article discusses trends with cardiovascular and
coagulation agents identified at a large commu-
nity hospital over the period of one year.

General trending information
Of the 174 ADRs recently evaluated, 17% were

related to cardiovascular and coagulation agents.
While only 11% of the overall ADRs reported
were deemed serious, cardiovascular and coagu-
lation agents were associated with a surprising
63% of the serious ADRs and 46% of the ADRs
that were reported to the FDA. These statistics
reinforce the need to monitor for ADRs and ana-
lyze trends associated with those classes. 

Cardiovascular agents
Dofetilide, a Class III antiarrythmic agent, has

been associated with incidences of ventricular
tachycardia, prolonged QTc, and cardiopul-
monary arrest. These reactions emphasize the
importance of patient education, continued
dofetilide protocol use, and adverse drug reaction
monitoring. Patients are educated on signs and
symptoms of possible ADRs and when to notify
their physician, as early detection of symptoms
may prevent serious complications and hospital-
ization. Before being prescribed dofetilide,
patients with other risk factors such as age and
history of hypertension, previous transient
ischemic event, stroke, or diabetes should be
identified and targeted for monitoring.2 While
dofetilide is being administered, QTc prolonga-
tion should be closely monitored for at least three
days and then monitored once every one to two
months after drug initiation. Special attention
should be taken with patients who are on other
drugs whose use may potentiate QTc prolonga-
tion (such as anti-arrhythmics and diuretics)2.

ACE-inhibitors are a cardiovascular drug class
with several reported ADRs during this period.
Most of these were well-known reactions with
ACE-inhibitors: angioedema, hyperkalemia, and
hypotension. One incidence of angioedema occur-
ring in the community resulted in a hospital
admission. Monitoring for known ADRs of ACE-
inhibitors (specifically electrolyte abnormalities) is
important in attempts to prevent severe reactions
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and hospitalization. Patients on multiple drugs for
hypertension or CHF, including ACE-inhibitors,
should be closely monitored due to the elevated
risk of some ADRs associated with ACE-inhibitor
use. Clinicians should monitor for potassium and
other electrolytes at least once every year.3 Patients
should monitor blood pressure several times a
week. Patients should also be educated on signs
associated with angioedema. 

Nesiritide (Natrecor), a new drug indicated for
treatment of congestive heart failure exacerbation,
has been associated with cardiorespiratory reac-
tions. Nesiritide is an excellent example of how to
approach the use of high-risk newly approved
drugs. The institution has set-up a protocol for
nesiritide use that incorporates specific informa-
tion regarding dosing and monitoring. Increased
use of nesiritide over the following months will be
accompanied by close monitoring of the agent.
Hypotension and hemodynamic responses such as
pulmonary capillary wedge pressure and cardiac
index should be monitored closely with Natrecor.

Another important trend was noted with cardio-
vascular agents: dose-related ADRs. Dose-related
ADRs accounted for 66% of the cardiovascular
adverse reactions that occurred in the year
reviewed. Two cardiovascular drugs that are
highly dose-related are amiodarone and digoxin.
The more severe adverse effects associated with
these may be minimized if the drug is initiated at a
proper dose, taking into account patient age, other
current medications, and hepatic or renal function.
Other cardiovascular agents such as beta-blockers
and ACE-inhibitors should be initiated at a lower
dose and titrated up over time. This “start low, go
slow” technique is especially useful in the elderly
who are much more likely to experience an adverse
event than other patients.3

Coagulation medications
Due to their mechanism of action, anticoagu-

lants have an inherent adverse risk of bleeding.
Incidents of bleeding were reported for unfraction-
ated and low molecular weight heparins (LMWHs)
and eptifibitide (Integrelin). An increased risk of
bleeding was associated with patients who were on
concomitant anticoagulant and antiplatelet medica-
tions (clopidogrel bisulfate [Plavix], ticlopidine
hydrochloride [Ticlid], and aspirin). While unnec-
essary combinations should be avoided, many
therapeutic combinations involving these classes
are necessary, and each case should be evaluated to
examine risk vs. benefit. 

Heparin also was associated with reports of

thrombocytopenia. Thrombocytopenia can also
occur with both LMWH and unfractionated hep-
arin. Heparin-induced thrombocytopenia (HIT)
can occur gradually over four to six days (Type I)
or may present as a sharp decrease in platelet
count within 48 hours (typically Type II). Due to
the high incidence of cross-reactivity between
LMWHs and unfractionated heparin, direct
thrombin inhibitors such as argatroban or lep-
irudin should be used in patients who have expe-
rienced HIT Type II.

Warfarin is another anticoagulant that is asso-
ciated with ADRs such as bleeding and increased
international normalized ratio (INR). Like cardio-
vascular drugs and several other coagulation
medications, most of the ADRs reported with
warfarin are dose-related. Many adverse events
might be avoided if warfarin is started at a
proper dose; for example, elderly patients should
be started at a dose no higher than 5 mg every
day. Warfarin “loading” doses are not justified 
in the literature and should be avoided in all
patients. Pharmacokinetics consults for warfarin
management are available at many hospitals.

Vitamin K is a medication associated with coagu-
lation that has had serious ADRs reported with its
administration. Vitamin K IV can be associated with
hypotension, decreased respiratory function, nau-
sea, and diaphoresis. The oral and SQ formulations
of vitamin K are not only safer, but also may pro-
vide a more predicable response than vitamin K IV,
and are easier to administer. Vitamin K infusion is
indicated only for rapid reversal due to serious
bleeding (INR > 20), life-threatening bleeding, or
serious warfarin overdoses.4 A proper vitamin K
protocol for warfarin-induced coagulopathies was
outlined in the 2001 Chest supplement; the institu-
tion uses this protocol for vitamin K in affected
patients. 

The importance of proper ADR reporting
Trending could not be completed without

proper reporting of ADRs. Simple and efficient
methods should be used to identify ADRs occur-
ring within an institution (such as use of an ADR
phone line, alert cards, antidote use report, etc.)
and appropriate follow-up should be performed.
The value of the trending data is partly dependent
on obtaining an accurate representation of the
ADRs that are actually within the institution. 
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Drug-induced Stevens-
Johnson syndrome
By Jenester Mostella, PharmD Student
Harrison School of Pharmacy
Auburn (AL) University School of Pharmacy

Stevens-Johnson syndrome (SJS) is an acute life-
threatening condition, with an incidence of

one to six cases per 1 million person-years. SJS
occurs most often in otherwise healthy children
and young adults; males are at higher risk than
females. Although infrequent, SJS may kill or
severely disable previously healthy people. While
there are a number of bacterial and viral infec-
tions that can initiate a SJS reaction, the most
common culprits are drugs. The drugs most often
implicated are anticonvulsants (such as pheno-
barbital), sulfonamides, allopurinol, and nons-
teroidal anti-inflammatory drugs (NSAIDS).
Other possible agents include antibiotics such as
amoxicillin and tetracycline. The pathogenesis of
SJS is unknown; however, it is believed to be an
immune-mediated inflammatory disorder or of
an infectious or toxic etiology. 

SJS consists of atypical target lesions that are
more likely to become bullous and ulcerated. These
lesions involve two or more mucous membranes.
Extensive epidermal necrosis causes erosion of the
mucous membranes, followed by skin detachment
(desquamation). Total percent of body surface area
detachment is less than 10%. The onset is typically
one to three weeks after the initiation of drug ther-
apy, although lesions may appear within 48 hours
in cases of previous exposure to the causative drug.
Appearance of lesions within 24 hours of initial
drug exposure or after three weeks of drug expo-
sure is considered incompatible with drug-induced
SJS, except for phenytoin (with which SJS occurred
up to eight weeks after drug initiation). 

SJS is characterized by a nonspecific prodrome of
one to 14 days followed by an initial rash involving
the skin and mucous membranes, with variable
degrees of visceral involvement and constitutional

symptoms. The prodromal phase consists of flulike
symptoms, followed by erythema and maculopa-
pular rash that initially is composed of discrete
atypical target lesions, which become bullous and
necrotic. As the reaction progresses, the mucous
membrane involvement becomes more prominent. 

Complications of SJS may include: pneumonia;
renal failure; difficult breathing, eating, or talking
due to pain of oral mucosa; genitalia involvement
leading to urinary retention, phimosis, or cicatrizing
bands in the vagina; and bilateral draining, corneal
opacities, purulent conjunctivitis, and even blind-
ness developing from ocular involvement. In severe
cases, extensive fibrinoid necrosis can occur in sev-
eral organs including the stomach, spleen, trachea,
and bronchi. Patients with SJS often may need ICU
care initially and for several days to weeks. SJS
often is associated with laboratory abnormalities
such as leukopenia, anemia, eosinophilia, elevated
serum LDH, and fluid-electrolyte imbalances. 

The therapeutic goals for drug-induced SJS
include: rapid identification and discontinuation
of the offending drug, prompt resolution of signs
and symptoms, restoration and maintenance of
fluid/electrolyte balance, wound care and pre-
vention of secondary infection, nutritional sup-
port, and treatment of complications as required.

The mortality rate of untreated SJS is reported
to be 5%-15%. The usual disease course is
approximately three to four weeks; however,
healing rates depend on both severity and loca-
tion (mucous membrane lesions take longer).

SJS is an acute life-threatening condition that can
compromise a patient’s quality of life. Due to the
severity of SJS, patient education is vital. Health
care professionals can take several steps to help
prevent the reaction from recurring. These steps
include educating the patient about the causative
agent, as well as the drugs most often implicated
and how to avoid these agents and others in the
same class. Patients with a history of drug-induced
SJS should be informed about the importance of
alerting all their health care providers about the
previous reaction. Health care providers also are
responsible for recommending and implementing
various treatment modalities, such as wound care
and prevention of secondary infections, to facilitate
patient recovery. 

When treating SJS, health care providers should
identify all possible agents, discontinue appropri-
ate drugs, and document the causative agent(s) in
the patient’s medical record. The adverse event
also should be reported to the U.S. Food and Drug
Administration. Health care providers should be
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aware of the signs and symptoms of this life-threat-
ening condition. They should recognize that not
only can viral and bacterial infections initiate a
reaction, but also that drugs are the most common
culprits. 

Resources
• Elias PM, Fritsch OF. Erythema multiforme. In: Fitzpatrick

TB, Eisen AZ, Wolff K, et al, eds. Dermatology in General Medi-
cine. New York City: McGraw-Hill; 1979: 295-302. 

• MICROMEDEX Healthcare Series. Englewood, CO:
MICROMEDEX; 2000.

• Reinke CM. Drug-Induced Disease [lecture]. Auburn
(AL): Auburn University, Spring 2000.

• Roujeau JC, Kelly JP, Naldi L, et al. Medication use and
the risk of Stevens-Johnson syndrome or toxic epidermal
necrolysis. N Engl J Med 1995;333:1600-1607. ■

• MedImmune has initiated two Phase II clinical
trials for Vitaxin, a development-stage monoclonal
antibody. In one trial, the company is evaluating the
anti-tumor activity and safety of Vitaxin in patients
with metastatic melanoma (skin cancer). In the sec-
ond trial, MedImmune is studying the effect Vitaxin
has on disease activity and the progression of struc-
tural joint damage in patients with rheumatoid
arthritis (RA). Vitaxin targets the alpha-v-beta-3
integrin.

• Rigel Pharmaceuticals has initiated a multi-
dose safety trial of R112, an experimental drug to
treat allergic rhinitis.

• Eximias Pharmaceutical Corp. has initiated a
Phase I/II combination trial of nolatrexed dihy-
drochloride (Thymitaq) with docetaxel (Taxotere),
made by Aventis Pharma S.A. The trial will eval-
uate the safety and efficacy of nolatrexed dihy-
drochloride plus docetaxel used in combination
in cancer patients with advanced solid tumors
who have failed prior therapy.

• Sucampo Pharmaceuticals has begun a mul-
ticenter, Phase IIa safety and efficacy study for the
treatment of cystic fibrosis with its proprietary
agent SPI-8811.

• Genmab A/S has initiated a Phase I/II trial

using HuMax-EGFr to treat patients suffering
from head and neck cancer.

• Idun Pharmaceuticals has announced that
the FDA has granted Orphan Drug designation
for the use of IDN-6556 to treat patients undergo-
ing liver transplantation and other solid organ
transplantations. IDN-6556 is a drug intended to
protect hepatocytes from excessive programmed
cell death. 

• Human Genome Sciences has activated clin-
ical sites and begun to screen patients for ran-
domization and treatment in a Phase II clinical
trial of LymphoStat-B (a human monoclonal anti-
body to B-lymphocyte stimulator), for the treat-
ment of systemic lupus erythematosus.

• GPC Biotech AG has announced that the first
patient has been dosed in the satraplatin Phase III
registrational trial. The multicenter, global, random-
ized study has been named SPARC (Satraplatin and
Prednisone Against Refractory Cancer) and is eval-
uating satraplatin plus prednisone vs. prednisone
alone as a second-line chemotherapy regimen for
treating patients with hormone-refractory prostate
cancer.

• The Immune Response Corp. has initiated 
a Phase II clinical study designed to evaluate the
use of Remune, an immune-based therapeutic
vaccine, for treatment of HIV-infected patients
who have not been treated previously with
antiretroviral drugs.

• Abbott Laboratories has expanded its immun-
ology clinical trials program to include an addi-
tional Phase III study evaluating the potential of
adalimumab (Humira) in Crohn’s disease.

• Nabi Biopharmaceuticals has begun its con-
firmatory Phase III clinical trial with S. aureus
polysaccharide conjugate vaccine (StaphVax). The
trial, being conducted with three leading dialysis
providers, will encompass approximately 3,000
end-stage renal disease patients on hemodialysis
in approximately 200 sites across the United States.

• ArQule has initiated the first human clinical
trial with CO-501, a novel investigational small-
molecule anti-cancer drug.

• Salmedix has initiated a Phase II/III 
clinical development program for bendamustine 
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(SDX-105), an anti-cancer agent currently mar-
keted in Germany. The first study in the program,
which is designed to support registration of SDX-
105 for the treatment of non-Hodgkin’s lym-
phoma (NHL) in the United States and Canada,
is a Phase II trial in patients with relapsed NHL.

• Pharmos Corp. has announced the FDA has
granted fast track designation for dexanabinol for
treatment of severe traumatic brain injury.

• Abbott Laboratories has announced the
expansion of its immunology clinical trials pro-
gram to include an additional Phase III study
evaluating the potential of adalimumab (Humira)
in psoriatic arthritis.

• IntraBiotics Pharmaceuticals has enrolled the
first patients in a pivotal clinical trial of its lead
product, iseganan, in patients receiving mechani-
cal ventilation to reduce the risk of pneumonia.

• Vicuron Pharmaceuticals has initiated a
Phase III clinical trial to evaluate the safety and
efficacy of the company’s semisynthetic gly-
copeptide antibiotic, dalbavancin, vs. van-
comycin, one of the current standards of care for
the treatment of skin and soft-tissue infections.

• Indun Pharmaceuticals has initiated a Phase
II clinical trial of IDN-6556 in patients undergo-
ing liver transplantation. IDN-6556 is designed to
protect liver cells from excessive programmed
cell death, also known as apoptosis.

• Peptimmune has initiated a multicenter
Phase I clinical trial to test the safety of PI-0824 in
patients with pemphigus vulgaris (PV). PI-0824
is a synthetic novel peptide being developed as
immunotherapy for the treatment of PV and is

the only investigational therapy in development
for treatment of the disease. 

• Millennium Pharmaceuticals has initiated a
Phase I/II multiple ascending-dose clinical trial 
of MLN2704 in patients with metastatic andro-
gen-independent prostate cancer. MLN2704 is
designed to deliver the maytansinoid chemothera-
peutic agent, DM1, directly to prostate cancer cells
through a targeted monoclonal antibody vehicle
that binds specifically to the prostate-specific
membrane antigen.

• Tanox has announced that the FDA has
granted fast-track status to TNX-355 for the treat-
ment of patients with human immunodeficiency
virus 1 infection who have failed or are failing
antiretroviral therapy.

• Pharma has announced that the FDA has
granted orphan drug designation to its lead product
candidate SAHA, an inhibitor of histone deacety-
lase, for the treatment of multiple myeloma.

• Millennium Pharmaceuticals has initiated a
multicenter Phase II clinical trial of MLN1202 in
approximately 30 patients with rheumatoid
arthritis. MLN1202, a novel humanized mono-
clonal antibody, is specifically designed to block
the MCP-1/CCR2 chemokine pathway.

• Guilford Pharmaceuticals has completed
patient enrollment for a Phase II clinical trial of
its novel neuroimmunophilin ligand, GPI 1485,
for the treatment of Parkinson’s disease.

• Corus Pharma has initiated a Phase II study
of aztreonam formulated for inhalation (Corus
1020) in cystic fibrosis patients to evaluate effi-
cacy, safety, and tolerability.  ■
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Arecent survey shows that pharmacists are
reporting higher wages than last year — a pos-

sible result of the 22 or more years that more than
50% of the respondents have worked in pharmacy. 

Drug Utilization Review recently tabulated the
results of its 2003 salary survey to assess the finan-
cial and workplace demographics of its readership.
Of the 31 respondents to the survey, 68% report
earning more than $90,000 annually. In comparison,
54% of the 2002 survey respondents said they

earned less than $90,000 annually. Fifty percent of
the 2003 respondents also say they have worked in
pharmacy for 22 or more years. 

Longevity in one health care facility, however,
doesn’t always mean a pharmacist’s salary keeps
pace with that of the overall industry, says Carsten
Evans, PhD, FASHP, assistant dean for professional
affairs at Nova Southeastern University College of
Pharmacy in Fort Lauderdale, FL. Bonuses added
into gross income may be one reason the salaries
are higher, he says.

The majority of the 2003 respondents (70%) are
directors or assistant directors of pharmacy. Other
titles include clinical pharmacist or coordinator,
QA/DUE pharmacist, associate quality officer,
manager, and pharmacy supervisor. 

Seventy-four percent of respondents are ages 40 or
older, and 61% are men. All respondents work in a
hospital or clinic. Forty-two percent work in an urban
location, and 52% live in the Southeast or Southwest. 

The number of respondents who have a PharmD
degree has increased from last year’s survey, as
well. In 2002, 32% of respondents said they had the
degree. This year the number is 42%. Other degrees
the respondents hold include a three-year diploma,
BS & BA, MS, MBA, PhD, and CPhT. 

The number of pharmacists with PharmD degrees
will only increase, with that degree now being the
ACPE (American Council on Pharmaceutical Educa-
tion) accreditation standard for pharmacy schools
since 2000, Evans says. Pharmacy directors and man-
agers may have to go elsewhere, though, to get busi-
ness training that they will need for their jobs. “In

November 2003 / Supplement to DRUG UTILIZATION REVIEW ™ 1

Respondents report higher salaries in 2003 

2003 SALARY SURVEY RESULTS

Urban
41.94%

Suburban (outside
large urban area)

12.90%

Rural
22.58%

Medium-sized 
community

22.58%

Which of the Following 
Best Describes the Location 

of Your Work?



general, pharmacy school curriculums don’t really
focus on the skills and knowledge to compete in
today’s business atmosphere,” he explains. “That’s
why you find so many pharmacy administrators
with additional degrees.”

A look at this year’s salary increases

The 2003 Drug Utilization Review survey shows
that about 42% of respondents’ salaries increased
in the range of 1% to 3%. Thirty-five percent had
an increase in the 4%-6% range, 13% in the 7%-
10% range, and 3% in the 11%-15% range. (Six per-
cent reported no change in salary at all.)

In comparison, the Social Security Administra-
tion calculated the latest automatic cost-of-living
adjustments (COLAs) to be 1.4%. The COLAs pre-
vent inflation from eroding Social Security and
Supplemental Security Income benefits. (To see
how COLAs are calculated, see www.ssa.gov/
OACT/COLA/colasummary.html.)

In addition, median household income — the

income of the household in the middle of the
income scale (half have lower incomes; half have
higher incomes) — fell 1.1% after adjusting for
inflation last year, and it has dropped 3.3% over 
the past two years, according to the Economic
Policy Institute in Washington, DC. This decline
represents a loss of $491 (2002 dollars) in income
for these households last year and $1,439 over the 
past two years.

The continuing pharmacist shortage often has
been attributed to higher pharmacist salaries. The
2003 Pharmacy Staffing Survey conducted by the
American Society of Health-System Pharmacists
(ASHP) in Bethesda, MD, says the reported phar-
macist vacancy rate was 5.6% in 2003 (5.6%), as
compared to 6.9% in 2002.

Small hospitals, especially those with fewer
than 100 beds, report having the bigger staffing
challenges with significantly higher pharmacist
vacancy and turnover rates as compared to larger
hospitals. 

More than half of the overall respondents also
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report that pharmacist vacancies have delayed
expansion of pharmacy programs and services
into new areas and have resulted in reduction of
services so that staff could be re-deployed or reas-
signed to cover other areas.

Although the pharmacist shortage has gotten
much press, it has never affected salaries in the
manner of other health care professions reported
to be in shortage, such as nursing, Evans says.
“You never really saw 20% increases to get or
even keep pharmacists on staff.” Instead, pharma-
cists might receive other benefits, such as a sign-
on bonus. The ASHP survey, for example, reports
that 42% of pharmacy directors are providing
signing bonuses to lure staff, with an average
amount of $4,789. 

What are you worth?

It might seem logical that pharmacists in larger,
urban hospitals or health systems might make
more money than ones in smaller facilities. That 

is not always true, Evans says. Pharmacists more
involved in patient care are not always paid more
than staff pharmacists, either.

It can depend on the need, he says. Large health
systems may have structured pay levels for pharma-
cists, with the requirements for each level spelled
out. Another health system, however, may pay more
for someone to go to where he or she is needed
most, such as in a small town. “If [the health sys-
tems] need something, they seem to pay for it,”
Evans says.

Measuring the worth of a pharmacist is not 
a simple job, he says. Pharmacy directors are
responsible for budgets; their value often can be
measured in dollars. Staff pharmacists’ value is
more difficult to determine. They oversee techni-
cians and fulfill regulations that require pharma-
cists to sign off on order entry and the filling of
medication carts for patients. 

In contrast, clinical pharmacists affect patient
outcomes. This value is harder to quantify. Even
so, systems are being put in place that measure
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the impact that clinical pharmacists have on
patient care, Evans says. 

Although the skills of the clinical pharmacist can
directly impact patient care costs, staff pharmacists
are sometimes paid more because these positions
are harder to fill in certain parts of the country. (In
“true” teaching hospitals, however, you should
always find that clinical pharmacists would be 
paid more, he says.) 

Evans questions why pharmacists would study
for several years and then be content to fill orders
and not aggressively try to have an impact on
patient care. He suspects it may be related to the
personalities. 

“Every pharmacy student that has graduated
from Nova Southeastern University over the past
14 years has been tested [with the Myers-Briggs
Type Indicator test] and the majority [65%] found
to be introverted,” he says. Similarly, random test
audiences of pharmacists at CE conferences have

resulted in nearly identical percentages. “This
attribute alone may have significant influence
over the future of the profession.”

The lure of corporate jobs continue

The lure of more money, benefits, and travel con-
tinue to tempt pharmacists into the pharmaceutical
industry, Evans says. Often sales representatives
from drug companies court pharmacists during
their periodic visits. “They cherry-pick the best
people,” he reports.

Huge student loan debts may make the call to
industry even more tempting. The majority of the
students entering his pharmacy program this year
expect to leave school owing about $100,000 in
student loans, Evans says. 

Only three of about 190 students in that class
say they will have their education totally subsi-
dized by other means.  ■
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