
Pharmacists report price gouging
after flu vaccine shortage
The system has to change, say infectious disease experts

In September, health officials had concerns about the severity of the
upcoming influenza season. Then Chiron Corp. notified the Centers
for Disease Control and Prevention (CDC) in Atlanta on Oct. 5 that it

would not provide its influenza vaccine (Fluvirin) for the year because
of contamination issues. This essentially cut the nation’s trivalent inacti-
vated vaccine supply in half. 

Aventis already had distributed about 30 million of 54 million doses
of its inactivated flu shot (Fluzone). In addition, government health offi-
cials said then that about 1.1 million doses of live attenuated influenza
vaccine (LAIV/FluMist) manufactured by MedImmune would be avail-
able this season.

The reaction across the country to the news was immediate. Many
elderly people stood in line for hours to receive the available doses.
Health officials asked that the public voluntarily ration the vaccine by
allowing those most at risk for the flu to get the immunization first.
Those people include: 

• all children ages 6-23 months; 
• adults ages 65 years or older; 
• people ages 2-64 years 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 ages 6 months to 18 years on chronic aspirin therapy; 
• health care workers involved in direct patient care; 
• out-of-home caregivers and household contacts of children younger

than 6 months of age.
Some pharmacists who ordered and received their flu vaccine from

Aventis considered themselves fortunate. Tim Stacy, RPh, MBA, system
director of pharmacy at Children’s Healthcare of Atlanta, says he also
received 200 doses of free FluMist to use from MedImmune.

Even with these available doses, however, the vaccine was not given
to everyone. “We have decided to vaccinate only patients and direct
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caregivers,” Stacy says. “Pharmacists, being on
the patient floors, will get vaccinated. Office
workers will not.”

In contrast, Huntsville Hospital in Alabama
has about 5,000 employees and only about 2,000
doses of the flu vaccine available for use. A pri-
ority list has been made in which the emergency
department and intensive care unit employees
receive first priority due to their close contact
with patients and the severity of the patients’
disease states, says PharmD candidate Andrea
Pierce. Next priority are oncology areas, radia-
tion, respiratory care unit, progressive care
units, cardiac recovery, postoperative floors,
and pediatrics. 

The remaining doses will be divided among
the caregivers in other critical departments, she
says. “Medical staff (except for physicians),

volunteers, and family members will not be given
the flu vaccine by Huntsville Hospital.”

The price gouging begins

Many pharmacists found themselves at the
wrong end of distributors trying to profit from
the shortage. A flu vaccine pricing survey, con-
ducted by the American Society of Health-System
Pharmacists (ASHP) in Bethesda, MD, said that
U.S. hospitals of all sizes report being actively
solicited by secondary distributors offering the
flu vaccine at prices far beyond the original list
price.

The society had sent e-mail invitations on 
Oct. 8 with a link to an on-line survey to 2,561
ASHP members identified as pharmacy directors
practicing in the United States. The survey was
officially closed early Oct. 13, after a total of 677
surveys were completed, yielding a 26% response
rate.

The main findings of the survey include:
•  More than half (55%) of respondents report

that opportunistic vendors offering to sell flu vac-
cine at highly inflated prices contacted them. Of
the hospitals contacted by opportunistic vendors:

— About four out of five respondents report
being offered the vaccine at more than four times
the original market value.

— Nearly 20% have been offered the vaccine at
$800 or more per 10-dose vial (more than 10 times
the original market value).

• More than three-quarters (77%) of hospitals
noted that they would not have enough flu vac-
cine available to meet current CDC vaccination
recommendations. Further, 84% of respondents
reported that they did not plan to purchase addi-
tional vaccine on the secondary market at these
inflated prices.

Huntsville Hospital’s pharmacy purchasing
agent has encountered some price inflation of the
vaccine due to the shortage, Pierce says. Prior to
the shortage, one vial cost about $80; but now
some sources are attempting to charge as much as
$600-$1,000 per vial with each vial containing 10
doses.

Scrambling to get more vaccine

After the Chiron announcement, the Department
of Health and Human Services (HHS) began scram-
bling to get more flu vaccine doses. On Oct. 19,
HHS Secretary Tommy G. Thompson announced
that Aventis would make an additional 2.6 million
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doses of influenza available in January. 
On Oct. 21, Thompson said MedImmune would

be providing a total of 3 million doses of FluMist,
which is approved for use by healthy people
between the ages of 5 and 49 years. The govern-
ment also has enough antiviral medicine to treat
tens of millions of people for flu this season, he said.
(For more on treatment with antivirals, see article,
right.)

On Oct. 28, Thompson announced the poten-
tial of getting about 5 million doses of vaccine
from foreign manufacturers. Inspectors would
soon travel to the manufacturing facilities, he
said. The government also had recouped about
300,000 doses of the injectable vaccine originally
bought for federal employees and the military.

These additional doses, however, only address
the shortage this year. Health officials worry
about next year, too. In 1994, five manufacturers
produced injectable influenza vaccine: Wyeth,
Evans (now part of Chiron), Connaught (now
part of Aventis), Parke Davis, and Lederle. Now
only Aventis and Chiron remain.

Call for research incentives

The Infectious Diseases Society of America
(IDSA) in Alexandria, VA, has renewed its call 
for Congress and the Bush administration to
“implement innovative public policy geared
toward removing financial disincentives that
have caused pharmaceutical companies to leave
the vaccine market.”

IDSA has been urging federal policy-makers 
to create new incentives — such as tax credits,
strengthened intellectual property rights, liability
protections, or some type of federally guaranteed
purchase program — to make the infectious dis-
eases market more attractive to industry, said
John G. Bartlett, MD, chief of the division 
of infectious diseases at the Johns Hopkins
University School of Medicine in Baltimore and
chair of IDSA’s Task Force on Antimicrobial
Availability. Other ideas for making the market
more attractive may be worth exploring, he
added in the statement.

“Vaccines and antibiotics have been among our
chief tools for preventing and treating infectious
diseases,” says Walter E. Stamm, MD, IDSA pres-
ident. “How can we as infectious disease physi-
cians tell our patients that our tool box is empty?
Market forces alone are not going to solve this
problem. We need innovative federal policy to
protect public health.”  ■

Antivirals receive renewed
attention this flu season
CDC stockpiling drugs in case of shortages

With the flu vaccine supply cut almost in half
this season, health care providers and offi-

cials are turning to antivirals to fill in the gap. 
No one knows, however, if the four antiviral

medications — amantadine (Symmetrel), riman-
tadine (Flumadine), zanamivir (Relenza), and
oseltamivir (Tamiflu) — can meet the demand
either. Robert B. Couch, MD, once tried to find
out from distributors about the amount of
antiviral supply. The professor of medicine 
and professor and chairman of microbiology
and immunology at Baylor College of Medicine
in Houston says the distributors wouldn’t send
the information to him. “It is a concern that
there is not enough drug out there for what
people might wish to have.” 

Keri K. Hall, MD, assistant professor in the
department of internal medicine, division of
infectious diseases, at the University of Virginia
in Charlottesville, knows about previous antiviral
shortages in the past, but is not sure what this
year will bring. “I am not aware of any specific
reasons to be concerned about a shortage from a
manufacturing side or anything like that.”

The Centers for Disease Control and Prevention
(CDC) in Atlanta has issued interim guidelines on
the use of these antiviral medicines in the preven-
tion and treatment of flu for this coming season.
These guidelines are available at www.cdc.gov/
flu/professionals/treatment/0405antiviralguide.
htm. The CDC says the interim guidelines are pro-
vided, in conjunction with previously issued recom-
mendations on use of vaccine, to reduce the impact
of influenza on persons at high risk for developing
severe complications secondary to infection.

The antiviral medications are approved for two
different situations, Hall says. The first is for treat-
ment of flu. The second is for prophylaxis, to pre-
vent individuals from becoming infected with flu.

“Those individuals who we give prophylaxis
to are the ones who are high risk to develop com-
plications of the flu and they have a known expo-
sure to someone with the flu,” she explains. 

The CDC encourages the use of amantadine or
rimantadine for chemoprophylaxis and the use of
oseltamivir or zanamivir for treatment as sup-
plies allow, in part to minimize the development
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of adamantane resistance among circulating
influenza viruses.

Amantadine, which is generically available, is
licensed for prevention and for treatment in those
older than age 1, Couch says. “None of the other
three drugs cover all age groups.” 

The CDC recently updated its recommenda-
tions to include information on antiviral use in
children. Rimantadine, for example, is approved
for prophylaxis of influenza among children
older than 1 year of age and for treatment and
prophylaxis of influenza among adults. However,
the CDC says that certain specialists in the man-
agement of influenza consider rimantadine
appropriate for treatment of influenza among
children. 

“My pediatrician colleagues and all of us say

rimantadine is perfectly all right [for use in chil-
dren],” Couch says. “The information is avail-
able. It can be used and is used. It is just not
approved by the FDA for that purpose.” 

Also available for treatment of children are
amantadine (children older than 1 year of age),
oseltamivir (children older than 1 year of age), or
zanamivir (children older than 7 years of age).

Get the maximal benefit

For treatment of the flu, maximal benefit from
the medications occurs if the medication is given
within 48 hours, Hall says. 

“For an exposure, the incubation period for flu is
generally around one to three days. If a person were
exposed to one individual with the flu and came to
receive prophylaxis from their doctor four or five
days later, most likely you wouldn’t use prophy-
laxis in that situation, because if they were going to
get the flu, they would have already developed it,”
she says.

The situation was different when there was an
outbreak of influenza in a local nursing home,
she says. “Since there are multiple cases in an
enclosed environment, there is no real time cutoff
as to when you would start prophylaxis or when
you wouldn’t. In that situation, you give every-
one prophylaxis until the outbreak is resolved.” 

The patients in the nursing home are the only
ones Hall knows who are on the antivirals now.
“It’s not recommended that you use the antivirals
to prevent flu in anyone who hasn’t gotten the
vaccine. You would only use it in certain situa-
tions: In people who are high risk for complica-
tions of flu and who have been exposed to
someone with the flu.”  ■

Intradermal vaccinations
may stretch supply
Articles encourage some physicians, frustrate others

Two new studies suggest intradermal delivery
of a reduced dose could expand the supply of

influenza vaccine. This approach may be a promis-
ing way to address critical shortages of the flu vac-
cine, such as those experienced across the country
this year. At least one physician, however, doesn’t
agree.

The two studies appeared in the Nov. 25 issue of
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Know the basics 
of flu prevention

Because of the flu vaccine shortage, it is even
more important this year to emphasize with

patients the basic of good health habits that can help
prevent the spread of flu. “The most important things
the individuals in the community can do are the ones
everyone’s grandmother told them to do,” says Keri
K. Hall, MD, assistant professor in the department of
internal medicine, division of infectious diseases, at
the University of Virginia in Charlottesville. 

Here are some of the points that the Centers
for Disease Control and Prevention in Atlanta
says the public should know: 
• Avoid close contact. Avoid close contact with

people who are sick. When you are sick, keep
your distance from others to protect them from get-
ting sick, too.

• Stay home when you are sick. If possible, stay
home from work, school, and errands when you
are sick. You will help prevent others from
catching your illness.

• Cover your mouth and nose. Cover your
mouth and nose with a tissue when coughing or
sneezing. It may prevent those around you from
getting sick.

• Clean your hands. Washing your hands often
will help protect you from germs.

• Avoid touching your eyes, nose, or mouth.
Germs often are spread when a person touches
something that is contaminated with germs and
then touches his or her eyes, nose, or mouth. ■



the New England Journal of Medicine. Since editors
of the journal thought the articles had potential
public health implications, they also released them
early on the web site Nov. 3 (see http://content.
nejm.org/early_release/index.shtml#11-3-04). 

The first study, by Kenney et al, compared the
immunogenicity and safety of intradermal flu
vaccination to that of the standard intramuscular
immunization in 100 healthy adults 18 to 40 years
old.1

The randomized, open-label trial took place
outside the flu season. The researchers found that
intradermal administration of one-fifth the stan-
dard intramuscular dose “elicited immunogenic-
ity that was similar to or better than that elicited
by intramuscular injection.”

“Intradermal administration could be used to
expand the supplies of influenza vaccine, but fur-
ther studies are needed before this strategy can
be recommended for routine use,” they conclude.

In the second study, by Belshe et al, researchers
randomly assigned 119 adults to receive an intra-
dermal injection of a reduced dose of the flu vac-
cine and 119 adults to receive an intramuscular
injection of the standard dose.2 The two groups
were subdivided by age: 18-60 years, and older
than 60 years. 

The researchers found that as compared with
the intramuscular injection, the intradermal
injection resulted in “similarly vigorous anti-
body responses among persons 18 to 60 years 
of age but not among those over the age of 60
years.”

Experts dispute results’ implications

One infectious disease specialist found the
results encouraging. “If other studies were 
to confirm those findings, it would certainly
increase our vaccine supply substantially,” says
Keri K. Hall, MD, assistant professor in the
department of internal medicine, division of
infectious diseases, at the University of Virginia
Health System in Charlottesville. 

Another specialist was more critical, saying this
approach has been discussed since the 1940s.
“There are probably 15 to 20 publications that
have said the same thing over the years,” says
Robert B. Couch, MD, professor of medicine and
professor and chairman of microbiology and
immunology at Baylor College of Medicine in
Houston. “While it is an alternative in certain
healthy primed populations to make the same
amount of antibody you can get out of the

standard shot — provided it is given correctly,
which is a potential risk — there are no data any-
where to my knowledge that says it is equally pro-
tective. You don’t want to recommend something
that has not been proven to be equally protective.”

An editorial accompanying the articles in 
the journal argues that it is “our responsibility” 
to pursue the intradermal route and other
approaches “to advance our ability to meet the
inevitable challenges of emerging and reemerg-
ing infectious diseases, particularly influenza.”

Through current studies as well as previous
reports, it is becoming clear that use of the intra-
dermal approach “may at least partially over-
come the relatively poor influenza-specific
immune responses seen in certain at-risk popu-
lations, particularly the elderly, in whom the
immune response in general is known to dimin-
ish with age,” say editorial authors John R. La
Montagne, PhD, and Anthony S. Fauci, MD,
former deputy director and director, respec-
tively, of the National Institute of Allergy and
Infectious Diseases, National Institutes of Health
in Bethesda, MD.

“Moreover, in times of shortage, the dose-
sparing intradermal approach might be particu-
larly well suited to the young, healthy persons
included in the CDC’s [Centers for Disease
Control and Prevention’s] high-priority group for
vaccination, such as health care workers, as well
as to younger, otherwise healthy populations in
general,” they continue.

It is important to conduct further basic and
clinical research to see if this approach could
translate into a clinical benefit for healthy persons
and for those in groups at high risk for flu-related
illness and death, the authors say.

Even if the intradermal approach sounds
promising, most physicians are waiting for the
further research and for the go-ahead signal from
the CDC. “I think that most hospitals and physi-
cians would probably wait to see if the CDC will
promote that approach,” Hall says. “We won’t be
pursuing that yet at our institution until we get
some guidance from CDC about whether that is
an appropriate approach to using the vaccine.”
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FDA moves to strengthen
drug safety program 

The FDA announced in early November that it
was strengthening its safety program for mar-

keted drugs. 
Lester M. Crawford, DVM, PhD, acting FDA

commissioner, says that he has authorized the
Center for Drug Evaluation and Research (CDER)
to take the following measures: 

• Sponsor an Institute of Medicine (IOM)
study of the drug safety system. The study will
emphasize the post-market phase, and assess
what additional steps could be taken to learn
more about the side effects of drugs as they are
actually used. The IOM committee will examine
the FDA’s role within the health care delivery
system and recommend measures to enhance the
confidence of Americans in the safety and effec-
tiveness of their drugs. 

• Implement a program for adjudicating dif-
ferences of professional opinion. CDER will for-
malize a program to provide an improved process
to ensure that the opinions of scientific reviewers
are incorporated into its decision-making process.
CDER’s program provides for a review of the
involved differing professional opinions by FDA
and outside experts. An ad hoc panel, whose
members were not directly involved in disputed
decisions, will have 30 days to review all relevant
materials and recommend to the center director an
appropriate course of action. 

• Appoint a director for the Office of Drug
Safety. CDER will conduct a national search to
fill the currently vacant position of director of the
Office of Drug Safety, which is responsible for
overseeing the post-marketing safety program
for all drugs. 

• Conduct drug safety/risk management con-
sultations. In the coming year, CDER will conduct
workshops and advisory committee meetings to
discuss complex drug safety and risk management
issues. These may include emerging concerns for
products that are investigational or already mar-
keted. These consultations will include experts
from the FDA, other federal agencies, academia,

the pharmaceutical industry, and the health care
community. 

• Publish risk management guidances. By the
end of this year, the FDA intends to publish final
versions of three guidances that have been devel-
oped by the agency to help pharmaceutical firms
manage risks involving drugs and biological
products. These documents are “Premarketing
Guidance,” covering risk assessment of pharma-
ceuticals prior to their marketing; “RiskMAP
Guidance,” which deals with the development
and use of risk-minimization action plans; and
“Pharmacovigilance Guidance,” which discusses
post-marketing risk assessment, good pharma-
covigilance practices, and pharmacoepidemio-
logic assessment. These guidances, which were
first issued as draft guidances in May 2004, are
designed to assist manufacturers in the manage-
ment and minimization of risks of pharmaceuti-
cal products throughout their life cycle.  ▼

Pfizer to sponsor new
celecoxib clinical trial

Pfizer has announced that it is sponsoring a
major clinical study to further assess its COX-

2 medication celecoxib (Celebrex) in osteoarthritis
patients at high risk for cardiovascular disease.
This announcement came several weeks after
Merck & Co. voluntarily withdrew its COX-2
inhibitor rofecoxib (Vioxx) from the market due
to safety concerns of an increased risk of cardio-
vascular events in patients taking the drug. 

The clinical trial, which will be conducted 
at major universities and hospitals around the
world, is expected to start early in 2005. Because
of recent questions raised about the cardiovascu-
lar safety of the COX-2 specific inhibitors, Pfizer
will be discussing the study design with the FDA
and other regulatory agencies prior to finalizing
its details and start date.

The study will enroll more than 4,000 patients
around the world who have had a recent heart
attack and who also have a history of osteoarthri-
tis. The study will assess the effects of celecoxib
on inflammation and cardiovascular events. The
multicenter, randomized, placebo-controlled
study will be conducted over a period of at least
two years and will include monitoring of cardio-
vascular safety by an independent data safety
monitoring committee.  ▼
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New drug safety 
warnings issued

The FDA, Janssen Pharmaceutica Products, and
Johnson & Johnson Pharmaceutical Research 

& Development have notified health care profes-
sionals of reports of medication errors involving
confusion between galantamine hydrobromide
(Reminyl), a drug approved for the treatment of
mild-to-moderate dementia of the Alzheimer’s
type, and glimepiride (Amaryl), a product of
Aventis Pharmaceuticals, indicated for the treat-
ment of noninsulin-dependent (Type 2) diabetes
mellitus. These reports include instances in which
galantamine was prescribed but glimepiride was
incorrectly dispensed and administered instead,
leading to various adverse events including severe
hypoglycemia and one death. For more informa-
tion, see: www.fda.gov/medwatch/SAFETY/
2004/safety04.htm#Reminyl.

In addition, the FDA and Centocor have notified
health care professionals of revisions to the warn-
ings and adverse reactions sections of the prescrib-
ing information for infliximab (Remicade),
indicated for the treatment of rheumatoid arthritis
and Crohn’s disease. In controlled studies of all
TNF α-blocking agents, including infliximab, more
cases of lymphoma have been observed among
patients receiving the agents than among control
group patients. Malignancies also have been
observed in open-label, uncontrolled clinical studies
at a rate several-fold higher than expected in the
general population. Patients with Crohn’s disease
or rheumatoid arthritis, particularly patients with
highly active disease and/or chronic exposure to
immunosuppressant therapies, may be at a higher
risk (up to several fold) than the general population
for the development of lymphoma. The FDA has
recommended a warning concerning malignancy
be added to the labeling for all therapeutic agents
that block TNF. For more information, see www.
fda.gov/medwatch/SAFETY/2004/safety04.htm#
Remicade.

Finally, the FDA and Abbott Pharmaceuticals

have notified health care professionals of revisions
to the warnings section of the prescribing informa-
tion of adalimumab (Humira), which is indicated
for the treatment of rheumatoid arthritis. These
warnings include serious infections with the com-
bined use of adalimumab and anakinra; hypersen-
sitivity reactions, including anaphylaxis; and
hematologic events, including pancytopenia and
aplastic anemia. For more information, see www.
fda.gov/medwatch/SAFETY/2004/safety04.htm#
Humira.  ■

These drugs recently were approved by the
FDA:

• Lanthanum carbonate (Fosrenol) by Shire
Pharmaceuticals Group plc. The FDA has
approved lanthanum carbonate (Fosrenol), a new
phosphate binder that reduces elevated blood
levels of phosphate in patients with end-stage
renal disease (ESRD). The U.S. approval follows
Swedish regulatory approval for lanthanum car-
bonate granted in March this year. 

In clinical trials involving ESRD patients
treated with lanthanum carbonate, reductions in
serum phosphorus were noted one week after
starting therapy and the majority of patients
reached target levels within eight weeks per the
clinical trial design. Maintenance of reduction has
been observed for up to three years in patients
treated with lanthanum carbonate in long-term,
open-label extensions. 

In long-term open-label studies, 14% of the lan-
thanum carbonate-treated patients dropped out
due to adverse events. In addition, bone biopsies
taken from patients who had been treated with
lanthanum carbonate for up to two years, showed
that patients maintained their bone health status
throughout the course of treatment.

Lanthanum carbonate is formulated as a
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chewable-only tablet that can be taken without
water. Lanthanum carbonate will be available in 
250 mg and 500 mg strengths. The recommended
initial daily dose of lanthanum carbonate is 750-
1,500 mg for adults; physicians should adjust the
dose to reach target serum phosphorus levels. Most
patients require a total daily dose between 1,500 mg
and 3,000 mg to achieve serum phosphorus control,
which equates to one to two lanthanum carbonate
tablets per meal. The daily dose should be divided
and taken with meals and snacks.

• New indication for infliximab (Remicade) by
Centocor. The FDA has approved an expanded
label for infliximab (Remicade) in combination
with methotrexate, as a first-line regimen to treat
patients with moderate to severe rheumatoid
arthritis (RA). The expanded label eliminates the
requirement that patients must fail to respond to
methotrexate, the current standard of treatment
for RA, before starting on the infliximab regimen. 

The most commonly reported adverse events
were upper respiratory infection, nausea, and
headache. Serious infections included pneumo-
nia, tuberculosis, and sepsis. 

• New indication for letrozole tablets
(Femara) by Novartis. The FDA has approved
letrozole tablets (Femara) for the extended adju-
vant treatment of postmenopausal women with
early breast cancer who have received adjuvant
tamoxifen therapy for five years.

The approval for the extended adjuvant indica-
tion was based on results from the international,
independent MA-17 study. The study showed that
letrozole reduced the risk of cancer coming back by
38% and significantly increased a woman’s chance
of staying cancer-free. Letrozole also reduced the
chance of breast cancer returning to another part of
the body by 39%.

Letrozole, a once-a-day oral aromatase inhibitor,
also is indicated for first-line treatment of post-
menopausal women with hormone receptor- 
positive or hormone receptor-unknown locally
advanced or metastatic breast cancer and for 
the treatment of advanced breast cancer in post-
menopausal women with disease progression
following antiestrogen therapy. 

Side effects commonly reported with letrozole
generally are mild to moderate. In the extended
adjuvant setting, those seen more often with letro-
zole than with placebo are hot flashes (50% to
43%) arthralgia/arthritis (29% vs. 23%), and myal-
gia (7% vs. 5%). In a clinical trial, osteoporosis was
reported more frequently with letrozole than with
placebo (7% vs. 6%). During treatment, both arms

of the trial showed expected modest decreases in
bone mineral density in the hip and spine. 

Letrozole also may cause fetal harm when
administered to pregnant women.  ■

• Inhibitex has announced that the FDA has
granted Aurexis, its humanized monoclonal anti-
body, fast track designation. Aurexis is being
evaluated in a Phase II clinical trial for the first-
line treatment of serious hospital-associated
Staphylococcus aureus bloodstream infections.

• Favrille has initiated a Phase III clinical trial
(FavId-06) evaluating the company’s lead product
candidate, FavId. FavId, an active immunother-
apy, is being studied as a potential therapy for the
treatment of follicular B-cell non-Hodgkin’s
lymphoma.

• Cardiome Pharma Corp. has initiated sub-
ject dosing in its Phase I study of a controlled
release formulation of oral RSD1235, which is
being developed as a chronic treatment for atrial
fibrillation.  ■
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Availability and cost
Cinacalcet was approved for release on March 8,

2004. It is made available by Amgen Pharmaceuti-
cals as Sensipar. 

Wholesale cost of Sensipar:
• 30 mg — $8.10/tablet
• 60 mg — $16.20/tablet
• 90 mg — $24.30/tablet

Daily cost of traditional medications:
• Phosphate binders — $0.10 to $8.05
• Vitamin D sterols

Oral — $1.29 to $6.44
IV— $88.65 to $405

Clinical studies
Study 1: The calcimimetic AMG 073 [name given to
cinacalcet in preclinical studies] as a potential treat-
ment for secondary hyperparathyroidism of end-stage
renal disease.

This was a placebo-controlled, double-blind, ran-
domized study consisting of two phases: a 12-week
dose-titration phase, during which four possible
doses were evaluated sequentially (25, 50, 75, and
100 mg AMG 073 or placebo) and a maintenance
phase, in which the final dose from the end of the
dose-titration phase was maintained for six weeks.
During the dose-titration phase, dose increases
were permitted at weeks 3, 6, and 9 of the study,
based on the mean PTH of the two previous study
weeks. Patients were allowed to continue receiving
prescribed vitamin D sterols and phosphate-binders
during the study.

Efficacy was assessed using PTH values obtained

at the end of each dosing interval. During the main-
tenance phase, PTH concentrations in the AMG 073
group were reduced by 33% 24 hours after dosing,
compared with an increase of 3% in the placebo
group (P < 0.001). In addition, the study showed
that 44% of the AMG 073 patients had reductions 
in PTH to ≤ 250 pg/mL during the maintenance
phase, compared to only 20% in the placebo patient
group (P = 0.029). Mean serum calcium decreased
in the AMG 073 group (-4.6%), compared with 
a slight increase in the placebo group (2.6%) 
(P < 0.001). There was no significant difference 
in the mean change from baseline of serum phos-
phorus levels between the groups. Mean Ca × P
decreased 7.9% in the AMG 073 group compared
with an increase of 11.0% in the placebo group, but
this was not statistically significant (P = 0.013).

The safety profiles were similar between treat-
ment groups (see Table 1), with only vomiting
occurring more often in the AMG 073 group.

Study 2: The calcimimetic AMG 073 reduces parathy-
roid hormone and calcium × phosphorus in secondary
hyperparathyroidism.

This was a placebo-controlled, double-blind,
randomized, multicenter study consisting of two
phases: a 12-week dose-titration phase, followed
by a maintenance phase in which the final dose
from the end of the dose-titration phase was main-
tained for six weeks. Patients were randomized to
receive either AMG 073 or placebo. Those in the
AMG 073 group began on 20 mg AMG 073 once
daily, which could then be titrated up to 30, 40, or
50 mg, or down to 10 mg, every three weeks until

Cinacalcet HCl (Sensipar) Formulary Evaluation
Part 2 of 2: Availability and Cost, Clinical Studies, Critique of Studies, Recommendations/Conclusion

By April H. Eubanks, PharmD Candidate
Harrison School of Pharmacy

Auburn (AL) University



they had achieved a reduction in PTH values of ≥
30% from baseline and ≤ 250 pg/mL. In addition
to AMG 073 or placebo, patients were allowed to
continue receiving prescribed vitamin D sterols or
phosphate binders during the study. 

Baseline PTH levels were similar between
treatment groups. The mean PTH level in the
maintenance phase decreased by an average of
26% below baseline in the AMG 073 group, while
it increased by an average of 22% in the placebo
group (P < 0.001). The mean PTH over the main-
tenance phase was 460 ± 47.4 pg/mL in the AMG
073 group, compared with 701 ± 70.3 pg/mL in
the placebo group. The mean serum calcium level
over the maintenance phase decreased in the
AMG 073-treated patients by 4.7%, while there
was no change in the placebo group (P < 0.001).
Patients receiving AMG 073 had an average
reduction of 7.5% in their serum phosphorus
levels during the maintenance phase, while the
placebo group experienced a 10.9% increase (P =
0.003). In patients given AMG 073, Ca × P levels
decreased by 11.9% over the maintenance phase,
while placebo patients had an increase of 10.9%
(P < 0.001).

The safety profile was similar between the
study groups with respect to the incidence and
severity of adverse events. The most frequent
adverse events included nausea and dyspnea.
Transient, asymptomatic hypocalcemia occurred

in three out of 38 patients treated with AMG
073 (serum calcium < 7.5 mg/dL).

Study 3: Phase III experience with cinacalcet
HCl in hemodialysis and peritoneal dialysis
patients with secondary hyperparathyroidism.

This was a randomized, double-blind,
placebo-controlled, multicenter, Phase III
study in end-stage renal disease patients with
poorly controlled secondary hyperparathy-
roidism. The study consisted of two phases: 
a 16-week dose-titration phase in which five
possible doses (30-180 mg once daily) were
evaluated sequentially, followed by a 10-
week efficacy assessment phase. Doses were
evaluated and could be increased every four
weeks if the PTH value was ≥ 200 pg/mL.
Dose titration continued into the efficacy-
assessment phase if necessary. Patients were
allowed to continue prescribed vitamin D
sterols and phosphate binders during the
study.

Three hundred ninety-five hemodialysis
and peritoneal dialysis patients were enrolled

in this study. Mean PTH decreased by 40% in the
cinacalcet group, compared to an increase of 4% in
the placebo group (P < 0.001). Cinacalcet reduced
Ca × P by 13%, whereas only a 1% reduction was
seen in the placebo group (P < 0.001). Serum cal-
cium was reduced by 6% in the cinacalcet group,
while the placebo group had a 1% increase (P <
0.001). Serum phosphorus was decreased 7% in the
cinacalcet group, compared to a 2% decrease in the
placebo group (P = 0.039).

Nausea and vomiting occurred more frequently
in the cinacalcet group, but these events tended to
be only mild to moderate in severity and infre-
quently led to withdrawal. Hypocalcemia (serum
calcium < 7.5 mg/dL) was seen in about 5% of
cinacalcet-treated patients, whereas only 1% of
placebo-treated patients experienced this adverse
event. Episodes were transient and were rarely
associated with symptoms. The occurrence of seri-
ous adverse events was similar between treatment
groups.

Study 4: Phase III study results demonstrate
efficacy and safety of the calcimimetic cinacalcet 
HCl in hemodialysis patients with secondary
hyperparathyroidism.

This was a randomized, double-blind, placebo-
controlled, multicenter, Phase III study in end-
stage renal disease patients with inadequately
controlled secondary hyperparathyroidism. The
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Table 1: PTH, serum Ca, serum P, and Ca × P at baseline
and during the maintenance phase of Study 1

AMG 073 Placebo
Mean (SE) n Mean (SE) n

PTH (pg/mL)
Baseline 626 ± 53 36 583 ± 72 35
Maintenance phase 451 ± 74 34 552 ± 87 31
% Changea -32.5 ± 7.6 34 3.0 ± 8.5 31

Serum calcium (mg/dL)
Baseline 9.6 ± 0.1 36 9.7 ± 0.1 35
Maintenance phase 9.2 ± 0.1 34 9.9 ± 0.1 31
% Changea -4.6 ± 1.4 34 2.6 ± 1.3 31

Serum phosphorus (mg/dL)
Baseline 6.0 ± 0.2 36 5.5 ± 0.2 35
Maintenance phase 5.8 ± 0.2 34 5.7 ± 0.2 31
% Changeb -2.6 ± 3.4 34 7.0 ± 5.5 31

Ca × P (mg2/dL2)
Baseline 57.6 ± 1.6 36 53.4 ± 2.3 35
Maintenance phase 53.1 ± 1.8 34 56.6 ± 2.3 31
% Changec -7.9 ± 2.9 34 11.0 ± 6.5 31

a P < 0.001; b P = 0.217; c P = 0.013 comparing treatment groups.
Table extrapolated from Table 2: Quarles DL, Sherrard DJ, Alder S, et al. PTH,
serum calcium, serum phosphorus, and Ca × P at baseline and during the mainte-
nance phase. J Am Soc Nephrol 2003;14:578.



study lasted six months and consisted of two
phases: a 12-week dose-titration phase, in which
five possible doses (30-180 mg daily) of cinacalcet
were evaluated sequentially, followed by an effi-
cacy-assessment phase lasting 14 weeks, in which
dosage adjustments were allowed. Patients were
allowed to continue prescribed vitamin D and
phosphate binder therapies during the study.

Four hundred ten patients enrolled in the
study (205 were placed in the cinacalcet group
and 205 were placed in the placebo group). PTH
decreased by 38% in the cinacalcet group, com-
pared with a 10% increase in the placebo group
(P < 0.001). Ca × P decreased by 13% in the
cinacalcet group, compared with a 1% increase 
in the control group (P < 0.001). Serum calcium
decreased by 6% in the cinacalcet group, com-
pared with a 1% increase in the control group 
(P < 0.001). Finally, serum phosphorus decreased
by 7% in the cinacalcet group, compared with a
1% increase in the control group (P < 0.001).

The most frequent adverse events were nausea
and vomiting, which occurred more frequently in
the cinacalcet group than in the placebo group.
These events infrequently led to withdrawal and
were generally transient and mild to moderate in
severity. The occurrence of serious adverse events
was similar between treatment groups. 

Study 5: Long-term treatment of secondary hyper-
parathyroidism with the calcimimetic cinacalcet HCl.

This was an open-label extension study designed
to assess the long-term efficacy and safety of cina-
calcet for the treatment of secondary hyperparathy-
roidism in patients receiving hemodialysis. Data
from 59 patients who completed two years of ther-
apy were presented. In this study, cinacalcet was
initiated at a dose of 30 mg once daily and was
titrated at three-week intervals during a 12-week
titration phase, up to a maximum dose of 100 mg
daily. During the maintenance phase, doses could
be increased up to 180 mg daily at the discretion of
the investigator. Patients were allowed to continue
use of prescribed vitamin D sterols and phosphate
binders during the study.

Cinacalcet was shown to reduce PTH concentra-
tions in the study patients, and these reductions
were maintained throughout the two-year study.
Fifty percent of patients achieved a PTH value 
≤ 300 pg/mL, which was greater than that seen in
the three lead-in studies. This was due to higher
doses used in this extension study. Also due to the
higher doses, the percent of patients who achieved
≥ 30% reduction in PTH was approximately 60%

and was greater than that seen in the lead-in stud-
ies. Serum Ca × P, calcium, and phosphorus levels
did not increase during the study.

Adverse events were generally mild to moder-
ate and the most common included vomiting,
hypertension, nausea, thrombosis of the vascular
access, and headache.

Critique of studies
Four of the five studies included here were

randomized, controlled, double-blinded clinical
trials and were fairly well designed. In addition,
they all tried to control for the effects of vitamin
D sterols on the results by setting specific guide-
lines for dosing adjustments. 

The extension two-year safety trial was open-
label, which could have introduced some bias
and may have helped to give better results than
those seen in previous studies.

Only two of the studies mentioned enrolled
more than 100 people, so in general, the studies
were small and may not have had sufficient power
to produce reliable results. In addition, these trials
were short in duration and only the extension
study included patients who had been previously
treated with the drug. There is an obvious need for
additional studies enrolling larger numbers of peo-
ple who are followed for an extended period of
time (longer than the average six months of these
studies) to get a better understanding of the drug’s
long-term safety and efficacy. 

All of the studies to date have listed results
from the trial in relative numbers. This makes
clinical interpretation of the data difficult and
may cause confusion when trying to apply the
results to the rest of the population.

Recommendations/conclusion
Cinacalcet has performed well against placebo

in all studies performed to date, and all indicators
point to the fact that this is a very promising agent
for management of secondary hyperpara-thy-
roidism. However, these studies do have weak-
nesses (listed above) that reduce the reliability 
of the results produced. In addition, the cost of
cinacalcet far outweighs that of traditional ther-
apy. For these reasons, it should be recommended
that patients be started on traditional therapy ini-
tially and cinacalcet should be reserved for those
who have not had success with the vitamin D
sterols and phosphate binders.

It is recommended that cinacalcet be made
available on formulary at this time. It will be
prescribed in the outpatient arena, and thus
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patients will enter the hospital already taking the
medication. Due to the high cost of the agent, and
potential low use, it is recommended that only
the 30 mg tablets be stocked, since these could be
used to meet the dosing needs of all patients. If
higher strengths are needed, they can be ordered
on a case-to-case basis.

Resources
• Amgen. Sensipar [package insert]. Thousand Oaks, CA;

2004.
• Block GA, Martin KJ, Turner SA, et al. Phase III results

demonstrate efficacy and safety of the calcimimetic cinacal-
cet HCl in hemodialysis patients with secondary hyper-
parathyroidism. ASN Clinical Nephrology Meeting. San
Diego; 2003 (abstract and poster).

• Dipiro JT, Talbert RL, Yee GC, et al. Pharmacotherapy: A
Pathophysiologic Approach. 5th ed. New York City: McGraw-
Hill; 2002:965-966.

• Koda-Kimble MA, Young LY, Kradjan WA, et al. Applied
Therapeutics: The Clinical Use of Drugs. 7th ed. Philadelphia:
Lippencott Williams & Wilkins; 2001:19-20.

• Lindberg JS, Culleton B, Wong G, et al. Phase III experi-
ence with cinacalcet HCl in hemodialysis and peritoneal dialy-
sis patients with secondary hyperparathyroidism. ASN Clinical
Nephrology Meeting. San Diego; 2003 (abstract and poster).

• Lindberg JS, Moe SM, Goodman WG, et al. The cal-
cimimetic AMG 073 reduces parathyroid hormone and cal-
cium x phosphorus in secondary hyperparathyroidism.
Kidney Int 2003;63:248-254.

• Moe SM, Sprague SM, Cunningham J, et al. Long-term
treatment of secondary hyperparathyroidism with the cal-
cimimetic cinacalcet HCl. ASN Clinical Nephrology
Meeting. San Diego; 2003 (abstract and poster).

• Quarles DL, Sherrard DJ, Alder S, et al. The calcimimetic
AMG 073 as a potential treatment for secondary hyperparathy-
roidism of end-stage renal disease. J Am Soc Nephrol 2003;14:
575-583.

• Teirney LM, McPhee SJ, Papadakis MA. Current Medical
Diagnosis & Treatment 2003. 42nd ed. New York City: McGraw-
Hill; 2003:840. ■

4 Supplement to DRUG FORMULARY REVIEW ™ / December 2004

Pharmacists participate in this continuing edu-
cation program by reading the article, using

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

The semester ends with this issue.
Participants must complete the post-test and
evaluation provided and return them in the reply
envelopes provided. To receive a statement of
credit, you must achieve 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.

22. The clinical studies presented in this evalua-
tion tried to control for the effects of vitamin D
sterols on the results by setting specific
guidelines for dosing adjustments.
A. True
B. False

23. The clinical studies presented in this evalua-
tion were:
A. small in size.
B. not sufficiently powered.
C. short in duration.
D. all of the above

24. In all studies performed to date, cinacalcet
performed well against:
A. phosphate binders.
B. placebo.
C. vitamin D sterols.
D. all of the above

25.The cost of cinacalcet is comparable to that of
traditional therapy.
A.True
B. False
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