
Early, aggressive lipid management with
patient tracking improves outcomes 
HMO says program should be transferable to ‘open’ health care models 

Aprogram that combines early, aggressive lipid management with
a patient tracking and follow-up system has nearly tripled the
percentage of patients with coronary artery disease (CAD) who

achieve low-density lipoprotein cholesterol levels (LDL-C) lower than
100 mg/dL. And the health maintenance organization (HMO) that
implemented the program is betting that it is transferable to a more
“open” health care model.

Kaiser Permanente Colorado Region in Aurora initiated this program
back in 1998 when cardiologists had concerns that member patients
were experiencing recurrent events without having their cholesterol
controlled or blood pressure managed, says Kari L. Olson, PharmD,
BCPS, a clinical pharmacy specialist with Kaiser’s clinical pharmacy
cardiac risk service (CPCRS). “The cardiology department wanted
something that would help manage these patients over the long term.”

The CPCRS program then was developed with strong support from
cardiology, pharmacy, internal medicine, and nursing. “The cardiac risk
service is dedicated strictly to managing the secondary prevention pop-
ulation,” Olson says. 

Currently, Kaiser has 17 clinical pharmacy specialists who directly
manage these patients.

How the program works
When patients with CAD come to the hospital, an RN-run team man-

ages them, identifies them in the hospital, and works with the cardiologist
and medical group to get patients on appropriate medications, Olson
explains. The team also follows the patients through rehabilitation for
about three to six months after their event. 

Once patients have gone through their rehabilitation program, the
team sends them to the cardiac risk service. “Then we, as pharmacists,
will continue to follow them over the long term. Our program is geared
to outpatient management,” she reports. 
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Some CPCRS patients also are referred directly
to the program by their physicians or are identi-
fied through administrative queries of computer-
ized coding and billing databases. The CPCRS 
has screened more than 98% of patients who had
“unequivocal” CAD. Unequivocal CAD is defined
by the presence of acute myocardial infarction
(MI), coronary artery bypass graft surgery, percu-
taneous coronary intervention with or without
stent placement, or unstable angina diagnosed
and coded by a cardiologist.

Once the patients are enrolled in the program, 
all of their relevant medical data are entered into a
shared, web-based tracking database. The database
is regularly updated electronically with administra-
tive, laboratory, pharmacy, diagnosis/procedure,
vital sign, and demographic data. CPCRS staff also
manually update data as needed.

The CPCRS pharmacists then contact the patients
in the service on a regular basis to review their drug
treatments and medication adherence. How often
they are contacted depends on their medical status,
Olson says. “If patients are controlled — the LDL
is where it needs to be and blood pressure is good
— we might follow them up on a yearly basis.”
During that contact, the clinical pharmacy special-
ists make sure the patients are still taking their med-
ications. The pharmacists do a complete medication
review and answer any patient questions. 

Patients who do not have their cholesterol con-
trolled will be followed in two to three months,
Olson says. “If they are still not controlled, we will
recommend dosage changes to whatever medica-
tions we see that need to be adjusted. Then we
bring them back every two to three months until
they are controlled.”

Study shows improved outcomes
Kaiser recently published a study that evaluated

the impact of the CPCRS on patients enrolled in the
program between March 1, 1998, and Oct. 1, 2002.
The results were published in the Jan. 10 issue of
the Archives of Internal Medicine.

The study included a total of 8,014 patients,
who had a mean age of 69.3 years. Almost 70% of
these patients were men. They were followed by
the service for a mean of 2.3 years — 30% of them
for more than three years. At study end, a total of
72.9% of patients achieved an LDL-C level of less
than 100 mg/dL, compared with 25.5% at base-
line. Of patients receiving medication, most
(84.8%) were receiving therapy with statins alone.
Almost 12% were receiving combination therapy.

Olson, the lead author of the study, attributes
several factors to the program’s success. First, the
CPCRS team is aggressive in getting patients on
higher-than-normal doses of drugs, particularly
statins, she says. For example, patients are given
simvastatin 40 mg/day or the same amount of
another statin immediately after CAD diagnosis.
Lifestyle modification with diet and exercise also is
emphasized.

Second, pharmacists, who have the expertise in
drugs, drug interactions, and interpretation of med-
ical literature, and know how to counsel patients,
run the service, she adds. “Pharmacists are in an
excellent position to do something like this because
the secondary prevention population and manage-
ment over the long-term is medication-driven.” 

Third, the database that houses all of the CAD
population allows the pharmacists to track
patients and schedule follow-up appointments.

18 DRUG FORMULARY REVIEW / March 2005

Drug Formulary Review (ISSN#1548-2790), including Drug Criteria &
Outcomes™, is published monthly by Thomson American Health Consultants, 3525
Piedmont Road, Building Six, Suite 400, Atlanta, GA 30305. Telephone: (404) 262-
7436. Periodical postage paid at Atlanta, GA 30304. POSTMASTER: Send address
changes to Drug Formulary Review, P.O. Box 740059, Atlanta, GA 30374.

Opinions expressed are not necessarily those of this publication. Mention of
products or services does not constitute endorsement. Clinical, legal, tax, and other
comments are offered for general guidance only; professional counsel should be
sought for specific situations.

Thomson American Health Consultants is accredited by the Accreditation
Council for Pharmacy Education as a provider of continuing pharmacy education.

This program, #381-000-04-015-H01, will be available July
8, 2004, to July 7, 2007. 

Thomson American Health Consultants has designated up 
to 6 contact hours annually for this program. Participants will
receive ACPE statements of credit within 6 weeks after receipt of
the post-test and evaluation form, provided a passing grade of at
least 70% is achieved. Health system pharmacists and phar-
macy benefits managers are the target audience of this activity;

however, anyone involved in prescribing, dispensing, patient counseling, formulary
selection, or reimbursement processes might benefit from participation. Drs. Gilchrist,
Holder, and Cramer (authors) report no relationships with companies related to the
field of study covered in Drug Criteria & Outcomes.

Editor: Sue P. Coons, (spcoons@aol.com).
Vice President/Group Publisher: Brenda Mooney, 

(404) 262-5403, (brenda.mooney@thomson.com).
Editorial Group Head: Lee Landenberger, (404)

262-5483, (lee.landenberger@thomson.com).
Managing Editor: Paula Cousins, (816) 960-3730,

(paula.cousins@thomson.com).
Senior Production Editor: Nancy McCreary.

Copyright © 2005 by Thomson American Health
Consultants. Drug Formulary Review and Drug
Criteria & Outcomes™ are trademarks of
Thomson American Health Consultants. The trademarks Drug Formulary Review
and Drug Criteria & Outcomes are used herein under license. All rights reserved.

Editorial
Questions

Questions or comments?
Call Lee Landenberger

at (404) 262-5483.

Subscriber Information
Customer Service: (800) 688-2421 or fax (800) 284-3291, (ahc.customerservice@
thomson.com) Hours of operation: 8:30 a.m.-6 p.m. Monday-Thursday; 8:30 a.m.-
4:30 p.m. Friday.
Subscription rates: One year (12 issues), $499. Outside U.S., add $30 per year,
total prepaid in U.S. funds. Discounts are available for multiple subscriptions. For
pricing information, call Steve Vance at (404) 262-5511. Missing issues will be ful-
filled by customer service free of charge when contacted within one month of the
missing issue date. Back issues, when available, are $80 each. (GST registration
number R128870672.)

No part of this newsletter may be reproduced in any form or incorporated into any
information retrieval system without the written permission of the copyright owner.
For reprint permission or refund information, contact Thomson American Health
Consultants. Address: P.O. Box 740056, Atlanta, GA 30374. Telephone: (800) 688-
2421. World Wide Web: www.ahcpub.com.



“We know exactly when the patients are due for
follow-up labs and nobody gets lost to follow-up.
It’s a systems-based approach to managing these
patients.”

The results of the program are real, but
Kaiser sometimes is criticized that the results
aren’t transferable to the “real world,” since
Kaiser is a closed model HMO Olson says. The
HMO disagrees and is looking at setting up a
similar program in Colorado Springs and evalu-
ating the outcomes of those patients. 

“Colorado Springs has a Kaiser program, but it
is an open model, so patients can go to any physi-
cian or any pharmacy. It is more typical of what
you would see in the real world,” Olson says. 

Studies show that real-world practices often fall
short of treatment guidelines. For example, less
than one-third of patients hospitalized with acute
MI are put on lipid-lowering therapy at discharge,
the pharmacists say in their research. Only 37% of
patients with documented CAD achieve LDL-C
levels of less than 100 mg/dL; more than half of
patients with CAD stop taking their cholesterol-
lowing medication during the first year. 

Hospital pharmacists are in an ideal position
to help manage these patients, Olson says. The
pharmacists can help identify these patients,
look at their current treatment in the hospital,
and make recommendations to physicians. 

“The key is to get these patients on appropriate
medications, especially when they are having
their acute coronary event. At the very least,
make sure these patients are on aspirin, the statin
drugs, beta-blocker post-MI, and ace inhibitors
where appropriate at the time of discharge.” 

Olson recommends the American Heart
Association’s “Get with the Guidelines” program
for hospital pharmacists looking for solutions 
in treating patients with CAD. “Get with the
Guidelines program offers [interested] hospital
teams the full support and guidance on how to 
get going,” she says. For more information on Get
with the Guidelines, see article, above, and visit
the American Heart Association’s web site at
www.americanheart.org.  ■

CDC changes strategy to
encourage flu vaccination
4.4 million doses becoming available

The Centers for Disease Control and Prevention
(CDC) has changed its strategy to help health

care providers continue to vaccinate people at risk
for developing serious complications of influenza. 
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‘Get with the Guidelines’ offers
support for treating CAD

Health system pharmacists looking for a program
to help them manage patients with coronary

artery disease (CAD) can consider the “Get with the
Guidelines” program, which was initially developed
through collaboration between the New England
Affiliate of the American Heart Association (AHA)
and Merck & Co.

“Get with the Guidelines” is a hospital-based
discharge program designed to close the treatment
gap in cardiovascular disease and stroke preven-
tion, says information provided by the AHA. It is
designed to be a rapid-cycle, continuous quality
improvement initiative for hospitalized patients who
have had a coronary event. 

If the AHA guidelines are implemented at least
80% of the time, the program is estimated to be able
to save more than 40,000 people annually, the organi-
zation says. 

The program focuses on building consensus

among a hospital team, identifying a program “cham-
pion” to drive the program, and implementing dis-
charge protocols that include medications and lifestyle
modifications.

The program can improve care by:
• Identifying, developing, and mobilizing hospital

teams. 
• Reviewing existing care maps and discharge

protocols for agreement with American Heart
Association (AHA) prevention guidelines. 

• When appropriate, developing and implement-
ing appropriate new guideline-based care maps and
discharge protocols. 

• Focusing on the discharge protocols used by
the hospital care team to ensure patients are dis-
charged with appropriate medication prescriptions
and risk-modification counseling. 

• Interpreting the results achieved through pro-
gram implementation by assessing hospital records
regarding patient discharge information. The AHA
recommends using the data management tool
developed specifically for the “Get with the
Guidelines” program. ■



The CDC is making this change — for this flu
season and vaccine only — because it is con-
cerned that a large number of these people still
have not been vaccinated. “The big perspective
here is that the flu season is not over. It may not
even have peaked,” said CDC director Julie
Gerberding, MD, MPH. She spoke to reporters 
in a telebriefing in late January.

First, the CDC is emphasizing its support for
local and state jurisdictions that are broadening
the availability of flu vaccine to people who are
not in the previously recognized priority groups.
When the vaccine supply was most limited in
October, these groups included:

• all children 6 to 23 months of age; 
• adults 65 years or older; 
• people 2 to 64 years old with underlying

chronic medical conditions; 
• all women who will be pregnant during the

influenza season; 
• residents of nursing homes and long-term

care facilities; 
• children 2 to 18 years of age on chronic

aspirin therapy; 
• health care workers involved in direct patient

care. 
• out-of-home caregivers and household con-

tacts of children younger than 6 months. 
On Dec. 22, 2004, the following priority groups

were added: 
• out-of-home caregivers and household con-

tacts of people in high-risk groups; 
• all adults 50 to 64 years of age. 
If local areas have vaccine and can’t redis-

tribute it, it makes sense that they open up the
vaccination to anyone in those jurisdictions who
would like to be vaccinated, Gerberding said.

Second, the CDC is making available the
remaining 3.1 million doses of influenza vaccine
in the federal government’s emergency reserve
to Sanofi Pasteur. The company then will mar-
ket and sell the vaccine to public and private
providers. Health care providers will therefore
be able to order vaccine directly from Sanofi
Pasteur or a vaccine distributor rather than
working through state or local health depart-
ments. Providers also will be allowed to return
unused vaccine for a credit and will pay for
return shipping costs only.

Finally, in states where the demand for
influenza vaccine in the Vaccines for Children
program (VFC) has been met, the CDC is allow-
ing those jurisdictions to make the vaccine avail-
able for non-VFC use. There are approximately

1.3 million doses of the VFC, Gerberding reports.
Even with the 4.4 million doses of vaccine that

are becoming available, the CDC is stopping
short of encouraging everyone who wants a flu
shot to get one.

The demand for a flu vaccine is unpredictable,
Gerberding said, and it varies from group to
group and area of the country to area of the
country. “CDC’s broad goal in all of this is to try
to make the best use of the vaccine doses that we
have, and that means encouraging immunization
of people who need it, and it also means using
some common sense and not letting vaccine go
to waste in areas where the supply is ample or
even in excess.” 

Influenza activity in the United States had
remained relatively low into December, the CDC
reports, but has been steadily increasing since
mid-December. As of mid-January, 24 states were
reporting widespread or regional flu activity.  ■

Clopidogrel (Plavix) shows
increased risk of ulcers 

Patients taking clopidogrel (Plavix) have a
much higher risk of recurrent ulcer bleed than

those treated with aspirin plus the protion-pump
inhibitor esomeprazole (Nexium), according to a
new study, published in the Jan. 20, 2005, issue of
the New England Journal of Medicine.

The American College of Cardiology-American
Heart Association guidelines recommend the use
of clopidogrel for hospitalized patients with a
coronary syndrome who are unable to take aspirin
because of hypersensitivity or major gastrointesti-
nal intolerance, the researchers say. They wanted
to assess whether clopidogrel was an alternative to
aspirin plus a proton-pump inhibitor for patients
at risk for ulcer.

The researchers studied 320 patients who took
aspirin to prevent vasculardiseases and who pre-
sented with ulcer bleeding. These patients had
multiple risk factors, including a recenthistory of
aspirin-induced ulcer bleeding, advanced age, and
coexisting conditions, according to the study. After
the ulcershad healed, the researchers randomly
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assigned patients who were negativefor Helicobacter
pylori to receive either 75 mg clopidogreldaily plus
esomeprazole placebo twice daily (161 patients) or
80 mg aspirindaily plus 20 mg esomeprazole twice
daily (159 patients) for 12 months.The endpoint
was recurrent ulcer bleeding.

An independent, blinded, adjudication commit-
tee reviewed the data to determine which patients
had reached the study endpoints. The committee
identified 14 cases of recurrent ulcer bleeding, 13
in the clopidogrel group (8.6%) and one (0.7%) in
the aspirin-plus-esomeprazole group.

Among these high-risk patientswho received
clopidogrel after their ulcers had healed, the inci-
dence of recurrent ulcer bleeding was unacceptably
high. The researchers concluded, “Our observa-
tions donot support the current recommendation
that clopidogrel be usedfor patients who have
major gastrointestinal intolerance ofaspirin.” 

In an editorial accompanying the article in
the journal, a physician also remarked about the
“astonishing increase” in the rate of recurrent
upper gastrointestinal bleeding from ulcers in
the group receiving clopidogrel, as compared
with those in the group taking aspirin plus
esomeprazole.

Conventional wisdom suggests that clopido-
grel should be a safer, nonulcerogenic alternative
for patients at high risk for aspirin-induced
ulcers, said Byron Cryer, MD, associate professor
of internal medicine at the University of Texas
Southwestern Medical School in Dallas. “The
observations in regard to upper gastrointestinal
bleeding in this study challenge conventional
wisdom and suggest that there are novel mecha-
nisms underlying the pathogenesis of ulcers.” 

The study also shows two additional points, 
he said. First, it confirms the capacity of proton-
pump inhibitors to reduce recurrent upper gas-
trointestinal bleeding markedly in patients who
take low-dose aspirin and are at high risk for gas-
trointestinal toxicity. The study also reinforces the
need to focus on baseline gastrointestinal risk fac-
tors in patients being considered for any type of
antiplatelet therapy.

A challenging question now is what therapy to
provide for patients who already have had gas-
trointestinal complications while taking aspirin 
or other nonsteroidals anti-inflammatory medica-
tions, Cryer concluded. “The study by Chan, et 
al clearly indicates that the recommendation [of
replacing aspirin with clopidogrel] is harmful
and that such patients should be given aspirin
plus a proton-pump inhibitor.”  ■

Survey: Hospitals improving
medication safety practices

America’s hospitals are making improvements
in the area of medication safety practices,

according to recently released data from a survey
developed by the Institute for Safe Medication
Practices (ISMP) in Huntingdon Valley, PA. 

Results from the ISMP’s 2004 Medication Safety
Self-Assessment show significant advances in
many safety practices, when compared to the initial
assessment, which was completed in 2000. The self-
assessments, conducted by ISMP in partnership
with the Health Research and Educational Trust
(HRET) and the American Hospital Association
(AHA) through a grant by the Commonwealth
Fund, allow U.S. hospitals to gauge their use of
nearly 200 practices that most significantly influ-
ence safe medication use and compare their current
systems and practices to similar hospitals nation-
wide. More than 1,600 hospitals participated in the
2004 assessment, many of which were able to chart
their progress over the last four years by compar-
ing results with their responses to the 2000 survey.

The largest changes in medication safety have
occurred in the areas of quality processes and risk
management, drug order communication, staff
education, and patient education:

• Quality processes and risk management.
Comparison of 2000 and 2004 data reveals a 43%
increase in nonpunitive, system-based approaches
to error reduction, including providing positive
incentives for error reporting and incorporating
specific medication safety objectives in strategic
plans. Preliminary data in this area also show a
29% increase from 2000 scores in practitioners’
ability to detect, report, and analyze errors, and in
the use of redundancies and independent double-
checks to detect and correct serious errors before
they reach patients.

• Methods of communicating drug orders.
Methods of communicating drug orders are
another area of significant improvement when
compared to the 2000 self-assessment. The 2004
self-assessment results show a 30% increase in
implementation of standardized automated
methods of communication, including linking
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computer systems with pharmacies, establishing
lists of error-prone drug abbreviations, and fol-
lowing specific policies for verbal or telephone
medication orders.

• Patient education. There was a 23% increase
over the last five years in the category of patient
education — patients being involved as active
partners in their hospital care by being provided
with information about their medications and
ways to prevent errors. Hospitals indicated that
more patients are being encouraged to ask ques-
tions about their medications and are being pro-
vided written, up-to-date information about
critical drugs prescribed at discharge.

In addition, the self-assessment revealed a 29%
improvement from 2000 in efforts to minimize
problems with look-/sound-alike drugs. Survey
items queried to what extent hospitals were regu-
larly reviewing current medical literature to iden-
tify potential problems, implementing computer
alerts for problematic drug names, and using aux-
iliary warnings or other label enhancements.  ▼

FDA renews contamination 
alert on IV catheter flushes

The FDA has reissued a nationwide alert against
the use of all lots of preloaded syringes con-

taining either heparin or sodium chloride intra-
venous catheter flushes manufactured by IV Flush
LLC, and distributed by Pinnacle Medical Supply
of Rowlett, TX. New cases of Pseudomonas fluo-
rescens infections associated with the use of these
unapproved and possibly contaminated products
have been reported. 

The heparin and sodium chloride-containing
intravenous flushes were sold to distributors who
redistributed to other medical distributors and hos-
pitals. Some of the intravenous flushes may have
been provided to patients for home use. They can
be identified by the syringe label, which reads in
part: “IV Flush Dallas, TX.” 

IV Flush LLC is notifying its distributors by
phone and letter and has requested those distrib-
utors contact their customers. The company is
arranging for return of all recalled products. 

P. fluorescens is an infrequent cause of infection,
but has been reported to cause outbreaks of pseu-
dobacteremia (i.e., presence in a blood culture in
the absence of clinical evidence of bloodstream
infection). P. fluorescens also has been reported as
the cause of procedure-related infections and

infections resulting from transfusion with con-
taminated blood components. 

Those wanting to report anything to the FDA
regarding either of these products may contact
the FDA’s MedWatch office at (800) FDA-1088.
Clinicians with patients possibly infected from
these products should report cases to their state
or local health department and the FDA.  ▼

Proposed regs will support 
e-prescribing for Medicare

The Department of Health and Human Services
Secretary Mike Leavitt has announced new

proposed regulations that will support electronic
prescriptions for Medicare when the prescription
drug benefit takes effect in January 2006. 

The proposed e-prescribing regulations will
adopt standards for: 

• Transactions between prescribers and dis-
pensers for new prescriptions, prescription refill
request and response, prescription change request
and response, prescription cancellation request
and response, and related messaging and admin-
istrative transactions.

• Eligibility and benefits inquires and responses
between drug prescribers and prescription drug
plans.

• Eligibility and benefits inquiries and responses
between dispensers and Part D sponsors.

• Formulary and benefit coverage information,
including information on the availability of lower
cost, therapeutically appropriate alternative
drugs, if certain characteristics are met.

The Centers for Medicare & Medicaid Services
(CMS) proposes to make the compliance date 
for these foundation standards Jan. 1, 2006, so
they will be ready for immediate use when the
Medicare drug benefit begins. Additional elec-
tronic information can be used in conjunction
with these foundation standards, to provide more
support for using drugs safely and effectively.

The proposed regulations, which now are
available for public comment, are a part of the
Medicare Modernization Act (MMA), signed into
law by President Bush on Dec. 8, 2003. As part of
the MMA, Medicare will require drug plans par-
ticipating in the new prescription drug benefit to
support electronic prescribing but it will be vol-
untary for physicians and pharmacies.

Additional standards will be tested through a
pilot project and recommended for adoption in a
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final rule to be issued no later than April 1, 2008,
which will take effect no later than one year from
the date the standards are issued. Participation by
physicians in e-prescribing will be optional, but the
establishment of standards and steps to encourage
the adoption of effective e-prescribing programs
will make e-prescribing more attractive.

To view the proposed rule, see the Feb. 4, 2004,
issue of the Federal Register. Public comments will
be accepted through April 5, 2005.  ▼

Awareness of drug programs 
for lower-income Americans low

While nearly two-thirds (65%) of U.S. adults
have heard of prescription drug discount

cards for seniors that cover drugs from many dif-
ferent companies, there is relatively low awareness
of prescription drug programs that assist lower
income adults with the costs of medication. Only
one-third (32%) of all adults have heard of patient
assistance programs offered by some pharmaceuti-
cal companies to subsidize the costs of medica-
tions for lower income patients. Even fewer adults
(20%) are aware of Together Rx, a drug discount
card for lower-income people offered by a coali-
tion of pharmaceutical companies.

The results are taken from a Harris Interactive
poll of 2,441 U.S. adults conducted on-line between
Jan. 18 and 20, 2005, for The Wall Street Journal
Online’s Health Industry Edition. 

Despite low awareness levels of discount drug
programs for those with lower incomes, nearly
one-quarter (24%) of adults ages 18 to 64 are inter-
ested in or have already signed up for a drug dis-
count card. Response to discount drug programs
for seniors has been somewhat similar with 26%
of adults ages 65 and older being interested in or
having already signed up for this benefit.

Of those respondents who have signed up for
drug discount cards, 73% ages 18-64 and 66% age
65 and older report satisfaction with their experi-
ence using their card. However, most respondents
age 65 and older who reported dissatisfaction,
said they were “very dissatisfied” (23%) rather

than only “somewhat dissatisfied”(3%) with their
experience.  ▼

FDA issues safety notices

The FDA and Amgen have notified health care
professionals of revisions to the warnings and

precautions sections of the prescribing information
for darbepoetin alfa (Aranesp), indicated for the
treatment of chemotherapy-induced anemia in
patients with nonmyeloid malignancies. This safety
information alerts physicians to the adverse effects
observed with other products in this class in associ-
ation with off-label dosing strategies. 

Two recent investigational studies with other
erythropoietic products permitted or required
dosing to achieve hemoglobin levels of greater
than 12 g/dL. An increased frequency of adverse
patient outcomes, including increased mortality
and thrombotic vascular events, were reported in
these studies. As indicated in the darbepoetin alfa
prescribing information, the target hemoglobin
level should not exceed 12 g/dL in men or
women. For more information, see www.fda.
gov/medwatch/SAFETY/2005/safety05.htm#
aranesp.

The FDA also has issued a public health advisory
to inform health care providers and patients about
recent safety-related changes to the nevirapine
(Viramune) label and about appropriate use of HIV
triple combination therapy containing nevirapine.
The indications and usage section now recom-
mends against starting nevirapine treatment in
women with CD4+ cell counts greater than 250
cells/mm3 unless benefits clearly outweigh risks. 

This recommendation is based on a higher
observed risk of serious liver toxicity in patients
with higher CD4+ cell counts prior to initiation of
therapy. In addition, the revised label now includes
a medication guide to inform patients about risks
associated with nevirapine when used for the treat-
ment of HIV. 

For the complete safety summary, see www.fda.
gov/medwatch/SAFETY/2005/safety05.htm#
viramune.  ■
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These drugs were recently approved by the
FDA:

• Generic Fentanyl Transdermal System
(Duragesic Patch) by Mylan Technologies. The
FDA has approved the first generic version of
Alza Corp.’s Fentanyl Transdermal System
(Duragesic Patch), which is used to treat patients
suffering from severe chronic pain that cannot be
managed with alternative analgesics. When
applied to the skin, this patch technology delivers
fentanyl, an opioid pain medication that is slowly
absorbed into the body through the skin provid-
ing pain relief for up to three days (72 hours).

The agency’s approval is expected to provide
patients with access to a lower-cost alternative of
this pain management system. At the same time
that the FDA approved Mylan’s generic product, it
acted on several citizens’ petitions requesting that
the FDA deny or delay approval of the product.

The original Fentanyl Transdermal System was
approved in 1990. It currently is approved for 
the management of chronic pain in patients who
require continuous opioid analgesia for pain that
cannot be managed by acetaminophen-opioid
combinations, nonsteroidal analgesics, or as-
needed dosing with short-acting opioids. 

Fentanyl currently is a Schedule II controlled
substance. As a controlled substance in Schedule II
of the Controlled Substances Act (CSA), fentanyl
also comes under the jurisdiction of the Drug
Enforcement Administration (DEA). Schedule II
drugs are subject to manufacturing quotas set by
DEA with input on medical need from the FDA,
distribution tracking, import and export controls,
registration of prescribers and dispensers, and
written prescriptions without refills.

• Full approval for doxorubicin HCl liposome
injection (Doxil) by Tibotec Therapeutics. The
FDA has granted full approval to doxorubicin
HCl liposome injection (Doxil) for the treatment
of patients with ovarian cancer whose disease has
progressed or recurred after platinum-based
chemotherapy. Doxorubicin originally received
accelerated approval for refractory ovarian cancer
in June 1999. As a result of the full approval, the
product label for the drug has been updated to
include survival, time-to-disease progression,
and tumor response rate data from a randomized

Phase III clinical study.
Under accelerated approval, doxorubicin was

indicated for the treatment of metastatic ovarian
cancer in patients with disease that was refractory
to both paclitaxel- and platinum-based chemother-
apy regimens. This approval was based on tumor
response rates from three Phase II studies. 

According to the terms of the accelerated
approval, Johnson & Johnson Pharmaceutical
Research & Development LLC (J&JPRD) com-
pleted a randomized Phase III clinical study to
formally demonstrate the drug’s clinical benefit 
in patients with relapsed ovarian cancer. In March
2004, J&JPRD submitted a supplemental new drug
application based on data from the Phase III study. 

In clinical studies in recurrent ovarian cancer, the
most common side effects reported with doxoru-
bicin therapy included hand-foot syndrome, nau-
sea, mouth sores, tiredness, abdominal pain,
vomiting, constipation, rash, fever, reduced red
blood cell count, reduced white blood cell count,
weakness, hair loss, appetite loss, and diarrhea.
Some patients experienced infusion-related reac-
tions and skin reactions. In some patients enrolled
in doxorubicin clinical trials, heart-related side
effects were reported, some of which were severe.
Due to the serious, potentially permanent effects 
of some of these events, including the potential for
bone marrow suppression, close monitoring is
necessary.  ■
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Background 
Overactive bladder (OAB) is a condition that

affects almost 17 million people in the United
States. OAB is identified by symptoms of urgency
and frequent micturitions with or without urge
urinary incontinence. 

Detrusor muscle activity is the most common
cause of OAB, and it is manifested as involun-
tary muscle contraction during bladder filling.
Muscarinic receptors are known to mediate
detrusor muscle contraction. The antimuscarinic
agents tolterodine (Detrol LA) and oxybutynin
(Ditropan XL) have been the mainstay of treat-
ment for OAB, but these agents have had less-
than-desirable side effect profiles. Therefore, a
need for an antimuscarinic agent with a better
efficacy-to-side effect profile exists. 

This evaluation will compare a new oral type-3
antimuscarinic receptor antagonist (solifenacin suc-
cinate) to both an additional new oral nonselective
antimuscarinic receptor antagonist (trospium) and
also to one of the more conventional and nonselec-
tive therapies for OAB (tolterodine LA).

Similar drugs in class 
Drugs that are similar to solifenacin succinate

include oxybutynin, tolterodine, trospium chlo-
ride (Sanctura), and darifenacin (Enablex).

Strengths/dosage forms available 
Solifenacin is available as both a light-yellow 5

mg oral tablet and a light-pink 10 mg oral tablet.
Tolterodine tartrate extended release capsules are
available as blue-green 2 mg capsules and blue 

4 mg capsules. Trospium chloride is available as a
20 mg brownish-yellow, biconvex, glossy coated
oral tablet. 

Mechanism of action
Solifenacin is a tertiary amine and selective

antagonist at type-3 muscarinic receptors, which
prevents contractions of bladder smooth muscle.
Solifenacin is believed to be 10-20 times more selec-
tive for M3 receptors on the urinary bladder than for
other muscarinic subtypes. Trospium is a quater-
nary ammonium compound that has equipotent
binding at M2 and M3 muscarinic receptor subtypes.
Finally, tolterodine also is a competitive nonspecific
muscarinic receptor antagonist.

Indications 
Solifenacin, trospium, and tolterodine are

approved by the Food and Drug Administration
for the treatment of OAB with symptoms of urge
urinary incontinence, urgency, and urinary fre-
quency. No off-label uses are known at this time.

Preparation and storage
Solifenacin is prepared as round, film-coated

tablets, available in bottles of either 30 or 90 tablets
and also as a unit dose pack of 100 tablets. Toltero-
dine is prepared as 30-count bottles, 90-count bot-
tles, 500-count bottles, and unit dose blisters for
both the 2 mg and 4 mg capsules. Both solifenacin
and tolterodine should be stored at 25° C (77° F)
with a permitted range from 15° C to 30° C (59°-
86° F). Trospium is prepared in 60-count, 500-count,
and 14-count blister packs. According to the

Solifenacin Succinate (Vesicare) Formulary Evaluation
Part 1 of 2: Background, Similar Drugs, Strengths/Dosage, Mechanism of Action, Indications, Preparation and

Storage, Pharmacokinetics, Dosage and Administration, Special Populations, and Adverse Drug Reactions

By C. Brock Woodis, PharmD Candidate 
Auburn (AL) University Harrison School of Pharmacy 



package insert, trospium should be stored at a con-
trolled room temperature of 20° C to 25° C (68° F to
77° F). 

Pharmacokinetics 
Absorption: Following oral administration of

solifenacin to healthy volunteers, peak plasma
levels (Cmax) were attained within three to eight
hours. Steady-state concentrations were found to
be 32.3 mg/mL and 62.9 mg/mL for the 5 mg and
10 mg tablets, respectively. Oral bioavailability for
solifenacin is approximately 90%. Peak plasma
levels (Cmax) of trospium are attained between five

and six hours post-dose with less than 10% of the
oral dose being absorbed. Maximum serum con-
centrations of tolterodine are reached two to six
hours after dose administration and more than
77% of the oral dose is absorbed.

Distribution: The volume of distribution (Vd) of
solifenacin ranged from 599 L to 671 L after a single
5 mg intravenous infusion was administered to
healthy male volunteers. Solifenacin is approxi-
mately 98% bound to human plasma proteins with
α1-acid glycoprotein being the predominant pro-
tein. Solifenacin highly distributes to noncentral
nervous system tissues. Protein-binding ranged
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Table 1: Percentages of patients with treatment-emergent adverse events exceeding placebo rate
and reported by 1% or more patients for combined pivotal studies*

System organ class Placebo Solifenacin 5 mg Solifenacin 10 mg

Number of patients 1,216 578 1,233

Number of patients with treatment-emergent 
adverse events 634 265 773

Gastrointestinal disorders

Dry mouth 4.2% 10.9% 27.6%

Constipation 2.9% 5.4% 13.4%

Nausea 2% 1.7% 3.3%

Dyspepsia 1% 1.4% 3.9%

Abdominal pain upper 1% 1.9% 1.2%

Vomiting NOS (nitric oxide synthase) 0.9% 0.2% 1.1%

Infections and infestations

Urinary tract infections 2.8% 2.8% 4.8%

Influenza 1.3% 2.2% 0.9%

Pharyngitis NOS 1% 0.3% 1.1%

Nervous system disorders

Dizziness 1.8% 1.9% 1.8%

Eye disorders

Vision blind 1.8% 3.8% 4.8%

Dry eyes NOS 0.6% 0.3% 1.6%

Renal and urinary disorders

Urinary retention 0.6% 0% 1.4%

General disorders and administration 
site conditions 

Edema lower limb 0.7% 0.3% 1.1%

Fatigue 1.1% 1% 2.1%

Psychiatric disorders

Depression NOS 0.8% 1.2% 0.8%

Respiratory, thoracic, and mediastinal 
disorders

Cough 0.2% 0.2% 1.1%

Vascular disorders

Hypertension NOS 0.6% 1.4% 0.5%

*Replicated from VesiIcare (package insert). GlaxoSmithKline. Research Triangle Park, NC: November 2004.



from 50% to 85% and the Vd for a 20 mg trospium
dose was 395 + 140 L. Tolterodine is highly bound
to plasma proteins, especially α 1-acid glycoprotein.
Tolterodine’s Vd is 113 + 26.7 L.

Metabolism: Solifenacin primarily is metabo-
lized in the liver by cytochrome P450 isoenzyme
3A4. The major metabolic pathway for trospium is
ester hydrolysis, and the cytochrome 450 isoen-
zymes are not thought to significantly contribute
to trospium’s elimination. The liver extensively
metabolizes tolterodine, with the primary
metabolic route involving the oxidation of the 
5-methyl group by the CYP2D6 isoenzyme.

Excretion: The elimination half-life of solife-
nacin following chronic dosing is approximately
45-68 hours. The elimination half-life of trospium
is approximately 20 hours. The elimination half-
life of tolterodine for extensive metabolizers is
seven hours while the elimination half-life for
poor metabolizers is 18 hours.

Dosing and administration
According to clinical trials examining solife-

nacin’s use, the most appropriate doses of solife-
nacin were 5 mg and 10 mg once daily. Twenty
milligrams once daily was seen to be more effective
than the lower doses, but with a higher incidence
of adverse effects. Therefore, it is recommended
that 5 mg once daily be the initial dose and if well
tolerated, the dose may be increased to a maximum
of 10 mg daily. 

The recommended initial and maximum dose
of trospium is 20 mg twice daily at least one hour
before meals or given on an empty stomach.

For tolterodine, the recommended dose is 4 mg
once daily with liquids and swallowed whole. The
dose of tolterodine may be lowered to 2 mg daily
based on individual response and tolerability.

Special populations
Geriatric patients: Studies showed that Cmax,

AUC (area under the curve), and t½ values of solife-
nacin were all increased 20% to 25% in patients 65-
80 years of age as opposed to patients 18 to 55 years
of age. Therefore, dose reduction may be necessary
in this patient population. Age did not seem to
affect the pharmacokinetics of trospium. In one
clinical trial, tolterodine concentrations were 20%
higher in patients ages 71-81 years as opposed to
patients younger than 40 years. However, no over-
all differences were observed in safety, and there 
are no recommended dose adjustments for elderly
patients using tolterodine.

Pediatric patients: The proper use of solife-
nacin, trospium, and tolterodine in pediatric
patients has not been evaluated.

Renal impairment: Because both a 2.1-fold
increase in AUC and a 1.6-fold increase in t½ of
solifenacin were seen in patients with severe
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Table 2: Incidence of adverse events exceeding placebo rate and reported in > 1% 
of patients treated with tolterodine (4 mg daily) in a 12-week, Phase III clinical trial*

Body system Adverse event Tolterodine (n = 505) Placebo (n = 507)

Autonomic nervous Dry mouth 23% 8%

General Headache 6% 4%

Central/peripheral nervous Dizziness 2% 1%

Gastrointestinal Constipation/abdominal pain/dyspepsia 6%/4%/3% 4%/2%/1%

Vision Xerophthalmia/vision abnormal 3%/1% 2%/0%

Psychiatric Somnolence/anxiety 3%/1% 2%/0%

Respiratory Sinusitis 2% 1%

Urinary Dysuria 1% 0%

*Replicated from Detrol LA (package insert). Pharmacia. Kalamazoo, MI: April 2004.

Table 3: Incidence of adverse events judged as at least
possibly related to treatment with trospium, reported 
in > 1% of all patients treated*

Adverse event Placebo (n = 590) Trospium 20 mg bid

Dry mouth 34 (5.8%) 119 (20.1%)

Constipation 27 (4.6%) 57 (9.6%)

Abdominal pain upper 7 (1.2%) 9 (1.5%)

Constipation aggravated 5 (0.8%) 8 (1.4%)

Dyspepsia 2 (0.3%) 7 (1.2%)

Flatulence 5 (0.8%) 7 (1.2%)

Headache 12 (2%) 25 (4.2%)

Fatigue 8 (1.4%) 11 (1.9%)

Urinary retention 2 (0.3%) 7 (1.2%)

Dry eyes NOS 2 (0.3%) 7 (1.2%)

*Replicated from Sanctura (package insert). Odyssey. East Hanover, NJ: July 2004.



renal impairment, it is not recommended that a
daily dose of more than 5 mg once daily be used
in patients with a renal clearance of less than 30
mL/min. Dosage frequency should be adjusted 
for patients with severe renal insufficiency using
trospium due to the increase in both AUC and
Cmax. The recommended dose for patients with
significantly reduced renal function using
tolterodine is 2 mg daily.

Hepatic impairment: A daily dose of more than 
5 mg solifenacin per day is not recommended in
patients with moderate hepatic impairment
(Child-Pugh B). The use of solifenacin is not rec-
ommended in those patients with severe hepatic
impairment (Child-Pugh C). When administering
trospium to patients with moderate and severe
hepatic dysfunction, caution should be exercised.
For patients with significantly reduced hepatic
function, the suggested tolterodine dose is 2 mg
daily.

Adverse drug reactions
Adverse reaction information for solifenacin,

tolterodine, and trospium can be found in Tables
1-3, respectively. These adverse events were not
obtained in a head-to-head comparison between
solifenacin, tolterodine, and trospium.

One additional point of interest was solife-
nacin’s effect on the QTc interval. The QTc changes
in msec (90% CI) from baseline at Tmax (relative to
placebo) were 2 (-3, 6) and 8 (4, 13) for solifenacin
10 mg and solifenacin 30 mg, respectively.  ■
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Pharmacists participate in this continuing educa-
tion program by reading the article, using the

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

Participants must complete a post-test and
evaluation 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 evaluation 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

therapeutic 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. 

9. Overactive bladder is identified by symptoms
of urgency and frequent micturitions with or
without urge urinary incontinence. 
A. True
B. False

10. Solifenacin, trospium, and tolterodine are
approved by the Food and Drug Administration
for the treatment of OAB with symptoms of:
A. urge urinary incontinence. 
B. urgency. 
C. urinary frequency. 
D. All of the above

11. The recommended initial dose of solifenacin
is:
A. 5 mg once daily.
B. 10 mg once daily.
C. 15 mg once daily.
D. 20 mg once daily.

12. Caution and dosing adjustments may be
necessary when treating which of the follow-
ing populations with solifenacin?
A. Geriatric patients
B. Patients with renal impairment
C. Patients with hepatic impairment
D. All of the above

CE Questions
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