
Pharmacist groups drum up support
for provider status legislation
Bill would amend Social Security Act

It’s not a priority for most of Congress, but pharmacist groups 
are trying their best to push “provider status” legislation to the
forefront. 

The Medicare Pharmacist Services Coverage Act (S. 974/H.R. 2799)
was introduced in the U.S. Senate and the House of Representatives
last year. The legislation amends the Social Security Act to include
pharmacists on the list of health care professionals classified as health
care providers, making pharmacists eligible to bill for the high-level
patient care services they provide to Medicare beneficiaries. The legis-
lation also promotes enhanced patient safety and will help contain ris-
ing health care costs by increasing patient access to the professional
services of pharmacists, pharmacist groups say.

The Pharmacist Provider Coalition, a group working to educate mem-
bers of Congress and the public about the role pharmacists play in the
safe and effective use of medications, drafted the legislative language.
The American Society of Health-System Pharmacists (ASHP) in Bethesda,
MD, and American College of Clinical Pharmacy in Kansas City, MO,
founded the coalition; the legislation is ASHP’s No. 1 agenda item, says
Kathleen M. Cantwell, ASHP’s director of federal legislative affairs and
government affairs counsel. The coalition’s core membership has since
expanded to include the Academy of Managed Care Pharmacy in
Alexandria, VA; the American Society of Consultant Pharmacists also in
Alexandria; and the American Pharmaceutical Association in
Washington, DC.

“Under the current Medicare system, pharmacists are only paid for
providing patient care services that are ‘incident to’ that of a physi-
cian’s service,” says Henri R. Manasse Jr, PhD, ScD, ASHP executive
vice president and CEO. “This means that pharmacists working in out-
patient settings can only bill for a small number of services — limiting
patient access to those services — and that care for high-risk patients is
not covered.”

Pharmacists’ medication management services also would be avail-
able to Medicare beneficiaries under the Medicare Drug and Service
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Coverage Act of 2002 (MEDS Act), prescription
drug legislation also known as the Emerson-
Ross bill. The MEDS Act, however, offers cover-
age as part of a comprehensive drug benefit,
while the provider status legislation offers it as
stand-alone coverage. 

“If [patients] have a former employer that pro-
vides them with drug coverage under the MEDS
Act, they wouldn’t necessarily have access to
pharmacist services,” Cantwell says. “Provider
status gives it to everyone, no matter where they
get their drug coverage.”

The provider status legislation has been
referred to the committees with congressional
jurisdiction over Medicare. The Pharmacist
Provider Coalition is now building support,
such as trying to gain co-sponsors on the legisla-
tion, and hoping that the legislation will move at
the end of this session, Cantwell says. “This is
not a large enough issue in the eyes of Congress
to move on its own.” (For information on how
pharmacists can show support for the legisla-
tion, see story, right.)

The coalition has been working both within
and outside of pharmacy to gain support, she
says. “We have made progress — it’s not a hard
sell in pharmacy.” The coalition has been work-
ing with a couple of the drug manufacturers.
“They have a strong interest in pharmacist ser-
vices because pharmacists help make the best use
of their products.” 

Cantwell is encouraged by some of the support
that the legislation has received. Recently, the
Healthcare Distribution Management Association
(HDMA) in Reston, VA, came on board. HDMA is
the trade association that represents pharmaceuti-
cal and related health care product distributors
throughout the Americas. 

According to ASHP, Ronald J. Streck, HDMA
President and CEO, wrote a letter in support of
the legislation to the bill’s sponsor, Sen. Tim
Johnson (D-SD). In the letter, Streck said, “cov-
erage of pharmaceutical therapy management is
one of the most important elements that should
be included as Congress works to craft a com-
prehensive drug benefit for seniors.”  n

How can pharmacists help? 

Organizations in the Pharmacist Provider
Coalition have a lot of resources available to

lobby Congress in favor of the Medicare
Pharmacist Services Coverage Act (H.R. 2799/
S.974). Legislators, however, pay extra attention to
what their constituents have to say. That is why the
American Society of Health-System Pharmacists
(ASHP) in Bethesda, MD, and other members of
the Pharmacist Provider Coalition are encouraging
pharmacists to do the following:

• Write to members of Congress.
ASHP’s letter-writing campaign aims to make

members of Congress aware that a problem exists
with Medicare’s compensation methodologies for
the patient care services of the pharmacist. 

ASHP encourages pharmacists to write their
members of Congress and explain what the
patient care services of the pharmacist entail, the
value the services add to drug therapy treatment,
and the lack of compensation pharmacists receive
for providing such services. The letters should
explain the impact this has on patient care as well
as on pharmacists’ ability to maintain this patient
care service. 

When writing the letter, pharmacists should
not forget how little experience patients might
have with the patient care services provided by
pharmacists. In many cases, patients may only
see pharmacists when they pick up prescriptions
at their community pharmacy. This usually
results only in a brief counseling session. Unless
individuals have a more serious or chronic condi-
tion, their interaction with a pharmacist does not
go beyond this low level of patient care. 

If lawmakers and their advisors are not famil-
iarized with the professional patient care services
of the pharmacist, they will not understand the
need for greater compensation. Every communi-
cation pharmacists have on this issue must begin
by confirming that the individual truly under-
stands the role of the pharmacist in drug therapy
management. 

In the initial letter, pharmacists should explain
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the problem, offer to be a resource, and request the
member’s support for the Medicare Pharmacist
Services Coverage Act (H.R. 2799/S.974). To find
the names and addresses of members of Congress,
go to www.congress.org. ASHP also offers links to
tips on writing an effective letter, to sample letters,
and to examples of possible supporting documen-
tation. For more information, see www.ashp.org/
public/proad/compensation.

• Be the voice of pharmacy.
ASHP encourages pharmacists to participate 

in local events where lawmakers are likely to be
in attendance. Some of these local events include
local political events, fundraisers and charity
events, town hall meetings, and public forums.
These events allow pharmacists to become more
familiar with the individuals affecting policy and
may provide an opportunity for them to share
their views on pharmacy. 

• Get friends, family, neighbors, co-workers,
and patients involved in the campaign.

Pharmacists should increase the awareness of
those around them of the problem facing phar-
macy. Pharmacists’ friends, family, neighbors, co-
workers, and patients know better than anyone
the value of having access to pharmacist services,
ASHP says. Pharmacists should talk to those
around them about the issue and ask if they
would be willing to write a letter to their senators
and representatives about the care they have
received.

• Conduct site visits.
Lawmakers and their advisors need to have 

a complete understanding of what the profes-
sional patient care services of the pharmacist
encompass and the benefit these services add to
drug therapy treatment. ASHP says it cannot
overemphasize the importance of this under-
standing to its request for compensation for
providing these services. 

One of the most effective ways for pharmacists
to educate lawmakers and their advisors about
the patient care services of the pharmacist is to
invite them into the health care facility so they
can see for themselves what these services entail. 

ASHP offers the following documents on its
web site to help provide an effective site visit: 
tips for conducting an effective site visit, talking
points, media advisory, provider status material,
plus information about the bill itself. 

“Site visits are probably the best way we can
sell the services of pharmacists,” says Kathleen
M. Cantwell, ASHP’s director of federal legisla-
tive affairs and government affairs counsel. “We

have had at last a dozen practice site visits set up
by our members.”

• Contact state chapters to get involved in
local advocacy efforts.

ASHP’s state chapters play a key role in coor-
dinating local grass-roots efforts. Pharmacists
who are ASHP members can contact their ASHP-
affiliated state chapter to learn how they can get
involved. 

• Become part of ASHP’s grass-roots system.
ASHP will indicate on its web site critical

moments in the legislative process when pharma-
cists’ voices will have the most influence. In
return, the society asks that pharmacists follow
up on these opportunities to influence the law-
making process.

Pharmacists should try and get involved,
Cantwell says. “We can’t do it without you.”  n

FDA approves first cancer
radioimmunotherapy drug
Therapy for Non-Hodgkin’s lymphoma

The Food and Drug Administration (FDA)
recently approved the first in the class of

radioimmunotherapy drugs for cancer therapy.
90Yttrium ibritumomab tiuxetan (Zevalin) is a
novel anti-cancer radiopharmaceutical approved
for patients with B-cell Non-Hodgkin’s lym-
phoma (NHL).

90Yttrium ibritumomab tiuxetan includes the
monoclonal antibody ibritumomab (the mouse-
based anti-CD20 monoclonal antibody parent 
of the chimeric antibody rituximab previously
approved for treatment of NHL). The antibody
is chemically bound to the therapeutic radioiso-
tope 90Yttrium using the chemical linker tiuxe-
tan. 90Yttrium ibritumomab tiuxetan has been
approved for treatment of relapsed or refractory
low-grade, follicular, or transformed B-cell
NHL, including patients who are refractory to
rituximab. 

90Yttrium ibritumomab tiuxetan has been
approved as part of a therapeutic regimen that
uses a dose of rituximab (the cold monoclonal
antibody) given just prior to the radioactive
antibody, which improves the distribution of
the radioactive antibody resulting in more radi-
ation being delivered to the tumor. 90Yttrium
ibritumomab tiuxetan targets tumor cells with a
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high dose of radiation, reducing the amount of
radiation to the normal body organs.

“Zevalin is a novel way of treating cancer, in
this case lymphoma,” says Gregory A. Wiseman,
MD, assistant professor of diagnostic radiology 
at Mayo Medical School and consultant in the
department of diagnostic radiology at Mayo Clinic
in Rochester, MN. Wiseman has been involved in
the clinical trials of the drug. 

“Many patients with low-grade Non-Hodgkin’s
lymphoma will initially have a good response to
chemotherapy, but will later relapse. Zevalin will
be a good treatment option for those patients, an
option that doesn’t seem to be affected by the fact
that they have relapsed or are resistant to the
chemotherapy. Many patients will still have a
good response to the Zevalin.”

90Yttrium ibritumomab tiuxetan treatment has
an advantage over chemotherapy in that it can
be completed in one week and can be given in
an outpatient setting, says Joseph C. Hung,
PhD, BCNP, director of nuclear pharmacy and
PET radiochemistry facility and an associate
professor of radiology at Mayo Medical School.
“Normally, the chemotherapy would take about
four to six months to complete.”

The therapeutic regimen is administered in
two parts. Patients first receive an intravenous
infusion of rituximab followed by an infusion of
the ibritumomab tiuxetan antitumor antibody
linked to a low dose of 111Indium, a radioisotope
used for imaging the biodistribution of the anti-
body. If the biodistribution of the ibritumomab
tiuxetan antibody is normal, the patient is given
the therapy one week later. 

During the therapy, patients receive an infu-
sion of rituximab again with a 90Yttrium beta-
emitting therapeutic radioisotope attached.
When the antibody binds the tumor cell, the
attached 90Yttrium delivers radiation directly to
the tumor cells. 

The entire treatment is completed in one
week. “Patients seem to tolerate the treatment
quite well. They don’t have hair loss and gener-
ally don’t have nausea or vomiting,” Wiseman
says. “Patients like the fact that treatment does
not require staying in the hospital, but rather
can be given as an outpatient. The treatment is
completed over a short period of time and since
patients feel well, many return to their daily
activities shortly after returning home.”

Since 90Yttrium ibritumomab tiuxetan is a
radiopharmaceutical, it will be new for many
pharmacies, he says. “It’s similar to using

radioactive iodine for treating thyroid cancer,
but it does require an intravenous infusion.”

Study results are positive

Researchers conducted four multicenter trials to
demonstrate the safety and efficacy of 90Yttrium
ibritumomab tiuxetan in treating NHL. In one
trial, 57 patients who had failed chemotherapy
and rituximab were treated with 90Yttrium ibritu-
momab tiuxetan. An overall response rate of 74%
was achieved with the treatment, with 15% of sub-
jects having a complete response.

A complete response to treatment means that
physicians can no longer find any tumor cells in
the patient during follow-up CT scans and lab
tests, Wiseman explains. A partial response means
that tumors are reduced in volume by at least 50%.

A second trial enrolled 143 patients who had
relapsed or were not responding to chemotherapy
but had not yet received rituximab. Patients were
blindly randomized to receive 90Yttrium ibritu-
momab tiuxetan or standard dose rituximab. An
overall response rate of 80% was obtained in the
group treated with the 90Yttrium ibritumomab
tiuxetan regimen (73 subjects), compared to 56%
for the subjects receiving rituximab alone (70 sub-
jects). Thirty percent of the 90Yttrium ibritumomab
tiuxetan-treated patients experienced a complete
response, compared to a 16% complete response
rate for rituximab-treated subjects.

The 90Yttrium ibritumomab tiuxetan therapy,
however, more toxic than rituximab, with the
main side-effect being marrow toxicity and tran-
sient decreases in blood counts similar to those
experienced with chemotherapy. Rituximab can
have infusion-related side effects, including chills,
fevers, hypotension, rash, and hives, Wiseman
says. “These stop once the infusion is complete.” 

The 90Yttrium ibritumomab tiuxetan radio-
labeled antibody doesn’t have any symptoms
during infusion, he says. More than half of the
patients in the clinical trials experienced signifi-
cant reductions in blood cell counts, including
white blood cells and platelets lasting for two to
three weeks. Hemorrhages, though rarely fatal,
and life-threatening infections occurred in a
small number of patients. Because of these
potential adverse effects, 90Yttrium ibritumomab
tiuxetan is recommended only for patients who
have relapsed after chemotherapy or rituximab
and who have adequate bone marrow reserves.

Additional studies of 90Yttrium ibritumomab
tiuxetan have been planned or are under way,
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Wiseman says. Some studies are looking at using
it in bone marrow transplantation for NHL and to
see if it would be useful in more aggressive NHL.
Wiseman is involved in a study to see if physi-
cians can use two doses of the 90Yttrium ibritu-
momab tiuxetan treatment. “In the study, we are
giving a treatment to the patients. When their
blood counts recover, we give them a second dose
of treatment to see the safety of giving two treat-
ments, to see if patients will have a better and
longer response of their lymphoma to treatment.” 

IDEC Pharmaceuticals announced at the end
of March that it was taking orders for 90Yttrium
ibritumomab tiuxetan. Its cost is similar to other
biologics used in the treatment of lymphoma,
Wiseman says.  n

Safety of drugs not known 
for years, study says
FDA says analysis overstates problem

The safety of new drug agents cannot be known
with certainty until a drug has been on the

market for many years, according to research 
published in the May 1 issue of the Journal of the
American Medical Association (JAMA). 

Researchers, led by Karen E. Lasser, MD, MPH,
at Cambridge Hospital and Harvard Medical
School in Cambridge, MA, found that through
Kaplan-Meier analyses, the estimated probability of
a new drug acquiring black box warnings or being
withdrawn from the market over 25 years was 20%.
The findings led the researchers to suggest that the
Food and Drug Administration (FDA) should con-
sider raising its threshold for approving new drugs
when safe, effective therapies already exist, or when
the new drug treats a benign condition. 

The researchers also recommend that clinicians
avoid using new drugs when older, similarly effi-
cacious agents are available. Patients who must
use new drugs should be informed of the drug’s
limited experience and safety record, and be
observed for possible hepatic, hematologic, or
cardiac toxicity.

To do their study, the researchers identified
black box warnings through a manual search of all
26 annual volumes of the Physicians’ Desk Reference
(PDR) from 1975 to 2000 and also calculated the
frequency and timing of drug withdrawals during
this time. The PDR is a compendium of the 

FDA-approved professional product labeling for
selected drugs. Of the 548 new drugs that were
approved in 1975-1999, 56 (10.2%) acquired a new
black box warning or were withdrawn. Forty-five
drugs (8.2%) acquired one or more black box
warnings, and 16 (2.9%) were withdrawn from the
market. 

In addition, 81 major changes to drug label-
ing in the PDR occurred including the addition
of one or more black box warnings per drug, or
drug withdrawal. In Kaplan-Meier analyses,
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The Bexxar factor

Another radioimmunotherapy drug that is before
the Food and Drug Administration (FDA) for

approval is 131Iodine tositumomab (Bexxar).
131Iodine tositumomab also has been studied for
the treatment of low-grade or transformed low-
grade Non-Hodgkin’s lymphoma (NHL), and it uses
the same type of antibody, the anti-CD20, to target
the cancer cell as 90Yttrium ibritumomab tiuxetan
(Zevalin). 

Tositumomab, however, uses the I-131 radioiso-
tope rather than 90Yttrium. “90Yttrium is a beta emitter
only while 131Iodine is a beta emitter and a gamma
emitter as well,” says Gregory A. Wiseman, MD,
assistant professor of diagnostic radiology at Mayo
Medical School and consultant in the department of
diagnostic radiology at Mayo Clinic in Rochester,
MN. “The gamma emission can be useful for imag-
ing the radiolabeled antibody directly, but also
makes the radiation safety more difficult in terms of
radiation exposure of the health care workers and
the patient family members.”

In March, tositumomab hit a snag with the FDA.
Tositumomab and the manufacturer Corixa Corp.
received a letter from the FDA regarding the
Biological License Application (BLA) for tositu-
momab. (Tositumomab is being co-developed in the
United States by Corixa and GlaxoSmithKline.) In
the letter, the FDA stated that it believed additional
data would be required to approve tositumomab and
gave Corixa the options of amending its application,
notifying the agency of its intent to file an amend-
ment, withdrawing the application, or requesting an
opportunity for a hearing on whether there are
grounds for denying approval of the application.

Corixa announced on March 25 that it intended
to amend the BLA. Corixa and GlaxoSmithKline
also announced that they had formally requested a
meeting with the FDA to discuss the complete
review letter and potential next steps regarding the
application.  n



half of these changes occurred within seven
years of drug introduction; half of the with-
drawals occurred within two years.

The FDA responds

Although premarketing trials in a few thou-
sand patients do not detect all of a drug’s adverse
effects, especially relatively rare ones, frequent
postmarketing labeling changes are inevitable
and should be anticipated, counters Robert J.
Temple, MD, and Martin J. Himmel, MD, MPH,
of the FDA’s Center for Drug Evaluation and
Research Policy. Temple’s and Himmel’s com-
ments are published in an accompanying edito-
rial in JAMA. 

Using the PDR to determine the timing of the
labeling change is not the most accurate measure,
they say, because the Physicians’ Desk Reference
cannot change between editions, while labeling
does change.

A physician contemplating prescribing a new
drug should consider carefully the reason for the
choice, particularly when an equally effective alter-
native is available, as there is always some risk of
an undiscovered adverse drug reaction (ADR),
they say. “But it is incorrect to describe the intro-
duction of unsafe drugs as frequent; the analysis of
drugs by Lasser et al actually demonstrates that
ADRs of sufficient importance to change the role of
a drug in practice are uncommon. If there is sound
reason to use a recently approved drug, the physi-
cian need not deny the patient this treatment.”

Temple and Himmel also question what the
researchers mean by the FDA “raising the thresh-
old” for approving new drugs when safe, effective
therapies already exist. “It is not clear whether the
authors believe superiority of a new drug, as
opposed to equivalence, should be established,
more data should be required, or something else is
needed. It is worth observing that existing therapy
does not always prove to be completely safe and
fully satisfactory and that there is value in having
alternatives.”

The Pharmaceutical Research and
Manufacturers of America (PhRMA) in
Washington, DC, also spoke out against the drug
safety study. “The article by Lasser et al is misin-
formed and misleading. Findings of the FDA and
the data presented in the article both contradict the
authors’ conclusions that serious adverse drug
reactions commonly emerge after FDA approval
and that the safety of new agents cannot be known
with certainty until a drug has been on the market

for many years,” says Jackie Cottrell, PhRMA
spokeswoman. “Likewise, we note that Dr. Lasser
et al state that the benefit/risk ratio of new
medicines sometimes shifts as new information is
acquired after marketing, but they fail to state that
it often shifts to the benefit side. For example,
cholesterol-lowering drugs have been found after
marketing to have significant additional benefits.”

Recent changes in drug development should
help protect against some of the most important
past causes of drug withdrawal, Temple and
Himmel say. Drugs are now evaluated in both ani-
mals and humans for their effect on cardiac repo-
larization, and drugs that do so are not approved
or are approved with labeling that points to the
need for close monitoring or attention to concomi-
tant therapy. Similarly, the ability of drugs to
inhibit hepatic metabolizing enzymes and interact
with other drugs is now thoroughly examined. In
addition, early signals of hepatotoxicity are better
assessed. “Thus, there is reason to believe that
some of the more common causes of significant
toxicity will be less likely in the future.” 

They acknowledge, however, that no improve-
ments will completely eliminate the risk of unex-
pected events. “The FDA continues to rely on
reporting of ADRs by physicians, other health
care professionals, and others to help uncover
these risks as rapidly as possible.”  n

HHS to enforce proper drug
labeling for pediatric use

Department of Health and Human Services
Secretary Tommy G. Thompson has

promised to continue to enforce the Food and
Drug Administration (FDA) rule requiring com-
panies to take steps to ensure drugs are properly
labeled for pediatric use. 

This is a reversal of the FDA’s March announce-
ment that it was suspending the “pediatric rule”
for two years. The FDA wanted to determine
whether the Best Pharmaceuticals for Children
Act (BPCA), which President Bush signed into
law in January 2002, made the rule necessary.
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BPCA provides new funding mechanisms for
pediatric studies and other provisions that
encourage the development of better information
on the effective use of drugs in children.

The FDA does plan to update the pediatric rule,
which was adopted in 1998. The FDA planned to
issue an Advanced Notice of Proposed Rulemaking
that will be published in the Federal Register. A copy
of the notice is available at www.fda.gov/
OHRMS/DOCKETS/98fr/oc02105.pdf.

Thompson also said that the National
Institutes of Health would provide $7 million in
fiscal year 2002 funds to support pediatric drug
research at its affiliated Pediatric Pharmacology
Research Units. These funds will allow these
units to study additional pediatric drugs.  t

Drug companies offer
Medicare discount card

Seven major pharmaceutical companies are
offering qualified Medicare enrollees savings

on more than 150 medicines at participating
pharmacies. 

The Together Rx Card is available free to an
estimated 8-11 million Medicare beneficiaries
who lack public or private prescription drug cov-
erage and who have incomes of less than $28,000
a year ($38,000 for couples). In addition, during
the enrollment process, individuals of more lim-
ited income who meet eligibility requirements for
patient assistance programs provided by the indi-
vidual companies or by foundations supported
by each of the individual companies will be noti -
fied by McKesson, the Together Rx Card adminis-
trator, that they may qualify for further savings,
and in some cases free medicines.

The founding members of Together Rx, LLC 
— Abbott Laboratories, AstraZeneca, Aventis
Pharmaceuticals, Bristol-Myers Squibb Co.,
GlaxoSmithKline, Johnson & Johnson, and
Novartis Pharmaceuticals Corp., estimate that
savings can range from approximately 20% to
40% off the price usually paid for the drugs at the
pharmacy. Each company sets its own level of
savings independently with a minimum discount
of 15% off its list price to wholesalers. Actual
consumer savings will vary depending on the
pharmacy’s customary pricing for the specific
drug. Products offered are subject to change.

These caveats raise a cautionary flag that all

seniors should understand, says Ron Pollack, exec-
utive director of Families USA, Washington, DC.

“In effect, the drug companies are alerting us
to a potential shell game in the pricing of drugs.
Although discounts of 15% or more may be
announced, those discounts will apply to com-
pany-established wholesale prices that the com-
panies admit are likely to rise. Therefore, the
real discounts received by seniors will be con-
siderably smaller than 15% off the prices they
pay today, and the drugs subject to those dis-
counts are likely to change,” Pollack says.

Together Rx Card enrollment already has
begun, and cards should become effective this
month. The individual companies’ sales forces
are assisting in making enrollment materials
available through participating pharmacies,
physicians’ offices, and community centers.  t

June 2002 / DRUG UTILIZATION REVIEW ™ 47

Drug Utilization Review™ (ISSN# 0884-8521), including Drug Criteria &
Outcomes™, is published monthly by 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 Utilization Review ™, P.O. Box 740059, Atlanta, GA 30374.

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

Editor: Sue P. Coons, 
(spcoons@aol.com).

Vice President/Group Publisher: Brenda Mooney, (404) 262-5403,
(brenda.mooney@ahcpub.com).

Editorial Group Head: Lee Landenberger, (404) 262-5483,
(lee.landenberger@ahcpub.com).

Managing Editor: Paula Cousins, (816) 960-3730, 
(paula.cousins@ahcpub.com).

Production Editor: Emily Palmer.

Copyright © 2002 by American Health Consultants®. Drug Utilization Review™ and
Drug Criteria & Outcomes ™ are trademarks of American Health Consultants®. The
trademarks Drug Utilization Review™ and Drug Criteria & Outcomes ™ are used
herein under license. All rights reserved.

Editorial
Questions

Questions or comments?
Call Paula Cousins 
at (816) 960-3730.

Subscriber Information
Customer Service: (800) 688-2421 or fax (800) 284-3291, (customerservice@
ahcpub.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), $435. Outside U.S., add $30 per year, total
prepaid in U.S. funds. Two to nine additional copies, $348 per year; 10 to 20 additional
copies, $261 per year. For more than 20 copies, contact customer service at (800)
688-2421. Missing issues will be fulfilled by customer service free of charge when
contacted within one month of the missing issue date. Back issues, when available,
are $73 each. (GST registration number R128870672.)

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



Wyeth recalls 1,000-unit/mL
heparin sodium injection

Wyeth Pharmaceuticals and ESI Lederle are
voluntarily recalling all lots of heparin

sodium injection, USP (porcine-derived) 1,000
units/mL, 1 mL Dosette vials, and 10 mL and 30
mL multiple-dose vials due to the presence of
clear crystals containing an antioxidant com-
pound from the vial rubber closures. This recall
does not apply to the company’s 5,000 and 10,000
unit/mL heparin sodium products. 

The 1,000 units/mL, 1 mL, 10 mL, and 30 mL
vials will not be available for approximately six
months. The company plans to increase produc-
tion of the 5,000 units/mL, 10 mL multiple-dose
vials. Until the 1,000 units/mL concentration
becomes available again, monthly purchases will
be limited for inventory management purposes.
Wholesalers, distributors, and customers who buy
direct will be limited to 150% of historical pur-
chases for the 5,000 units/mL, 1 mL Dosette and
10 mL multiple-dose vial and the 10,000 units/mL,
1 mL Dosette and 4 mL multiple-dose vial presen-
tations. Historical data are based on purchases
made between July 2001 and March 2002.

For more information, see www.fda.gov/ 
medwatch/SAFETY/2002/safety02.htm#hepari.  t

APhA publishes 
pharmacy texts

The American Pharmaceutical Association in
Washington, DC, recently published two

books for pharmacists.
Managing the Patient-Centered Pharmacy

coaches pharmacy managers and directors on
changing their systems to make patient care the
focus. It addresses key management topics to
help practitioners and students think through
problems, create plans for change, and launch
patient services. 

The Pharmacist’s Guide to Compensation for
Patient-Care Services offers information on deal-
ing with insurers, gaining recognition as a
provider of services, using disease and proce-
dure codes and completing claim forms. The
book is intended for pharmacists in all practice
settings and with all levels of billing expertise.

For more information, call APhA toll-free at (800)
878-0729 or go on-line at www.pharmacist.com.  t

Preoperative beta blockers
may give survival boost

Alarge observational analysis associates pre-
operative beta-blocker therapy with a small

but consistent survival benefit for patients under-
going coronary artery bypass graft surgery
(CABG), according to research published in the
May 1 issue of the Journal of the American Medical
Association. Among patients with a left ventricu-
lar ejection fraction of less than 30%, however,
preoperative beta-blocker therapy was associated
with a trend toward a higher mortality rate. 

The research used the Society of Thoracic
Surgeons National Adult Cardiac Surgery
Database (NCD) to assess beta-blocker use and
outcomes among 629,877 patients undergoing
CABG between 1996 and 1999 at 497 U.S. and
Canadian sites. Patients who received beta-block-
ers had a lower 30-day mortality rate (2.8%) than
those who did not (3.4%).  n
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By Jenny S. Owen, PharmD 
Written as a PharmD candidate at Samford
University, Birmingham, AL

Erythropoiesis-stimulating factors 
Darbepoetin alfa (Aranesp)
Epoetin alfa (Epogen)

Background
The most significant cause of anemia in chronic

renal failure (CRF) is reduced erythrocyte pro-
duction. With advanced renal disease, the pro-
duction and release of erythropoietin (EPO), a
glycoprotein released in response to hypoxia and
anemia, are diminished further.

The kidney is responsible for the production
of approximately 90% of the total EPO in the
body; the liver produces the remainder. Under
normal conditions, hypoxia and anemia trigger
the release of EPO, which then stimulates red
blood cell production within the bone marrow.
However, the production of EPO decreases as
renal damage progresses. 

Treatment options include the use of recombi-
nant EPO, which is a major advancement in the
treatment of anemia in patients with CRF. 

Dialysis may improve erythrokinetics, but it
rarely restores the hematocrit/hemoglobin to
normal levels and does not correct the anemia. 

Mechanism of action
Both epoetin alfa and darbepoetin alfa are 

erythropoiesis-stimu-
lating factors having
the same mechanism of
action as endogenous
EPO. Endogenous EPO
stimulates proliferation
and maturation of com-
mitted erythroid pro-
genitors to increase

production of red blood cells and accelerates the
release of reticulocytes from the bone marrow.

Darbepoetin alfa is closely related to the ery-
thropoietin that is produced in Chinese hamster
ovary cells by recombinant DNA technology. It is
a 165-amino acid glycoprotein that contains five
N-linked oligosaccharide chains. The approxi-
mate molecular weight is 37,000 daltons. 

Epoetin alfa is a 165-amino acid glycoprotein
manufactured by recombinant DNA technology.
The molecular weight is 30,400 daltons and con-
tains identical amino acid sequence as isolated
natural erythropoietin.

Although there are similarities between these
two erythropoiesis-stimulating factors, one dif-
ference distinguishes darbepoetin from epoetin.
Darbepoetin has two additional N-glycosylation
chains, which increase the terminal half-life
approximately three-fold after IV administra-
tion and at least two-fold after subcutaneous
administration. 

Pharmacokinetics
Pharmacokinetic parameters are summarized

in Table 1, below.

Indications
Darbepoetin and epoetin are both indicated for:
• Treatment of anemia associated with chronic

renal failure.
• CRF patients on dialysis and patients not on

dialysis.

Darbepoetin alfa Formulary Evaluation

Table 1. Pharmacokinetic parameters 
Variable Darbepoetin alfa Epoetin alfa 
Half-life 21 hours (IV) 

27-89 hours (subcutaneous [SC]) 
4-13 hours (IV) 
5-24 hours (SC) 

Bioavailability 30-50% 21-31% 
Usual dose 0.45 mcg/kg/wk 50-100 U/kg three times a week 
Formulations IV, SC  IV, SC 



Epoetin has additional indications:
• Treatment of anemia that is due to zidovu-

dine therapy in HIV-infected patients.
• Treatment of chemotherapy-induced anemia

in patients with non-myeloid malignancies.
• Treatment of anemia in patients scheduled

to undergo elective, noncardiac, nonvascular
surgery to reduce the need for allogeneic blood
transfusions.

Dosing
Dosing information for darbepoetin and epo-

etin can be found in Tables 2, 3, and 4, above.

Contraindications
Darbepoetin
• Uncontrolled hypertension
• Known hypersensitivity to the active 

substance or excipients (albumin and polysorbate)
Epoetin

• Uncontrolled
hypertension

• Known hyper-
sensitivity to mam-
malian cell-derived
products

• Known 
hypersensitivity 
to albumin 

Adverse effects
The adverse

effects reported are
typically associated
with CRF, or recog-
nized complications
of dialysis, and may
not necessarily be
attributable to the
darbepoetin or epo-
etin. In all studies,
the most frequently
reported adverse
reactions with dar-
bepoetin were con-
gestive heart failure,
sepsis, and cardiac
arrhythmia. Because
clinical trials are
conducted under
widely varying con-
ditions, adverse
reaction rates
observed in the clin-

ical trials of darbepoetin cannot be directly com-
pared to rates in the clinical trials of epoetin and
may not reflect the rates observed in practice. In a
comparative trial of darbepoetin and epoetin, the
adverse effects were shown to be similar. Adverse
effect information is summarized in Tables 5 and
6, p. 3.

Drug interactions
Darbepoetin. Due to new drug status, formal

drug interaction studies have not been per-
formed. 

Epoetin. In clinical trials, no evidence of drug
interactions were found.

Recommended monitoring 
Darbepoetin
Hemoglobin should be determined weekly

until stable.
After dose adjustments, hemoglobin should be
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Table 2. Darbepoetin dosing*  
Starting dose Adults: 0.45 mcg/kg IV or SC once weekly 
Reduce dose when 1. Hemoglobin is greater than 12 g/dL (decrease by 25%) 

2. Hemoglobin increases by more than 1.0 g/dL in a two-week 
period (hold if hemoglobin increases with reduced dose) 

Increase dose if Hemoglobin increase is less than 1 g/dL over four weeks 
Maintenance dose Based on individual response 
Suggested target 
hemoglobin 

12 g/dL 

* Dosing recommendations for patients with CRF. 

Table 3. Epoetin dosing* 
Starting dose Adults: 50-100 U/kg three times weekly; IV or SC 

Pediatrics: 50 U/kg three times weekly; IV or SC 
Reduce dose if 1. Hematocrit (Hct) approaches 36% (hold if Hct still increases) 

2. Hematocrit increases four points in any two-week period 
Increase dose if  Hct does not increase by 5-6 points after eight weeks  

of therapy, and hematocrit is below target range 
Maintenance dose Based on individual response 
Suggested Hct range 30-36% 
* Dosing recommendations for patients with CRF. 

Table 4. Estimated darbepoetin starting doses based on previous epoetin dose*  
Previous weekly epoetin dose  Weekly darbepoetin dose  
< 2,500 U/wk 6.25 mcg/wk 
2,500-4,999 U/wk 12.5 mcg/wk 
5,000-10,999 U/wk 25 mcg/wk 
11,000-17,999 U/wk 40 mcg/wk 
18,000-33,999 U/wk 60 mcg/wk 
34,000-89,999 U/wk 100 mcg/wk 
> 90,000 U/wk 200 mcg/wk 
* Route of administration should be maintained.  



determined weekly for at
least four weeks or until
it has stabilized. The
hemoglobin should then
be monitored at regular
intervals.

In order to ensure
effective erythropoiesis,
iron status should be
evaluated before and
during treatment.

Blood pressure should
be controlled adequately
before initiation of ther-
apy. Blood pressure
should be monitored closely and controlled
aggressively.

Premonitory neurologic symptoms should
be monitored closely and the dose of darbe-
poetin should be decreased if the hemo-
globin increase exceeds 1.0 g/dL in any
two-week period; the relationship between
seizure and rate of rise of hemoglobin is
uncertain. 

BUN, creatinine, phosphorous, and potassium
and should be monitored in all patients with
chronic renal failure.

Epoetin
Blood pressure should be monitored closely

and controlled aggressively.
Premonitory neurologic symptoms should be

monitored closely. The dose of epoetin should be
decreased if the hematocrit increase exceeds four
points in any two-week period since the relation-
ship between seizure and rate of rise of
hemoglobin is uncertain. 

In order to ensure effective erythropoiesis, iron
status should be evaluated before and during
treatment.

Hematocrit should be determined twice a
week until it has stabilized and a maintenance
dose is achieved. 

After any dose adjustment, hematocrit should
be measured weekly for at least two to six weeks.

CBC with differential should be performed
regularly.

BUN, Creatinine, phosphorous, and potassium
should be monitored in all patients with chronic
renal failure.

Precautions/warnings
Darbepoetin
Individualize dose if patient is not yet on dialysis. 
Pregnancy Category C

Carcinogenic potential has not been studied.
Safety and efficacy in pediatric patients have

not been established.
It is not known whether darbepoetin is excreted

in breast milk. 
Seizures have occurred in clinical trials
Darbepoetin may have to be decreased if hemo-

globin increase exceeds 1.0 g/dL in any two-week
period.

Patients with uncontrolled hypertension
should not be treated with darbepoetin.

Hemoglobin increases of greater than 1.0 g/dL
during any two-week period are associated with
increased incidence of cardiac arrest, neurologic
events, exacerbation of hypertension, congestive
heart failure, vascular thrombosis, ischemia, and
infarction.

Epoetin
Multi-dose formulations contain benzyl alcohol,

which has been reported to be associated with an
increased incidence of neurological and other com-
plications in premature infants that are sometimes
fatal. Single-use formulations that do not contain
benzyl alcohol can be used in pediatric patients. 

Pregnancy Category C
It is not known whether epoetin is excreted in

breast milk. 
Carcinogenic potential has not been studied.
Seizures have occurred in clinical trials.
Patients with uncontrolled hypertension

should not be treated with epoetin.
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Table 6. Serious adverse effects 
Darbepoetin  Epoetin  
Seizure Seizure 
Stroke Stroke 
Myocardial infarction Myocardial infarction 
Transient ischemic attack Transient ischemic attack 

Table 5. Adverse effects* 
Adverse effect Darbepoetin* Epoetin 
Application site Injection-site pain Injection-site stinging 
Cardiovascular Hypertension 

Hypotension/chest pain 
Hypertension 
Chest pain 

CNS/PNS Headache Headache 
Gastrointestinal Diarrhea/nausea/vomiting Nausea/vomiting/diarrhea 
Musculoskeletal Myalgia/arthalgia Arthalgia 
Resistance mechanism Infection Infection 
Respiratory Upper respiratory infection Shortness of breath 
Skin and appendages Pruritus/peripheral edema Urticaria 
* These adverse effects are the most frequently reported (occurring in greater than  
or equal to 5% of darbeopoetin patients) and also are seen with epoetin. 



Hematocrit of  more than 42% increases 
mortality.

Allergies
Darbepoetin
The incidence of antibody development has

not been adequately determined.
There are rare reports of potentially serious aller-

gic reactions, including skin rash and urticaria.
Epoetin
There are no reports of potentially serious

allergic reactions or anaphylaxis.
There are rare reports of potentially serious

allergic reactions, including urticaria with associ-
ated respiratory symptoms or circumoral edema
or urticaria. 

There has been no evidence for development of
antibodies.

Potential for medication errors
Potential for confusion of these two drugs does

exist. Care should be taken to assure that verbal or
written orders clearly specify the drug and dosage
regimen intended.

Storage and stability
Darbepoetin
• Store at 2-8° Celsius (36-46° F). 
• Do not freeze or shake.
• Protect from light.
Epoetin
• Store at 2-8° Celsius (36-46° F). 
• Do not freeze or shake.

Preparation and administration 
Vigorous shaking may denature glycoprotein,

making it biologically inactive.
Inspect the vials visually for any particulate

matter or discoloration before administration.
(Discard if particulate matter is present.)

Dilution is not required.
Do not administer drug in conjunction with

another drug.
Darbepoetin is packaged as a single-dose vial

(no preservatives), so discard any unused portion.
Epoetin is packaged as single- and multi-dose

(contains preservatives) vials. Only the multi-dose
vial can be used again, but it will expire 21 days
after first entry.  

Supply options
The supply options available for darbepoetin

and epoetin are listed in Tables 7 and 8, below. 

Cost comparison based on equivalent doses
The cost comparison presented here is based

on a hypothetical situation, which best portrays
the epoetin usage at Huntsville (AL) Hospital.
Costs were calculated based on a 5,000 U dose of
epoetin three times a week and a 40 mcg dose of
darbepoetin once weekly. 

Relative costs were calculated for three differ-
ent lengths of stay, assuming 16 patients were
on the drug per month for each time period.
The cost comparison was based upon the equiv-
alent dosage regimens of darbepoetin and epo-
etin. For example, comparing eight to nine days
of therapy, the cost for epoetin was only $204,
whereas the cost for darbepoetin was $289. The

patient would receive four doses of
epoetin and two doses of darbepoetin
before being discharged. The effects
from darbepoetin would last for sev-
eral days after discharge before another
dose is due; thus, hospital costs would
include some expense that would nor-
mally be addressed in the outpatient
setting. Similar cost savings to the hos-
pital can be realized when calculating
drug costs for other time periods. 

Based on Huntsville Hospital drug
use and cost data and length-of-stay fig-
ures, use of epoetin in recommended
dosage regimens would be less costly
overall to the hospital than darbepoetin.
Estimated annual cost avoidance by not
using darbepoetin is approximately
$25,000.
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Table 8. Epoetin supply options* 
1 mL single-dose, preservative-free solution 2,000 U/mL 

3,000 U/mL 
4,000 U/mL 
10,000 U/mL 
40,000 U/mL 

2 mL multi-dose, preserved solution 10,000 U/mL 
1 mL multi-dose, preserved solution 20,000 U/mL 
* All supplied in cartons containing 10 vials. 

Table 7. Darbepoetin supply options* 
1 vial/pack, 4 packs/case 4 vials/pack, 10 packs/case 
200 mcg/1 mL 25 mcg/1 mL 
--- 40 mcg/1 mL 
--- 60 mcg/1 mL 
--- 100 mcg/1 mL 
* 1 mL single-dose vial, polysorbate solution and albumin solution 



Clinical Studies
Study No. 1: Locatelli F, et al. Novel erythro-

poiesis stimulating protein for treatment of ane-
mia in chronic renal insufficiency. Kidney Int
2001;60:741-747.

Background: Darbepoetin (novel erythropoiesis
stimulating protein) is a glycoprotein with a half-
life that is three times longer than epoetin (recom-
binant human erythropoietin). The darbepoetin
contains two additional N-glycosylation sites com-
pared to epoetin, which gives darbepoetin a longer
half-life.

Study purpose: To determine whether darbepo-
etin is effective for treating patients with anemia
due to chronic renal failure, not yet on dialysis, at
a reduced dosing frequency compared to epoetin.

Study design: Multi-center, randomized open-
label study.

Study patients and procedure: 166 patients
epoetin-naïve patients with CRF were random-
ized in a 3:1 ratio, to receive darbepoetin (n = 129;
0.45 mcg/kg once a week) or epoetin (n = 37; 50
U/kg twice a week) administered subcutaneously. 

Inclusion criteria: Age 18 years or older; diag-
nosis of CRF; had not received epoetin 12 weeks
before the first dose of study drug; hemoglobin
concentration less than 11.0 g/dL; adequate iron
stores, vitamin B12, and folate levels; and a CrCl
of less than 30 mL/min.

Exclusion criteria: Uncontrolled hypertension,
congestive heart failure, hematologic disorders,
systemic infection, or inflammatory disease, or
other disorder that could interfere with the
response to darbepoetin or epoetin. 

Length of study: 24 weeks.
Primary endpoint: Proportion of patients

obtaining a hemoglobin response during the
treatment period of 24 weeks, which was defined
as an increase in hemoglobin of > to 1.0 g/dL. 

Secondary endpoint: Safety was assessed by
monitoring the incidence of adverse effects,
hematology, iron status, vital signs, and antibody
formation to darbepoetin or epoetin. 

Results: For the primary endpoint,
the increase in hemoglobin (defined
as an increase of > 1.0 g/dL) was
achieved by 93% of patients in the
darbepoetin group and 92% of
patients in the epoetin group. 

For the secondary endpoint, darbe-
poetin and epoetin had similar safety
profiles. 

One hundred seven of 129 (83%) in
the darbepoetin group and 24 of 37

(65%) in the epoetin group experienced at least
one adverse event. Overall, it seems that patients
who received darbepoetin had slightly more
adverse events (see Table 9, below).

Conclusion: Darbepoetin and epoetin both
have similar efficacy in treating anemia in chronic
renal failure. 

Both darbepoetin and epoetin have similar
safety profiles; however, darbepoetin demon-
strates a slightly higher incidence of adverse
events in clinical trials. 

One difference between these two erythro-
poiesis-stimulating factors is that darbepoetin has
the same efficacy when used once a week com-
pared to epoetin, which usually is dosed two to
three times a week. 

Limitations of the study:
• Small sample sizes
• Unequal sample sizes between groups
• No P values or alpha values were given so

statistical significance could not be determined.
• Both the subjects and the investigators knew

which treatments were being given to specific
subjects.

• The majority of study participants were
white males; the study does not encompass the
general population.

• No power value given.
• The study was sponsored by Amgen, manu-

facturer of darbepoetin. This could have influenced
the presentation of the study results.

Study No. 2: Nissenson AR, et al. Novel ery-
thropoiesis stimulating protein (NESP) safely
maintains hemoglobin concentration levels in
hemodialysis patients as effectively as erythro-
poietin (rHuEPO) when administered once
weekly. J Am Soc Nephrol 2000;11:252A. 

Study purpose: To determine if darbepoetin is
safe and effective in maintaining hemoglobin
when administered at a reduced frequency when
compared with epoetin.
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Table 9. Adverse events* 
Adverse events Darbepoetin (n = 129) Epoetin (n = 37) 
Hypertension 41 (32%) 8 (22%) 
Peripheral edema 17 (13%) 4 (11%) 
Fatigue 16 (12%) 0  
Diarrhea 14 (11%) 3 (8%) 
Headache 14 (11%) 4 (11%) 
Nausea  11 (9%) 5 (14%) 
Pruritis 7 (5%) 4 (11%) 
* The adverse events listed occurred in more than 10% of patients. 



Study design: Double-blind, randomized study
Study patients and procedure: A total of 570

hemodialysis patients were randomized (1:2) to
receive IV darbepoetin once weekly plus placebo
two times weekly, or to continue to receive IV
epoetin three times a week.  

Primary endpoint: Change in hemoglobin lev-
els from the baseline to the evaluation period,
which were weeks 20-28. 

Results: Mean change for darbepoetin was
0.16 (+ 0.97) g/dL; the mean change for epoetin
was 0.0 + 1.0 g/dL. The difference was only 0.16
g/dL. 

Conclusion: Darbepoetin maintains
hemoglobin as safely and effectively as epoetin.
Darbepoetin’s less frequent dosing schedule (once
weekly vs. three times weekly for epoetin) will
benefit both patients and health care professionals.

Limitations of the study: 
• Only an abstract is available.
• No P value or alpha values were given; sta-

tistical significance could not be determined.
• The study was sponsored by Amgen.
• Clinical trials are currently in progress to inves-

tigat darbepoetin for various other indications.

Recommendation
Epoetin alfa is the current erythropoiesis-stimu-

lating factor that is used in treating chronic renal
failure patients with anemia in Huntsville Hospital.
According to current studies comparing darbepo-
etin to epoetin, these two erythropoiesis-stimulat-
ing factors have similar efficacy and safety profiles
with differences in pharmacokinetics. Darbepoetin,
when administered intravenously and subcuta-
neously, has approximately three times the termi-
nal half-life compared to epoetin. 

Thus, darbepoetin can be administered once a
week for patients on dialysis and once every other
week for patients not on dialysis. 

Although darbepoetin has the advantage of
being administered less frequently, other consid-
erations should be considered. First, epoetin has
many Food and Drug Administration-approved
indications, including treatment of anemia in
HIV-infected patients and cancer patients on
chemotherapy, and reduction of allogenic blood
transfusion in surgery patients; currently, darbe-
poetin is approved only for use in chronic renal
failure patients with anemia. 

Second, epoetin is approved for use in the pedi-
atric population, whereas darbepoetin therapy in
pediatrics has not been established. 

Third, because of darbepoetin’s long half-life

and once-weekly dosing, the patient will be dis-
charged before the next dose is due in many
cases. Under those conditions, the hospital will
absorb some drug costs that normally would be
incurred in the outpatient setting. 

Lastly, darbepoetin, based upon equivalent doses,
is more costly compared to epoetin if less epoetin
equivalent is administered in patients whose hospi-
tal stay is seven to 12 days. If the patient’s hospital
stay is only five to six days, then it would be slightly
more costly to use epoetin. If the patient’s stay were
only a few days, epoetin would be less costly.

Thus, the final recommendation is that epoetin
should continue as the recombinant erythropoi-
etin of choice for inpatients at Huntsville Hospital
and darbepoetin should be available on a non-for-
mulary status. If darbepoetin is ordered, the phar-
macist will notify the physician that a similar
epoetin regimen should be used for inpatients.  

Resources
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tein for treatment of anemia in chronic renal insufficiency.
Kidney Int 2001; 60:741-747.

• Nissenson AR, et al. Novel erythropoiesis stimulating
protein (NESP) safely maintains hemoglobin concentration
levels in hemodialysis patients as effectively as erythropoi-
etin (rHuEPO) when administered once weekly. J Am Soc
Nephrol 2000: 11:252A. 

• Epogen package insert. Thousand Oaks, CA: Amgen; 1999.
• Personal Communication. Hall, Cindy. Pharmacy buyer.

Huntsville Hospital System Pharmacy. February 2002.
• Aranesp (monograph in electronic version).

MICROMEDEX Healthcare series. Englewood, CO:
MICROMEDEX; 2001.

• Epogen (monograh in electronic version). MICROMEDEX
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• Hudson, JQ, Johnson, CA. Chronic renal failure. In:
Koda-Kimble MA, Young LY, eds. Applied Therapeutics. 7th ed.
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Drug-induced nightmare 
By Amanda Tucker, PharmD 
Written as a PharmD candidate at Auburn
University, Auburn, AL

Nightmares are terrifying episodes that are
filled with anxiety in which the dreamer is

awakened from sleep. They can be unsettling and
profoundly disturbing experiences. The dreamer
is typically awakened from rapid eye movement
(REM) sleep and is able to describe a detailed,
associative, and bizarre dream plot; often the
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cause is unknown. 
Nightmares are fairly common in adults, with

nearly 80% of the general adult population experi-
encing nightmares that occur sporadically. The
results of a general population study by Ohayon
et al revealed that of 1,049 persons with insomnia,
18.3% had nightmares. Nightmares were more
common in women, and were associated with
increases in nocturnal awakenings, sleep onset
insomnia, daytime memory impairment, and anx-
iety following poor nocturnal sleep. Other studies
have shown that approximately 5-8% of the popu-
lation reports a current problem with nightmares. 

According to the
International Classification of
Sleep Disorders (ICSD) night-
mares are classified as “para-
somnias usually associated
with REM sleep” (see Table 1).
The REM sleep cycle occurs
about every 90 minutes during
the night and is associated with
high brain activity, rapid spon-
taneous eye movements, and
suppressed voluntary motor
activity. Dreaming can occur in
all stages of REM sleep; how-
ever, nightmares usually occur
in the later stages. When REM
sleep is suppressed there can
be an increase in the REM
episodes, which can manifest
as nightmare. 

In the general population
nightmares also are associated
with the use of certain medica-
tions. Drugs whose mecha-
nism of action suppresses
REM sleep should be consid-
ered in the etiology of night-
mares. The pharmacologic
mechanism for the vast major-
ity of therapeutic agents
implicated in causing night-
mares is not known; however,
there are groups of drugs with
similar pharmacologic actions
that cause nightmares. 

Thompson and Pierce 
compiled and assessed the
English-language medical 
literature on drug-induced
nightmares. Their search
excluded nightmares 

secondary to drug withdrawal or drug-associ-
ated night terrors. In the overview of clinical tri-
als, betablockers accounted for 30 cases (34%),
amphetamine-like drugs accounted for 14 cases
(16%), and sedative/ hypnotic drugs accounted
for 13 cases (15%) of drug-induced nightmares.
The remaining 37% of reported cases included
examples of drugs associated with nightmares in
addition to other adverse effects. 

Betablockers are known to induce nightmares by
REM suppression; the betablockers with the high-
est lipophilicity (carvedilol, labetalol, metoprolol,
penbutolol, pindolol, and propranolol) most likely
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Table 2. Medications known to cause nightmares 
Medications that alter CNS neurotransmitter levels 
Antidepressants Tricyclic 

Monoamine oxidase inhibitors 
Selective serotonin reuptake inhibitors 

Centrally acting antihypertensives Betablockers 
Rauwolfia alkaloids (Reserpine) 
Alpha agonists (Clonidine, Guanethidine, 
Methyldopa) 

Antiparkinsonian agents Levodopa 
Selegiline (Eldepryl) 
Carbidopa/Levodopa (Sinemet) 
Pergolide 
Cabergoline 

Amphetamine-like drugs Fenfluramine 
Chlorphentermine 
Phenmetrazine 

Miscellaneous medications known to cause nightmares 
Flutamide (Eulexin) 
Procarbazine (Matulane) 
Ketamine (Ketalar) 
Short-acting barbiturates 
Medication withdrawal associated with nightmares 
Ethanol 
Barbiturates 
Benzodiazepines 
 

Table 1. International Classification of Sleep Disorder  
Dyssomnias Intrinsic sleep disorders 

Extrinsic sleep disorders 
Circadian rhythm disorders 

Parasomnias Arousal disorders 
Sleep-wake transition disorders 
Parasomnias usually associated with REM sleep 
Other parasomnias 

Medical/psychiatric sleep 
disorders 

Association with mental disorders 
Association with neurologic disorders 
Association with other medical disorders 

Proposed sleep disorders Any disorder that may cause problems sleeping 
 



would be expected to cause nightmares. This sug-
gests that central adrenergic receptors may be
involved in the nightmare process. 

Other drugs that affect the central nervous sys-
tem, such as dopamine agonists, may induce night-
mares as a result of dopamine receptor stimulation.
Levodopa, the metabolic precursor to dopamine,
causes numerous mild-to-severe central nervous
system (CNS) effects, including decreased attention
span, memory loss, nervousness, anxiety, restless-
ness, confusion, insomnia, vivid dreams, night-
mares, paranoid delusions, and hallucinations.
There are other dopamine agonists such as per-
golide and cabergoline that have been implicated
in drug-induced nightmares by direct stimulation
of post-synaptic dopamine receptors. 

Amphetamine-like drugs, such as the dietary
substance fenfluramine, can produce a psychosis
that is linked with nightmares. Medications that
affect neurotransmitter levels of the central ner-
vous system, such as antidepressants, narcotics,
or barbiturates, also could cause nightmares. 

REM sleep rebound can be associated with
intense frightening dreams that may occur dur-
ing the withdrawal of drugs such as ethanol, bar-
biturates, and benzodiazepines. 

It is difficult to accurately associate the cause of a
nightmare with a particular drug. The suggestion
of causality in most case reports of drug-induced
nightmare is based on the author’s clinical judg-
ment and the temporal relationship to the drug.
Causality assessment also is difficult to evaluate in
clinical trials because many trials combine report-
ing of nightmares with other unrelated adverse
drug effects.

Recognizing a drug-induced nightmare can be
difficult and may be impossible due to other con-
founding factors. If drug-induced nightmares are
suspected, the patient’s drug therapy should be
re-evaluated. When possible, an alternative drug
class should be used; for example, a calcium chan-
nel blocker could be used to treat hypertension
instead of a beta-blocker. Alternatively, a similar
drug less likely to cause nightmares could be tried
(i.e., a less lipophilic betablocker). Appropriate
dose tapering to minimize drug withdrawal
symptoms can treat nightmares that are caused by
REM sleep rebound due to withdrawal of ethanol,
barbiturates, or benzodiazepines. 

Nightmares associated with medication use can
be a genuine problem. However, the high back-
ground rate of nightmares in the general popula-
tion makes causality assessment difficult.
According to clinical trials and case reports, it

appears that the most common drug-related causes
include use of beta-blockers, amphetamine-like
drugs, and sedative/ hypnotics. The mechanism of
action of these drug classes can pharmacologically
explain why they could cause nightmares.
However, the vast majority of medications that
have been implicated in causing nightmares have
no obvious pharmacologic mechanism. Health care
providers must be aware that drug-induced night-
mares can and probably will happen to some
patients. The key is recognizing the problem and
treating it appropriately.
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Alexion Pharmaceuticals and its partner
Procter & Gamble Pharmaceuticals have com-
pleted enrollment of approximately 900 patients
in their second Phase II acute myocardial infarc-
tion trial with pexelizumab.

Nobex Corp. and Elan Corp. announced that
their joint venture, Synerobex, has initiated dos-
ing in a Phase I clinical trial in the development
and commercialization of oral calcitonin
(Oratonin), for the treatment of osteoporosis.

Transgene has initiated a Phase II clinical trial
of its immunotherapeutic MVA-Muc1-IL2 vaccine
candidate for the treatment of prostate cancer.

Telik announced the initiation of a Phase II
clinical trial of its TLK286 product candidate in
breast cancer. This is the first TLK286 Phase II
trial in breast cancer as well as the first Phase II
trial in which TLK286 is being administered on a
weekly dosing schedule.  ■
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