
Drug shortages eat up pharmacists’
time, budget; threaten patient safety
Providers sound call for more advance notice

Drug shortages were once an exception — until the last five or six
months. “I’ve been a pharmacist for 30 years, and this has been
the worst,” says Charles Cancro, RPh, procurement specialist

for the Ralph H. Johnson VA Medical Center in Charleston, SC. The
medical center has had problems ordering drugs such as betamethasone
acetate and betamethasone sodium phosphate (Celeston Soluspan), dex-
amethasone sodium phosphate for injection (Decadron), albuterol
inhalants, methadone, and fentanyl. 

Now Cancro spends much of his day chasing down drug supplies,
trying to find alternative sources or medications, and informing patients
of changes to their prescriptions. He feels the strain on his job, but also
knows these shortages can affect patient outcomes. 

As an example, 344 pharmacists recently told the Institute for Safe
Medicine Practices (ISMP) in Huntingdon Valley, PA, about their patient
safety concerns during the fentanyl shortage. In the survey, they cited
several disturbing possibilities:

• dosing errors due to unfamiliarity with substitute products;
• adverse drug reactions with higher potency opiates; 
• ineffective pain control; and 
• issues with contamination and drug diversion if using multiple-

dose vials (or reusing single-dose vials to prevent waste).

What’s the problem?

Compliance problems were more often the cause of drug shortages 
throughout the early 1980s and early 1990s, say clinical coordinator
Mark Goldberger, MD, MPH, and program manager Lisa Hubbard,
RPh, both of the Drug Shortages Program at the Food and Drug
Administration’s (FDA) Center for Drug Evaluation and Research. In a
written statement to Drug Utilization Review, they say other factors have
contributed to the recent shortages:

• limited or decreased number of bulk drug suppliers;
• corporate mergers and decisions to cut off the end-of-product line; 
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• less active pharmaceutical ingredient sup-
pliers;

• packaging issues;
• failure to meet good manufacturing prac-

tices; and
• issues with natural disasters.
Indeed, many of the recent drug shortages can

be traced to significant changes within the phar-
maceutical industry, says Joe Deffenbaugh,
MPH, professional practice associate for the
American Society of Health-System Pharmacists
(ASHP) in Bethesda, MD.

Because of pharmaceutical company consolida-
tion through mergers and acquisitions, “fewer
manufacturers are making the products these
days,” he says. “In fact, we have a number of
products that are only manufactured by one com-
pany. If the company gets into a manufacturing
practice difficulty, then no product is available.”
In the past, several manufacturers made essen-
tially the same products, so the system had some
cushion. (See News Brief on tetanus booster
availability, p. 55.)

Another factor related to the mergers and
acquisitions are the business practices of what are
now multinational conglomerates. “Most of the
injectable products that are used in hospitals are
relatively inexpensive on the purchase price
side,” Deffenbaugh explains. “But they are not
necessarily inexpensive to make because sterile
product manufacturing facilities are complex and
are under rigorous quality controls and oversight
by the FDA. The bottom line for these multina-
tional conglomerates is that if a drug product is
not making any money, then they won’t make it.” 

In addition, these large companies are receiv-
ing price pressure from many areas, he adds.
“Everyone from government on down says drug
products cost too much.” The companies are told
to reduce the price of drugs and to get more
drugs available generically. “All these pricing
influences have an effect on whether a manufac-
turer is willing to make these low-return or no-
return drug products.”

Hospitals’ purchasing methods can make them
more vulnerable to drug supply interruptions,

too, Deffenbaugh says. For example, many of the
drug products used in pediatric hospitals have
just a few sources. Because of this, a number of
pediatric centers are backing away from using
just-in-time inventory for critical drug products.

Cancro believes that many pharmaceutical
companies struggle to stay in compliance with
government standards. “I feel that the FDA has
cracked down more on these companies,” he says. 

Companies often give ”unavailability of the
raw product” as the reason for a shortage. But so
many products can’t be unavailable at one time,
asserts Cancro.

Always the last to know

Much of pharmacists’ frustration with drug
shortages is finding out about them at the last
minute — usually when they are trying to order
the drug. “After four or five days, my supply tech
will let me know she is having trouble getting a
drug,” Cancro says. “I’ll call the wholesaler
directly and they will tell me [about the short-
age].” Then he calls the manufacturer to make
sure a shortage actually exists.

Pharmacists also hear about shortages when
they receive a flyer from alternative distributors
that specialize in providing drug products that
are in short supply, Deffenbaugh says.

Both the FDA and the ASHP now offer infor-
mation about drug shortages on their web sites,
but few of the pharmacists surveyed by the 
ISMP said they checked them. (The FDA site is
http://www.fda.gov/cder/drug/shortages 
and ASHP’s Drug Product Shortages
Management Resource Center can be found 
at http://www.ashp.org/shortage.)

Pharmacists would prefer to hear about the
shortages directly from the manufacturers —
with advance notice. Some feel the FDA should
encourage the information-distribution process.
The FDA, though, has limited regulatory author-
ity to intervene, says agency spokesperson
Crystal Rice. “We serve as the liaison to inform
the public about shortages, what shortages exist
and to educate people about them.” 
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The FDA focuses most of its attention on
“medically necessary” drugs — those needed to
treat or prevent a serious medical condition and
that have no acceptable alternative product. In
these cases, the FDA can work with alternative
manufacturers, expedite the review of marketing
applications from new suppliers, and use “discre-
tionary enforcement” for regulations that do not
compromise public safety, according to informa-
tion Hubbard provided to ASHP. The FDA, how-
ever, cannot force a manufacturer to increase
production of a certain drug.

This situation leaves pharmacists scrambling
on their own to learn about the drug shortages, to
find other suppliers of the drug, or to find suit-
able alternatives, if possible.

The process is not only time-consuming but also
expensive. The VA Medical Center in Charleston,
for example, buys from specific manufacturers
that offer a special price. If those manufacturers
don’t have a drug, Cancro has to contact alterna-
tive sources, which can charge significantly higher
prices. He has had to pay seven times the normal
rate for additional supplies of the flu vaccine. 
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Arecent study conducted by the Institute 
for Safe Medicine Practices (ISMP) in

Huntingdon Valley, PA, found that only 5% of its
344 pharmacist respondents had established a for-
mal process for managing drug shortages. That
didn’t stop the respondents from offering advice
on how to handle the problem. Here are some rec-
ommendations ISMP gleaned from respondents’
advice and management plans:

• Keep abreast about drug shortages.
Assign a staff member to regularly search the

literature and web sites (such as the Food and
Drug Administration’s [FDA]) for information.

• Attempt to obtain needed supplies. 
Call the manufacturer to get information, a

release date, and directions for ordering drugs on
allocation or for emergency supplies. Determine if
the current inventory will be sufficient. If not, try
to obtain an alternative from another supplier/
wholesaler or order allocated or emergency sup-
plies directly from the manufacturer. Establish a
tickler system to check stock and reorder at the
appropriate levels.

• Perform a literature search and conduct a
drug use evaluation (DUE). 

Identify clinically appropriate uses of the drug,
the lowest optimal dose for current indications,
strategies to decrease drug waste, alternative
products, and priority uses for extreme shortages.
Perform a DUE to determine how the drug actu-
ally is being used in your facility.

• Place limitations on use.
Based on the extent of the shortage, availability

of alternatives, and results of a DUE, develop

plans to restrict use and reduce waste. 
• Remove supplies from floor stock when

possible and have pharmacy dispense the drug.
• Select an alternative product.
Obtain suggestions from the literature, web

sites, physicians who use the product, and other
local hospitals. Select alternatives early so an edu-
cation plan can be developed in case implementa-
tion is needed.

• Alert departments to the shortage, possible
substitutes, and potential adverse events.

Alerts can be sent through e-mail, pharmacy
newsletter, biweekly memos, posters/charts 
in units, or through information system mes-
sages that appear automatically upon initial 
log-in.

• Institute strategies to avoid errors with 
substitutes.

Precautions include staff education, use of aux-
iliary labels, automatic computer alerts, and anes-
thesia consultation if used outside the operating
room. 

• Proactively monitor adverse events.
Monitoring can occur through usual error

reporting systems or through additional meth-
ods such as a hot line, chart review, focus group
meetings, or discussions during pharmacy
rounds.

• Monitor and report drug shortages.
Report any drug shortages to the FDA

(http://www.fda.gov/cder/drug/shortages) and
to the American Society of Health-System
Pharmacists’ Drug Shortage Management Resource
Center (http://www.ashp.org/shortage).  ■

Manage drug shortages proactively to limit risks
ISMP has issued guidelines based on survey input



“When there is a shortage, alternative distribu-
tors offer the drug product but charge five to 100
times what [pharmacists] used to pay for it,”
Deffenbaugh says. “Hospitals are caught between
a proverbial rock and a hard place. They have to
have the drug to properly care for their patients
and yet they have no way of recovering addi-
tional costs.”

The pharmacists in the ISMP survey agree. They
cite a negative financial impact due to purchasing
drugs off-contract or through secondary markets,
costly alternative drugs, same-day shipping costs,
reactive overstocking practices, and clinical hours
lost to activities relating to the drug shortages.

If Cancro can locate more of a drug that is in
limited supply, he tries to take just what he needs
for a short period of time. “I don’t want to keep
other patients from receiving it,” he says. He
knows that some hospitals don’t always follow
the same policy. “Sometimes when people hear
about a drug having a short supply, they will buy
tremendous amounts of it.”

In several instances, the manufacturers only
release the drug on a patient-by-patient basis.
“The company wants the patients who absolutely
have to have the drug to get it. But you as a phar-
macist spend a considerable amount of your time
trying to get the patient the medicine when you

have other patient care responsibilities,” says
Thomas Worrall, RPh, ambulatory care clinical
pharmacy specialist at the VA Medical Center in
Charleston and chair-elect of the hospital and
institutional practice section of the American
Pharmaceutical Association’s Academy of
Pharmacy Practice and Management.

In cases where the drug is not available at all,
alternatives may be chosen that may not present
optimal patient outcomes. “If you can’t get the
drug that has the best outcomes, then you have to
use the next best thing that is available. There
isn’t anything you can do,” Worrall says.

When alternative drugs are used, patients at
the VA receive a letter informing them of the
change, he says. “We’ll tell them that their
medicine is being substituted with a similar drug
that will provide them relief of their condition. If
they have any questions, information on the letter
tells them to contact their physician or their clini-
cal pharmacist in their primary care treatment
center.” 

Patients often call after receiving the letters.
“Then you have to counsel them on their new
medicine or explain to them why their other
medicine is not available,” Worrall says. Even if
the situation isn’t life-threatening, not having the
drug may affect their quality of life.

Staff also must be informed and educated
about drug changes. The ISMP survey found that
pharmacists did not always provide information
about possible adverse effects of the substitute
drugs to medical staff. 

Try and preplan

Although many drug shortages are difficult to
foresee, pharmacists can help themselves by look-
ing at what drugs are essential at their facilities
and then considering different “what-if” situa-
tions, Deffenbaugh advises.

The ASHP recently published comprehensive
pre-planning guidelines on managing drug prod-
uct shortages. The guidelines can be viewed at
http://www.ashp.org/shortage/mgtguideline.
pdf. (See recommendations made by the phar-
macists in the ISMP survey, p. 51.)

If pharmacists suspect a supply of a drug may
become limited, they can send messages to physi-
cians and ask them to restrict their use of the
drug to patients whose treatment depends upon
it, suggests Worrall. “If you know ahead of time,
you can try to maintain the supply you have on
hand now for the patients who will need it.”

52 DRUG UTILIZATION REVIEW ™ / July 2001

• Charles Cancro, RPh, procurement specialist for the
Ralph H. Johnson VA Medical Center in Charleston,
SC. Telephone: (843) 577-5011.

• Joe Deffenbaugh, MPH, professional practice associ-
ate for the American Society of Health-System
Pharmacists, Bethesda, MD. Telephone: (301) 
657-3000.

• Mark Goldberger, MD, MPH, clinical coordinator, 
and Lisa Hubbard, RPh, program manager, the 
Drug Shortages Program at the Food and Drug
Administration’s Center for Drug Evaluation and
Research, Rockville, MD. Web site: http://www.fda.
gov/cder. Telephone: (301) 827-2127.

• Crystal Rice, FDA spokesperson, Rockville, MD.
Telephone: (301) 827-6242.

• Thomas Worrall, RPh, ambulatory care clinical phar-
macy specialist at the Ralph H. Johnson VA Medical
Center in Charleston, SC, and chair-elect of the hospi-
tal and institutional practice section of the American
Pharmaceutical Association’s Academy of Pharmacy
Practice and Management. Telephone: (843) 577-
5011. E-mail: thomas.worrall@med.va.gov.

S O U R C E S



A look into the crystal ball may be needed for
some time. “I don’t see the problem getting any
better in the near future,” Cancro says.  ■

On-floor pharmacists may
reduce pediatric ADEs 
No. 1 error in pediatrics: Dosage calculations

The smallest patients often are the ones most
affected by medication errors, according to a

recent study published in the Journal of the
American Medical Association.1 Most of the errors,
however, can be prevented by having ward-based
clinical pharmacists, the authors say.

In the study, titled “Medication errors and
adverse drug events in pediatric inpatients,”
researchers reviewed 10,778 medication orders at
a children’s hospital and the pediatric wards of a
general hospital. They found 616 medication
errors, 115 potential adverse drug events (ADEs),
and 26 ADEs. The rate of potential ADEs was
three times that found in a 1992 study conducted
in an adult patient population, with the neonates
carrying the highest risk, the study says.

Most potential ADEs occurred at the stage of
drug ordering (79%) and involved incorrect dos-
ing (34%), anti-infective drugs (28%), and intra-
venous medications (54%). 

Having clinical pharmacists on work rounds
could lead to physicians making more informed
clinical decisions and could prevent some of the
errors, the researchers say. The researchers also
recommend that clinical pharmacists assume
leadership in error-prevention activities in pedi-
atric wards, including:

• monitoring the transcription of medication
orders;

• developing drug therapy protocols; and 
• overseeing drug preparation and storage.

Weight-based dosages

The No. 1 error in pediatrics is dosage calcula-
tion, says Helen Fiechtner, PharmD, pediatric
clinical pharmacist at Sioux Valley Hospital and
professor of clinical pharmacy at South Dakota
State University in Sioux Falls. Calculating
weight-based doses for pediatric patients can be
tricky, especially if the patients weigh less than 

1 kg. Pediatricians and neonatologists usually are
careful about choosing a dose, she says, but other
doctors sometimes just guess. 

She also has seen physicians use the wrong
weight when they do calculations in their heads.
“They know the right dose but they have the
wrong weight. Then the nurse transcribes it,”
Fiechtner says. 

A pediatric medicine safety practice survey
conducted last year by the Institute for Safe
Medicine Practices (ISMP) in Huntingdon Valley,
PA, and the Pediatric Pharmacy Advocacy Group
in Littleton, CO, found that 75% of respondents
reported prescribers often or consistently failed to
include the dosage equation on the order.2 The
survey also showed that only 50% of pharmacists
consistently verified the mg/kg dose and double-
checked the math involved, regardless of the set-
ting of care.

Proper education in pharmacy schools could
help with this problem, Fiechtner says. “A lot of
schools don’t do a good job of teaching about
pediatrics. They don’t always stress the impor-
tance of checking all the doses.”

In her hospital, every dose has to be checked
manually in mg per kg. This does not happen
often in retail, however, she says. “Some pharma-
cists in a retail setting don’t have a weight, so
they can’t check the dose.” (See ISMP’s web site
for medication error prevention strategies at
www.ismp.org/MSAarticles/PedsSurvy.html.)

Working on risk prevention

Fiechtner has been involved in risk manage-
ment at her facility since she began working there
10 years ago. Another member of the clinical fac-
ulty is in charge of the medication error program,
which is a nonpunitive system. 

Now all orders are double-checked in the phar-
macy, and narcotics doses are double-checked by
a nurse. When nurses arrive for their shifts, they
must manually check the hanging drips and IVs.
“We calculate all of the doses to ensure that the
pumps are programmed correctly,” Fiechtner
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says. “The nurses can’t assume that the nurses
prior to them did it right. We have caught errors
before they have gone on for a long time.”

Fiechtner and her colleagues also have devel-
oped different protocols for the use of certain
medications, especially medications that nurses
aren’t familiar with. 

Fiechtner realized the hospital had no policy to
safeguard children when she walked into the pedi-
atric intensive care unit and saw someone admin-
istering a risky drug to a child. The child had no
complications, but Fiechtner and her colleagues
started writing guidelines to make sure that partic-
ular drug was administered safely. “We wanted to
prevent the risk,” she says. “The nurses are now
getting better at identifying risky situations.”

Fiechtner is able to work on the floor, but she
knows other hospitals cannot afford to hire an
extra pharmacist to assist in the pediatric units.
“Some hospitals may not have big pediatric or
nursery populations, and their pharmacies are in
the basement,” she explains. “Now it’s a man-
power issue. It’s hard for hospitals to add people
to do that.”
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Can you afford not to 
computerize med orders?
Study: Costs of ADEs outweigh technology costs

Few hospitals say they can afford the costs of
computerizing physician order entry, includ-

ing medication ordering. A recent report issued
by the Agency for Healthcare Research and
Quality (AHRQ) in Rockville, MD, however, indi-
cates that hospitals are paying a far higher price
to avoid the technology.

The report estimates that more than 770,000
people are injured or die each year in hospitals
from adverse drug events (ADEs), which may
cost up to $5.6 million each year per hospital

depending on the hospital size. Patients who
experienced ADEs were hospitalized an average
of eight to 12 days longer than patients who did
not suffer ADEs, and their hospitalizations cost
$16,000 to $24,000 more. 

Get that system up and running

The AHRQ report found that implementing
computerized medication order entry systems
would be a tremendous benefit to hospitals, with
the potential of preventing an estimated 84% of
dose, frequency, and route errors.

In addition, the systems also could prevent any-
where from 28% to 95% of ADEs, the report says.
Overall, hospitals could save as much as $500,000
annually in direct costs by using the systems.

One health care facility is saving millions.
Brigham and Women’s Hospital (BWH) in Boston
spent about $1.4 million in the mid-1990s on a
rules-based clinical information system developed
by Eclipsys Corp. in Delray Beach, FL. BWH is the
flagship facility of Partners HealthCare System
and is a teaching hospital affiliated with Harvard
Medical School. BWH also spends about $500,000
in yearly system maintenance fees, according to
numbers given by the Institute for Safe Medicine
Practices (ISMP) in Huntingdon Valley, PA. 

The overall cost savings from the system, how-
ever, is estimated to be between $5 million and
$10 million a year, says Gilad J. Kuperman, MD,
PhD, director of clinical systems research and
development for Partners HealthCare System. The
system alerts physicians to problems such as
drug-to-drug and drug-to-food interactions,
patient allergies, wrong doses, and duplicative lab
and other tests. “There has been some reduction
in the use of medication of renal failure because
lowered doses are necessary,” he adds. “There are
also more appropriate uses of less expensive med-
ications and reduced adverse drug events.”

Kuperman says that with the introduction of the
system, BWH has documented a 55% reduction in
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serious medication errors and an 81% reduction in
non-missed dose medication errors overall.
Studies also have shown that nearly 400 times a
day, physicians at BWH change a medical order
based on information that the system provides
them at the time of order placement.

Not only has the system reduced medication
error rates, but it has changed the role of BWH
pharmacists, as well, Kuperman says.

First, the medication orders are received on a
computer terminal and are legible. “The orders
are more complete,” he explains. “They have
already gone through one round of computerized
checking at the physician level. If the physicians
have taken any actions, then the pharmacists are
aware of that.” 

There also is a link from the ordering system to
the inpatient formulary. “Some of those links are
made automatically,” says Kuperman. Verbal com-
munication between the pharmacists and other
medical staff has dropped tremendously due to
the increase in electronic communication, too. 

Although the figures show that pharmacists,
patients, and the entire health care system can
benefit from using the technology, Kuperman says
that each facility must decide how the technology
fits into its overall patient safety strategy. “If an
organization is going to consider this kind of ini-
tiative, it has to understand why it is doing it and
how it fits into everything else it is doing.”  ■

CDC: Delay tetanus
booster shots until 2002

Because one of two manufacturers discontin-
ued production of tetanus toxoid-containing

products, the Centers for Disease Control and
Prevention (CDC) in Atlanta has recommended
that health care providers delay administering
routine booster doses of tetanus and diphtheria
toxoids (Td) to adults and adolescents until 2002. 

Aventis Pasteur in Swiftwater, PA, has
increased production of Td to meet national
needs, says the CDC in its publication Morbidity

and Mortality Weekly Report, but since vaccine pro-
duction takes 11 months, the shortage is expected
to last throughout 2001.

By seeking a delay in routine booster shots, the
CDC hopes to ensure that health care providers
have sufficient supplies of Td to vaccinate:

• people traveling to a country where the risk
of diphtheria is high;

• people requiring tetanus vaccination for pro-
phylaxis in wound management;

• people who have received less than three
doses of any vaccine containing tetanus and
diphtheria toxoids; and

• pregnant women who have not received Td
within the past 10 years.

The CDC recommends that health care
providers record the names of patients who are
not able to receive routine booster doses through
the rest of the year. When the supply of Td
returns to normal, providers should contact
these patients about receiving their dose.
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More information about the CDC’s recommen-
dation is on-line at http://www.cdc.gov/mmwr/
preview/mmwrhtml/mm5020a8.htm.  ▼

FDA moves antihistamines
toward OTC use

Two advisory committees for the Food and
Drug Administration (FDA) in Rockville, MD,

voted that three prescription antihistamine drugs
used to treat allergies are safe for over-the-
counter (OTC) use, reports the American
Pharmaceutical Association. The Nonprescription
Drugs Advisory Committee and the Pulmonary-
Allergy Drugs Advisory Committee voted 19-4
that loratadine (Claritin) and cetirizine (Zyrtec)
can be used safely without the assistance of a
learned intermediary such as a physician. The
committees came to a similar conclusion for fex-
ofenadine (Allegra) with a vote of 18-5. 

The FDA organized the joint committee hearing
after WellPoint Health Networks (formerly Blue
Cross of California) filed a Citizens Petition in
July 1998 requesting the conversion of Allegra/
Allegra-D, Claritin/Claritin-D, and Zyrtec to 
OTC status. The pharmaceutical manufacturers
strongly oppose the switch of second-generation
antihistamines from prescription-to- OTC status.
This is the first time that the FDA has considered a
prescription to OTC switch without the manufac-
turer’s support and at the request of an insurance
company.

The FDA has traditionally followed advisory
committees’ recommendations.  ▼

Faulty prescription drug
use costs billions annually 

Arecent updated analysis estimates that pre-
scription drug use problems in the United

States costs the economy more than $177 billion
each year. The analysis also estimates that the
number of patient deaths has increased from
198,000 in 1995 to 218,000 in 2000.

The study, “Drug-related morbidity and mor-
tality: Updating the cost-of-illness model,” was

released in the American Pharmaceutical
Association’s March/April Journal of the American
Pharmaceutical Association (JAPhA). Among the
most significant drug-related problems identified
in the JAPhA study are untreated indication,
improper drug selection, subtherapeutic dosage,
failure to receive drugs, overdosage, adverse
drug reactions, drug interactions, and drug use
without indication.

The new research updates a 1995 study, pub-
lished in the Archives of Internal Medicine. That
study estimated the annual cost of drug-related
morbidity and mortality resulting from drug-
related problems in the ambulatory setting at
$76.6 billion.

Of the $177.4 billion in the new study, hospital
admissions accounted for $121.5 billion (69%)
per year, and long-term care admissions repre-
sented $32.8 billion (18%). Physician visits 
comprised $13.8 billion (8%), and emergency
department visits and additional treatment cost
more than $5.8 billion (3%) and $3.5 billion (2%),
respectively.

The majority of cost increases appeared to
result from the estimates of hospital and long-
term care admission costs, which according to
estimates in the literature, were more than twice
the 1995 estimates.  ■
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By Kacie Griffin, PharmD
Scott and White Memorial Hospital
Temple, TX

Introduction 1

The beneficial effects of achieving blood glu-
cose concentrations close to normal in type 1 and
type 2 diabetes have been firmly established.
However, the best means of attaining a near-
normal physiological pattern of insulin secretion
is still uncertain. In healthy individuals without
diabetes, insulin secretion is characterized by
continuous basal secretion, with peaks immedi-
ately after meals and steady release throughout
the night, hence avoiding nocturnal hypo-
glycemia or hyperglycemia at dawn. To achieve
the basal insulin requirement in diabetic patients,
one or more doses of intermediate or long-acting
insulin are necessary. Due to the short duration of
NPH insulin, the considerable variation in
absorption of long-acting insulins, and the peak-
action profile of both, these current strategies
may not provide an appropriate basal supply.
Therefore, development of an improved, long-
acting insulin is a critical step toward improving
glycemic control and preventing long-term com-
plications of diabetes.

General 2

Lantus (insulin glargine, Aventis
Pharmaceuticals) is a long-acting basal insulin
approved by the Food and Drug Administration
on April 20, 2000, and launched on May 14, 2001.
The product is a synthetic human insulin that has
been modified using DNA technology to slightly
change the structure of the insulin molecule.
Insulin glargine mimics normal basal secretion of
endogenous insulin with a duration of action of

up to 24 hours. The manufacturer suggests that
this near-constant supply of low-level basal
insulin appears to be essential to improving over-
all glycemic control. The extended action of the
most commonly used basal insulin formulations,
NPH and lente, is produced by combining insulin
with a retarding agent, protamine and zinc ions,
respectively. In contrast to NPH and lente
insulins, the extended action of insulin glargine is
produced by the substitution and addition of
amino acids in the insulin molecule itself. In addi-
tion, a small amount of zinc has been added to the
formulation to further extend its absorption time.

Clinical pharmacology 2

The primary activity of insulin, including
insulin glargine, is a regulation of glucose
metabolism. Each milliliter of Lantus contains 100
IU insulin glargine, 30 mcg zinc, 2.7 mg 
m-cresol, 20 mg glycerol 85%, and water for injec-
tion. Insulin glargine is a human insulin analog
that has been designed to have low aqueous solu-
bility at neutral pH. At a pH of 4, as in the Lantus
injection solution, insulin glargine is completely
soluble. Following injection into the subcuta-
neous tissue, the acidic solution is neutralized,
leading to formation of microprecipitates, from
which small amounts of insulin glargine are
released slowly. This results in a relatively con-
stant concentration/time profile over 24 hours
with no pronounced peak. The slower rate of
absorption prolongs duration of action and
enables once-a-day dosing. Insulin glargine is
metabolized partly at the carboxyl terminus of
the B-chain in the subcutaneous depot to form
two active metabolites with in vitro activity simi-
lar to that of insulin. Unchanged drug and
metabolites also are present in the circulation.

Lantus (insulin glargine [rDNA origin] injection): 
A therapeutic class review



Indications and usage 2

Insulin glargine is indicated for once-daily sub-
cutaneous administration at bedtime in the treat-
ment of adult and pediatric patients with type 1
diabetes mellitus or adult patients with type 2
diabetes mellitus who require basal, long-acting
insulin for the control of hyperglycemia.

Contraindications 2

Insulin glargine is contraindicated in patients
hypersensitive to insulin glargine or the 
excipients.

Precautions 2

Insulin glargine is not intended for intravenous
administration. The prolonged duration of activ-
ity of insulin glargine is dependent on injection
into subcutaneous tissue. Intravenous adminis-
tration of the usual subcutaneous dose could
result in severe hypoglycemia. Insulin glargine
must not be diluted or mixed with any other
insulin or solution. If insulin glargine is diluted
or mixed, the solution may become cloudy and
the pharmacokinetic/pharmacodynamic profile
of insulin glargine and/or mixed insulin may be
altered in an unpredictable manner. Interpatient
and intrapatient variability may occur.

As with all insulin preparations, hypoglycemic
reactions may be associated with the administra-
tion of insulin glargine. The time occurrence of
hypoglycemia depends on the action profile of
the insulins used and, therefore, may change
when the treatment regimen is altered. The pro-
longed effect of subcutaneous insulin glargine
may delay recovery from hypoglycemia. 

Although studies have not been performed in
patients with diabetes and either renal or hepatic
impairment, insulin glargine requirements may
be diminished similar to observations found with
other insulins. Lipodystrophy may occur at the
injection site and delay insulin absorption as with
other insulins. Reports of injection-site pain were
more frequent with insulin glargine than NPH
insulin (2.7% vs. 0.7%). The reports of pain at the
injection site were usually mild and did not result
in discontinuation of therapy. 

Insulin glargine is pregnancy category C. It is
unknown whether insulin glargine is excreted in
significant amounts in human milk. Caution
should be exercised when insulin glargine is
administered to nursing women. 

Safety and effectiveness of insulin glargine
have been established in the age group 6 to 15
years with type 1 diabetes. In elderly patients, the

initial dose increments and maintenance dosage
should be conservative to avoid hypoglycemic
reactions.

Adverse reactions 2

The adverse effects commonly associated with
insulin glargine include allergic reactions, 
injection-site reactions, lipodystrophy, pruritis,
rash, and hypoglycemia. Retinopathy was evalu-
ated in clinical studies, and the numbers of reti-
nal adverse events reported for insulin glargine
and NPH treatment groups were similar for
patients with type 1 and type 2 diabetes. In one
clinical study involving type 2 diabetics, a differ-
ence in the number of patients with > 3-step pro-
gression in ETDRS (Early Treatment Diabetic
Retinopathy Study grading protocol) scale over a
six-month period was noted by fundus photogra-
phy (7.5% insulin glargine vs. 2.7% NPH insulin-
treated group). The overall relevance of this
isolated finding cannot be determined due to the
small number of patients involved, the short fol-
low-up period, and the fact that this finding was
not observed in other clinical studies.

Dosing and administration 2,3

The potency of insulin glargine is approxi-
mately the same as human insulin. The product
exhibits a relatively constant glucose-lowering
profile over 24 hours that permits once-daily dos-
ing and should be administered subcutaneously
once a day at bedtime. Insulin glargine is not
intended for intravenous administration. The
prolonged duration of activity of insulin glargine
is dependent on injection into subcutaneous
space. In clinical studies, no relevant difference in
insulin glargine absorption was observed after
abdominal, deltoid, or thigh subcutaneous
administration. Insulin glargine is not the treat-
ment of choice for the treatment of diabetic
ketoacidosis.

In a clinical study of insulin-naïve patients
with type 2 diabetes already treated with oral
antidiabetic drugs, insulin glargine was initiated
at an average of 10 IU once daily, and subse-
quently adjusted according to patient need for a
total daily dose ranging from 2 to 100 IU. No
information is available regarding the starting
dose in type 1 patients. Patients being switched
from twice-daily NPH insulin to once-daily
insulin glargine should have their insulin
glargine dose reduced by 20% from the previous
total daily NPH dose to reduce the risk of hypo-
glycemia. Switching from once-daily NPH or
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ultralente to once-daily insulin glargine may not
require initial dose change. Insulin glargine can
be administered safely to pediatric patients 6
years of age or older. Administration in pediatric
patients less than 6 years of age has not been
studied. The dose changeover to insulin glargine
is the same as described for adults.

Clinical trials
The following are summaries of a variety of

studies evaluating the use of insulin glargine vs.
other insulins. (R = randomized, MC = multicen-
ter, PG = parallel-group, FBG = fasting blood glu-
cose, FPG = fasting plasma glucose, HgbA1C =
hemoglobin A1C, OL = open-label)

Insulin glargine in intensive insulin therapy 
for type 1 diabetes 4

Design: R, MC, PG 28-week study of 534 well-
controlled type 1 diabetic patients treated with
pre-meal regular insulin and either insulin
glargine (at bedtime) or NPH insulin (at bedtime
for patients on once-daily therapy and at bedtime
and in the morning for patients on twice-daily
therapy).

Treatment: Dose titration of both basal insulins
was based on capillary FBG. The goal was a 
pre-meal blood glucose concentration of 
80-120 mg/dL. Any episode of hypoglycemia
that met the criteria for a serious adverse event
(e.g., death, a life-threatening episode, hospital-
ization, or medical intervention to prevent per-
manent impairment) was considered to be a
treatment-related adverse event.

Results: Reductions in HgbA1C were similar in
the insulin glargine and NPH insulin treatment
groups. No difference in reductions in FBG was
observed between groups at the end of the study;
however, reductions in FBG occurred earlier with
the insulin glargine group than with the NPH
group. At end point, insulin glargine patients had
a significant reduction in FPG compared to NPH
insulin patients (P = 0.0145). The incidence of all
symptomatic hypoglycemic episodes was similar
between the two groups over the entire study
period. After the one-month titration phase, signif-
icantly fewer subjects receiving insulin glargine
experienced symptomatic hypoglycemia (39.9%
vs. 49.2%, P = 0.0219), nocturnal hypoglycemia
(18.2% vs. 27.1%, P = 0.0116), or severe hypo-
glycemia (1.9% vs. 5.6%, P = 0.0117) with blood
glucose levels of < 36 mg/dL. 

Safety: Insulin glargine and NPH were equally
well tolerated and the frequency and types of

adverse events were similar in both groups. No
evidence existed of an immunogenic response to
insulin glargine compared to NPH insulin. The
number of patients with treatment emergent
injection site reactions was higher in the insulin
glargine group than in the NPH group (15.2% vs.
10.4%), but all were rated mild in severity, and
none required drug discontinuation.

Basal insulin therapy in type 2 diabetes 5

Design: R, MC, OL 28-week study of 518
patients with type 2 diabetes who were receiving
NPH insulin with or without regular insulin, ran-
domized to receive insulin glargine once daily or
NPH insulin once- or twice-daily. Patients were
excluded if they had received an oral antidiabetic
agent within three months prior to study entry.

Treatment: Doses were titrated individually for
both insulins based on a target FPG of 80-140
mg/dL. Evening doses were increased if FPG
was > 180 mg/dL on three consecutive measure-
ments unless nocturnal hypoglycemia had
occurred. Targets for use of regular insulin were
pre-meal blood glucose of 80-140 mg/dL and
bedtime blood glucose of 120-180 mg/dL.
Hypoglycemia was defined symptomatically and
by a blood glucose level of < 50 mg/dL. Severe
hypoglycemia was defined as an event consistent
with hypoglycemia in which the patient required
the assistance of another person and was accom-
panied by a blood glucose of < 36 mg/dL, or had
prompt recovery after administration of glucose
or carbohydrates. Nocturnal hypoglycemia was
defined as that occurring while the patient was
asleep between bedtime after the evening injec-
tion and before getting up in the morning.

Results: The treatment groups showed similar
significant improvements in HgbA1C and fasting
blood glucose levels from baseline to endpoint on
an intent-to-treat analysis. Overall, mild symp-
tomatic hypoglycemia was similar in insulin
glargine patients (61.4%) and NPH insulin
patients (66.8%). However, nocturnal hypo-
glycemia was 25% less in the insulin glargine
group compared to the NPH group after the
dose-titration phase (26.5% vs. 35.5%, P = 0.0136).
Patients in the insulin glargine group experienced
less weight gain than did those in the NPH group
(0.4 kg vs. 1.4 kg, P < 0.0007).

Safety: Nine insulin glargine patients discontin-
ued treatment because of adverse events. Only
cellulitis at the injection site was considered
related to study medications and was attributed
to poor injection technique. Seven NPH insulin
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patients discontinued treatment because of
adverse events, of which none were attributed to
study medication. Treatment-related adverse
events occurred in 10.4% of insulin glargine
patients compared with 7.7% of NPH insulin
patients. Mild pain at the injection site occurred
more frequently with insulin glargine than with
NPH insulin but did not result in discontinuation
of treatment.

Nocturnal hypoglycemia and post-dinner glu-
cose control with bedtime insulin glargine com-
pared with bedtime NPH insulin during insulin
combination therapy in type 2 diabetes 3

Design: 52-week study of 426 type 2 diabetic
patients with poor glycemic control on oral
antidiabetic agents for at least one year, random-
ized to treatment with bedtime insulin glargine
or bedtime NPH insulin.

Treatment: Insulin dose was to be adjusted to an
FBG of < 120 mg/dL. The dose of insulin glargine
or NPH insulin injected on the first treatment
day, as well as subsequent adjustments, was left
to the discretion of the investigator. Doses of oral
agents were maintained unchanged.

Results: Insulin glargine and NPH insulin had
similar significant effects on HgbA1C between
baseline and end of study. Blood glucose concen-
trations were significantly lower in the insulin
glargine group than the NPH insulin group both
before and after dinner (P = 0.035 and P = 0.0094,
respectively). The percentage of patients experi-
encing at least one symptomatic hypoglycemic
episode was significantly lower in the insulin
glargine group than the NPH insulin group 
(P = 0.04). The frequency of nocturnal hypo-
glycemia also was significantly lower in the
insulin glargine group compared to the NPH
insulin group (9.9% vs. 24%, P < 0.001).
Antibodies against both insulin glargine and
human insulin were less prevalent in patients
treated with insulin glargine compared with NPH
insulin (P < 0.0001).

Safety: During the treatment phase, no differ-
ence in treatment of emergent adverse events
possibly related to study medication, except for
frequency of hypoglycemia, was observed.

Conclusion
Insulin glargine is a human insulin modified

using DNA technology that provides once-daily
dosing at bedtime. The formulation allows for a
relatively constant concentration/time profile
with no pronounced peak. Insulin glargine has

comparable or better glycemic control than NPH
insulin and exhibits a lower risk of hypo-
glycemia, specifically nocturnal hypoglycemia.
The safety profile of insulin glargine is similar to
that of human insulin; however, an increased risk
of injection site reactions does appear to be pre-
sent. Lantus is more expensive than standard
NPH formulations.
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Angiotensin II type 1
receptor blockers
Review and role in congestive heart failure therapy

By Minhduc Pham, PharmD
College of Pharmacy
The University of Texas at Austin

Introduction
Angiotensin-converting enzyme inhibitors

(ACEIs) decrease the synthesis of angiotensin II
and also reduce bradykinin degradation.
However, angiotensin II can be formed in a
number of tissues, including the heart, through
non-angiotensin-converting-enzyme (ACE)-
dependent pathways.1,2 Therefore, blockade of
the chronic detrimental effects of angiotensin II
by ACE inhibition in congestive heart failure
(CHF) patients is thought to be incomplete. The
angiotensin II receptor blockers (ARBs) block

4 Supplement to DRUG UTILIZATION REVIEW ™ / July 2001



the angiotensin II receptor subtype, AT1, reduc-
ing the effects of angiotensin II, regardless of
origin. Thus, these agents offer a theoretical
advantage for the treatment of heart failure over
ACEIs through a more complete blockade of
angiotensin II activity.

Whether ARBs are superior to ACE inhibitors
— or if more complete blockade of angiotensin
II actions in combination therapy with ACE
inhibitors could further decrease morbidity and
mortality — currently is being investigated.  

Review of clinical trials
Although the ARBs are approved only for the

treatment of hypertension, significant interest
exists in the potential role of these agents in
heart failure. Presently, only three randomized
clinical trials are available investigating the
effects of ARBs in long-term morbidity and mor-
tality in chronic heart failure patients.

ELITE 3

The purpose of the ELITE (Evaluation of
Losartan in the Elderly) trial was to determine
whether specific angiotensin II receptor blockade
with losartan (Cozaar) offered safety and efficacy
advantages in the treatment of heart failure over
ACE inhibition with captopril (Capoten).

Methods. This double-blind, randomized, con-
trolled trial examined 722 ACE-inhibitor naïve
patients ages 65 years or older with New York
Heart Association (NYHA) class II-IV heart fail-
ure and ejection fraction of 40% or less. Patients
were assigned randomly to losartan (n = 352)
titrated to 50 mg once daily or captopril (n = 370)
titrated to 50 mg three times daily. The primary
endpoint was measurement of persistent
increases in serum creatinine of 26.5 µg/L or
more (greater than or equal to 0.3 mg/dL) in
patients on therapy. The secondary endpoint was
the composite of death and/or hospital admis-
sion for heart failure. Other efficacy measures
were total mortality, admission for heart failure,
NYHA class, and admission for myocardial
infarction or unstable angina. 

Results. Duration of therapy was 48 weeks.
All-cause mortality was reduced significantly in
the losartan group (8.7%) vs. the captopril group
(4.8%). Risk reduction was 46% (95% confidence
interval [CI] 5-69%); P = 0.035. Death and/or
hospital admission for heart failure was
recorded in 9.4% of the losartan and 13.2% of the
captopril patients. Risk reduction was 32% 
(95% CI -4% to +55%); P = 0.075. Although there

was no difference in renal dysfunction, losartan
generally was better tolerated than captopril,
and fewer patients discontinued losartan ther-
apy. No losartan-treated patients experienced
cough or angioedema. 

ELITE II 4

The initial ELITE study showed an association
between angiotensin II receptor blocker losartan
(Cozaar) utilization and an unexpected survival
benefit in elderly heart failure patients, com-
pared to captopril (Capoten). As a result, the
ELITE trial investigators initiated the ELITE II
Losartan Heart Failure Survival Study to deter-
mine whether losartan was superior to captopril
in improving survival. Tolerability was another
endpoint.

Methods. This double-blind, randomized, con-
trolled trial assessed 3,152 patients age 60 or
older with NYHA class II-IV heart failure and
ejection fraction of 40% or less. Patients, strati-
fied for beta-blocker use, were assigned ran-
domly to losartan (n = 1,578) titrated to 50 mg
once daily or captopril (n = 1,574) titrated to 
50 mg three times daily. The primary and sec-
ondary endpoints were all-cause mortality and
sudden death or resuscitated arrest. Safety and
tolerability were assessed.

Results. The median follow-up was 555 days.
No statistically significant differences were
observed in all-cause mortality between the losar-
tan group (11.7%) and the captopril group
(10.4%) in average annual mortality rate, sudden
death, or resuscitated arrests (9% on losartan vs.
7.3% on captopril). Significantly fewer patients in
the losartan group (excluding those who died)
discontinued study treatment because of adverse
effects (9.7% vs. 14.7%, P < 0.001), including
cough (0.3% vs. 2.7%).

Val-HeFT 5

Val-HeFT (Valsartan and Heart Failure Trial)
was a large multinational study involving 16
countries and more than 5,000 patients to evalu-
ate the effects of valsartan (Diovan) on long-term
mortality and morbidity in heart failure patients.
The following are preliminary, unpublished data
presented at a recent American Heart Association
meeting.

Methods. This double-blind, randomized, con-
trolled trial evaluated 5,010 patients age 18 or
older with NYHA class II-IV heart failure and
ejection fraction of 40% or less. Patients received
“background” therapy throughout the duration of
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the study: ACE inhibitors (n = 4,614), diuretics 
(n = 4,300), digoxin (n = 3,374), and beta-blockers
(n = 1,784). Patients were assigned randomly to
valsartan 40 mg bid titrated to 160 mg bid or
placebo. The primary endpoints were all-cause
mortality and combined all-cause mortality and
morbidity.

Results. The study was discontinued when a
total of 906 deaths were reported in both placebo
and valsartan groups. No difference in all-cause
mortality between valsartan and placebo (19.7%
on valsartan vs. 19.4% on placebo; P = 0.8) was
noted. Hospitalization admission for heart failure
was reduced significantly in the valsartan group
(13.9%) vs. placebo (18.5%). Risk reduction was
27.5% (P < 0.001). Valsartan significantly reduced
combined mortality and morbidity by 13.3%
(28.8% on valsartan vs. 32.1% on placebo; P =
0.009). This risk reduction was mostly con-
tributed by the risk reduction in the hospitaliza-
tion incidence.

Subgroup analysis indicated: 
1) the benefits of valsartan on combined mor-

tality and morbidity were prominent in patients
receiving one or no neurohormonal inhibitor (i.e.,
a beta-blocker or an ACE inhibitor); 

2) significant improvements in signs and
symptoms of heart failure, NYHA heart class, and
quality of life as measured by the Minnesota
Living with Heart Failure Scale and ejection frac-
tion; however, 

3) a subgroup of patients who were taking an
ACE inhibitor, beta-blocker, and valsartan
together showed an unfavorable trend on the
endpoints.

Conclusions
Until more definitive evidence supporting the

use of ARBs as first-line therapy in CHF is avail-
able, these agents may be considered in patients
intolerant to ACE inhibitor therapy because of:

• severe cough;
• persistent heart failure symptoms; or
• persistent hypertension despite maximal

ACE inhibitor doses.
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Review of linezolid (Zyvox)
The first oxazolidinone-class antimicrobial

Introduction
Linezolid (Zyvox, Pharmacia), the first of 

the oxazolidinone-class antimicrobials, has
recently been approved by the Food and Drug
Administration (FDA). The oxazolidinones, first
described in 1987, possess a unique mechanism
of action that accounts for utility of linezolid in
multi-drug-resistant gram-positive infections.
These agents produce disruption of protein syn-
thesis of gram-positive organisms by binding 
to the 50S ribosomal subunit to inhibit formation
of the 70S bacterial initiation complex, thus 
preventing bacterial growth and replication.
Additionally, linezolid, as a representative of the
oxazolidinones, generates only low levels of
spontaneous resistance mutations with serial pas-
sage of plated staphylococci and enterococci.

Linezolid is indicated for vancomycin-
resistant Enterococcus faecium infections, nosoco-
mial pneumonia caused by Staphylococcus aureus
(methicillin-sensitive or methicillin-resistant
strains), or Streptococcus pneumoniae (penicillin-
sensitive strains only). Linezolid also is indi-
cated for complicated skin/skin structure
infections caused by S. aureus (both methicillin-
sensitive and methicillin-resistant), Streptococcus
pyogenes, or Steptococcus agalactiae, as well as for
uncomplicated skin/skin structure infections
caused by S. aureus (methicillin-sensitive strains
only) or S. pyogenes. Additionally, linezolid is
indicated for community-acquired pneumonia
caused by S. pneumoniae (penicillin-susceptible
strains only), including cases with concurrent
bacteremia or S. aureus (methicillin-susceptible
strains only).

In general, the spectrum of activity of line-
zolid includes most clinically relevant aerobic
gram-positive bacteria and extends to some
anaerobes and atypicals. With few exceptions,
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linezolid has minimal activity against gram-
negative aerobes.

Efficacy
FDA approval of linezolid was supported by

evaluations involving more than 4,000 patients.
However, the majority of data is available only in
abstract form or in case series or case reports.
Results from several randomized trials are avail-
able in summary in the product monograph. 
One study described in the monograph (n = 145)
indicated cure rates of 67% and 52% with high-
dose (600 mg twice daily) and low-dose (200 mg
twice daily) linezolid, respectively, for the treat-
ment of VRE. The product monograph also pro-
vides results of treatment with linezolid 600 mg
twice daily compared to vancomycin for the
treatment of nosocomial pneumonia; microbio-
logic cure rates were comparable for the two
drugs (n = 396).2

Safety
Adverse events reported in the product

monograph include diarrhea (4.3%), nausea
(3.4%), headache (2.2%), taste disturbances
(1.2%), vaginal moniliasis (1.2%), and abnormal
liver function tests (1.1%). These data represent
treatment experience with 2,046 patients.
However, in one large compassionate-use trial
involving 500 patients, the rate of adverse
events was 36.3%, with drug discontinuation in
11.4%. The events were classified as “serious” in
5.6%. Among the serious events, thrombocy-
topenia was the most common, occurring in
1.6% of cases, followed by a reduction in
hemoglobin/hematocrit (1.4%).

Drug interactions
Linezolid is metabolized primarily by oxida-

tion of the morpholine ring. It is not detectably
metabolized by the cytochrome P450. It is not an
inducer or inhibitor of the clinically significant
cytochrome P450 isoenzymes.

Linezolid exhibits nonselective, weak,
reversible monoamine oxidase (MAO) inhibitory
potential; the product monograph notes potential
interactions with adrenergic or serotonergic
agents.

Dosing and administration
Linezolid is available as a tablet, oral suspen-

sion, and intravenous injection formulation.
Recommended dosing is 600 mg, either IV or
orally, every 12 hours for all indications except

uncomplicated skin and skin-structure infections,
for which the dose is 400 mg (orally only) every
12 hours. No dose adjustment is needed when
switching from IV to oral dosing. The recom-
mended treatment duration is 10-28 days,
depending on indication. No dosage adjustments
are needed for mild-to-moderate hepatic insuffi-
ciency or renal insufficiency. ■

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

• Capecitabine (Xeloda) by Roche. The FDA
has granted approval of capecitabine, the first
oral chemotherapy for the treatment of metastatic 
colorectal cancer. The recommended dose of
XELODA is 1250 mg/m2 administered orally
twice daily (morning and evening; equivalent to
2500 mg/m2 total daily dose) for two weeks fol-
lowed by a one-week rest period given as three-
week cycles. 

• Hepatitis A inactivated and Hepatitis B
(recombinant) vaccine (Twinrix) by
GlaxoSmithKline. The FDA has granted approval
for the vaccine for the prevention of infectious
liver disease, hepatitis A, and hepatitis B in
adults.

• Carbamezepine (Tegretol) drug products by
Novartis Pharmaceuticals Corp. The FDA has
granted approval of carbamezepine as an anti-
convulsant drug. Tegretol is available in chew-
able tablets of 100 mg, tablets of 200 mg, and
suspension of 100 mg/5 mL. Tegretol-XR is avail-
able in 100 mg, 200 mg, and 400 mg extended-
release tablets. Tegretol-XR tablets must be
swallowed whole and never crushed or chewed. 

• Imatinib mesylate (Gleevec) by Novartis
Pharmaceuticals Corp. The FDA has granted
approval of Imatinib mesylate for the treatment
of chronic myeloid leukemia (CML) in blast 
crisis, accelerated phase, or chronic phase after
failure of interferon-alpha therapy. The recom-
mended dosage of Gleevec is 400 mg/day admin-
istered orally for patients in chronic phase CML
and 600 mg/day for patients in accelerated phase
or blast crisis. 
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• Zidovudine (Retrovir) capsules, syrup, and
tablets by GlaxoSmithKline. The FDA has granted
approval of zidovudine in combination with
other antiretroviral drugs for treatment of HIV
infection. The recommended oral dose of
Retrovir is 600 mg/day in divided doses in com-
bination with other antiretroviral agents.  ■

• Myriad Genetics reports that it has begun
preclinical testing of its anti-thrombin III drug
(MPC-1203). The drug is used for the treatment of
acute thrombotic events such as those due to
inflammation following major trauma, orthopedic
or open-heart surgery, as well as for the preven-
tion of blood clotting due to sepsis and cancer. 

• SciClone Pharmaceuticals announces it has
initiated a Phase II trial combining the company’s
immune system enhancer (Zadaxin) with transar-
terial chemoembolization in patients with hepa-
tocellular carcinoma. A Phase II trial also was

initiated in January that combined the drug with
radio frequency ablation. 

• Scios announces that that the Cardiovascular
and Renal Drugs Advisory Committee to the
FDA has unanimously recommended approval
of nesiritide (Natrecor) for the treatment of acute
congestive heart failure by a vote of 10-0. If
approved by the FDA, Natrecor would be the
first new treatment for acute CHF in more than a
decade.  ■

Pharmacia initiates U.S.
recall of Deltasone tablets

In cooperation with the Food and Drug
Administration, Pharmacia Corp. is conducting

a recall in the United States of its 500-count bot-
tles of Deltasone tablets (prednisone tablets,
USP), 10 mg, lot no. 29DRB. No other lots or
countries are affected by this recall. 

The recall is based on one report from a phar-
macist that a bottle labeled as Deltasone tablets,
10 mg, actually contained Deltasone tablets, 5
mg. Although this may have been the only misla-
beled bottle, other mislabeled bottles may have
been distributed. To date, the company has
received no reports of patients actually receiving
an incorrect dose of Deltasone as a result of this
situation. 

The effect on patients receiving half the pre-
scribed dose of Deltasone tablets depends on the
condition being treated. The effect could be life-
threatening and could result in hospitalization or
death. Patients who have taken or suspect they
may have taken an incorrect dose of Deltasone
are advised to contact their health care provider
immediately. 

Pharmacia is notifying pharmacies nationwide
of this recall. Pharmacists are being asked to con-
tact any patients who have received a prescrip-
tion for Deltasone tablets, 10 mg since Dec. 12,
2000, and to instruct them to return any remain-
ing tablets to the pharmacy for examination.
Patients who may have received their prescrip-
tion by mail order should call their mail order
provider, visit their physician or local pharmacy,
or call the Pharmacia Patient Information Hotline
at (888) 691-6813 for assistance.  ■
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