
For some pharmacy groups, a sigh of
relief at prescription drug bill’s fate
Seniors would not have benefited enough, they say

Any hopes that Congress would pass a prescription-drug discount
bill this summer were dashed when the Senate defeated four
proposals in eight days. For some, this was a disappointment —

but not for pharmacy groups.
The last proposal, sponsored by Sens. Bob Graham (D-FL) and

Gordon Smith (R-OR), would have covered Medicare seniors with 
the lowest income and those with the highest drug expenses. The bill,
which carried a $390 billion price tag, was considered to be the Senate’s
best chance at passing Medicare prescription-drug relief this year. The
50-49 defeat (60 votes were needed to pass) in July reflected the deep
divisions between many Senate Democrats and Republicans on the
issue. 

Hopes that the Senate would pass such legislation had been high,
especially since the House passed a Medicare prescription drug package
in June. Instead, some seniors vowed to show their disappointment in
their senators in the next election. 

Some pharmacy groups, however, breathed a sigh of relief. The four
proposals considered failed to meet seniors’ needs, says Mark Griffin,
chairman of the Board of the National Association of Chain Drug Stores
and president and CEO of Lewis Drug, in Sioux Falls, SD.

The American Pharmaceutical Association (APhA) in Washington,
DC, had opposed the Graham-Smith amendment because it did not
meet all of the key criteria necessary for APhA support of Medicare
pharmacy benefit legislation, including: 

• coverage of prescription drug costs, not just discounts; 
• coverage of pharmacist-provided medication therapy management

services; 
• patient choice of pharmacy provider; 
• administrative efficiencies such as a standard benefit card.
Although the prescription-drug bills are dead, the Senate did vote 78-

21 to close loopholes in existing drug patent law. The Senate bill (S. 812)
would limit drug companies to only one 30-month extension of their
patents, which should help bring generic drugs onto the market sooner.
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The bill would also permit re-importation of
drugs back from Canada. (For a detailed discus-
sion of S. 812, see story, below.)

Pharmaceutical groups reacted strongly
against S. 812.

“The Senate’s vote in favor of tinkering with
the patent law is an example of election-year poli-
tics trouncing good public policy,” says Alan F.
Holmer, president of the Pharmaceutical Research
and Manufacturers of America in Washington,
DC. “Seniors and the disabled ultimately are the
losers because they’re not getting what they truly
need — prescription drug insurance coverage in
Medicare.”

It’s difficult to understand why the Senate sees
an attack on American patents as an appropriate
alternative to passage of a Medicare prescription
drug coverage plan, says Carl B. Feldbaum, pres-
ident of the Biotechnology Industry Organization
in Washington, DC. “Senate posturing [that day],
were it ever to be enacted, would only hurt the
patients it claims to assist. The sad fact is that
American seniors are left once again with no
Medicare prescription drug coverage while the
linchpin of American research and development,
the patent system, is put under attack.”  n

Here’s a detailed look 
at the fine print of S. 812
The bill aims to get generics to market sooner

On July 31, the Senate passed a bill that would
change patent laws to make it more difficult

for brand-name drug manufacturers to block
generics from the market. (The House has yet to
pass such a bill.) This month, Drug Utilization
Review asks Timothy M. Murphy, Esq., a regis-
tered patent attorney and partner at Bromberg 
& Sunstein LLP in Boston, to explain the bill and
how it would affect the drug patent process.

Murphy has an extensive background in patent
prosecution matters, intellectual property litiga-
tion, and licensing.

Q: How is the patent process different for
pharmaceutical companies?

A: For the most part, the patent process is the
same for pharmaceutical patents as it is for any
other type of patent. The primary differences are: 

• A pharmaceutical patent owner can apply for
an extension of the term of the patent in situa-
tions where an owner of a different type of patent
would not be able to. 

• A generic drug company’s acts of making
and using a patented product or process are not
considered patent infringement if they are per-
formed to obtain FDA approval of the generic
drug. This exception allows the generic drug
company a head start in performing the testing
necessary to obtain FDA approval. 

• The act of filing in the FDA an application 
for a generic drug is considered an act of infringe-
ment. This exception allows the pioneer drug
company to bring an infringement action at the
time the generic drug manufacturer files its
Abbreviated New Drug Application (ANDA),
instead of waiting until the generic drug manufac-
turer starts marketing. Such an infringement
action must be based on one or more patents
listed by the pioneer drug company in the FDA’s
Orange Book (the FDA’s official listing of patents).
When such an infringement action is brought, 
an automatic 30-month stay takes effect on the
generic drug company’s ANDA. 

The Hatch-Waxman Act of 1984 created these
differences. The Hatch-Waxman Act also permit-
ted generic drug manufacturers to rely on the
clinical studies done by the pioneer drug com-
pany and instead submit only evidence that the
generic drug is bioequivalent to the branded
drug. Previously, generic drug companies had to
perform their own expensive clinical studies in
order to obtain approval for their products.

Q: How have pharmaceutical companies tried
to extend their patents? 
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A: In addition to the extensions discussed
above, pioneer drug companies can effectively
extend their monopoly by obtaining secondary
patents that cover different aspects of the drug or
different methods of using the drug and then list-
ing these secondary patents in the Orange Book.
Then, when a generic drug company files an
ANDA, the pioneer drug company brings suit
based on one or more patents listed in the Orange
Book. As a result of the automatic 30-month stay
provision provided for by the Hatch-Waxman
Act, the pioneer drug company obtains an addi-
tional 30 months of exclusivity.

Some pioneer drug companies have gone to
great lengths to obtain as many secondary patents
related to a drug as they can. After obtaining the
original patent for the chemical composition of
the active ingredient, patents are often pursued
for: (a) different indications, (b) different meth-
ods of administering the drug, (c) different ways
the drug may be co-administered with other
drugs, (d) the biological mechanism activated by
the drug, (e) metabolites of the drug, (f) crys-
talline or amorphous forms of the drug, (g) dif-
ferent formulations for the drug, and (h) to
define the product in terms of the process used
to manufacture it.

Q: How does this bill close the law’s loop-
holes? 

A: S. 812 limits somewhat the availability of the
automatic 30-month stay. Under this bill, a pioneer
drug company would be entitled to such a stay
only for patents listed in the Orange Book within
30 days of the brand-name drug’s approval. Thus,
for instance, a 30-month stay would not be auto-
matically granted for a patent based on an applica-
tion that was not even filed until years after the
pioneer drug company had received approval
from the FDA to market the drug (as had hap-
pened in some of the lawsuits brought by pioneer
drug companies).

This provision has the additional effect of lim-
iting the ability of the pioneer drug company to
obtain two or more consecutive 30-month stays
for the same drug. 

This bill also provides a way for generic drug
manufacturers to challenge the listing of patents
in the Orange Book. Before this provision, there
had been no effective way to challenge the listing
of inappropriate patents in the Orange Book.
Thus, there had been no effective way of stop-
ping an aggressive pioneer drug manufacturer
from automatically obtaining a 30-month stay

based on a patent that should not have been
listed in the first place.

Q: Why do you think this bill was successful
in the Senate? Did it pass mainly because of the
deadlock on the prescription drug plans? 

A: In my view, the various investigations by
the FTC (Federal Trade Commission) and state
attorneys general — as well as the combined lob-
bying efforts by insurance companies, employers,
and unions, all of whom have to foot the bills for
expensive prescription drugs — have highlighted
the “loopholes” in the Hatch-Waxman Act. These
loopholes have created undue incentives for pio-
neer drug companies to list patents in the Orange
Book that are, in some cases, only marginally rel-
evant or even irrelevant to the drug in question,
and then to bring weak lawsuits on such patents.

There is a legitimate public policy issue as to
how long the effective term of a patent should be
to provide optimum balance between providing
incentive to the pioneer drug manufacturers to
continue developing new drugs, on the one hand,
and allowing generic drug manufacturers into
the market to keep the price of drugs low, on the
other. However, permitting pioneer drug compa-
nies to take advantage of the “loopholes” of the
Hatch-Waxman Act to obtain automatic 30-month
stays seemed too much of an inefficient and ad
hoc means of providing incentives to develop
new drugs to warrant leaving the loopholes open.

Thus, in my view it would have passed regard-
less of what happened to the prescription drug
plans.

Q: What do you expect to happen with this
type of legislation in the House? 

A: I expect it will pass, perhaps with some mod-
ifications, which would then have to be ironed out.

Q: Do you think this bill would actually
accomplish what it aims to do? 

A: By limiting the availability of the automatic
30-month stay to only those patents the pioneer
drug manufacturer had listed at the time the
brand-name drug was originally approved, much
of the incentive to bring weak patent infringe-
ment suits based on later-filed secondary patents
will be eliminated in many cases. This limitation
on automatic 30-month stays may cut down on
some of the worst abuses of the Hatch-Waxman
Act.

Nevertheless, given the large amounts of
potential profit involved, we should expect that
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both pioneer drug companies and generic drug
companies would aggressively litigate to ascer-
tain the limits of their respective rights.

Even if the amount of litigation is not signifi-
cantly reduced, the lack of an automatic 30-
month stay in certain cases will permit the
generic drug manufacturer to come onto the
market even though litigation is pending. This
should reduce the cost of the drugs. It should 
be noted that the generic drug manufacturer
assumes a potentially significant risk: If the
generic drug manufacturer loses the patent
infringement suit after having sold its product,
that manufacturer could be forced to pay a huge
amount in damages.

The provision for permitting re-importation of
drugs from Canada into the United States might
— at least in the short run — put downward pres-
sure on some drug prices. However, if it is success-
ful in this, it may then also have the unintended
consequence of making the drugs more expensive
and/or less available in Canada.  n

Bar code meeting takes
‘step in the right direction’
Abbott promises bar codes on injectables, IV drugs

Human drug and biologic products need to be
bar-coded — quickly, health care groups told

the Food and Drug Administration (FDA) in a
July 26 public meeting. 

“This is a high-urgency public health and safety
issue. The time for action is now,” testified Kasey
K. Thompson, PharmD, director of the Center on
Patient Safety of the American Society of Health-
System Pharmacists (ASHP) in Bethesda, MD. He
told the FDA, which has been considering this
action for years, that there is a great need for this
long-overdue step.

“The American public expects and deserves
safeguards such as bar code medication verifica-
tion at the bedside,” Thompson tells Drug
Utilization Review. “It is very important for the
FDA to stay focused on publishing a proposed
rule by November 2002. Further delays are
unacceptable.”

The FDA is considering mandating standard-
ized bar-coding of drug products as a means of

reducing medication errors. “Research cited by the
Institute of Medicine three years ago estimated
that up to 100,000 patients die in the United States
every year from preventable medical errors in hos-
pitals alone,” said Lester M. Crawford, Jr., DVM,
PhD, deputy commissioner of the FDA, in an
opening statement.

Bar-coding of drug products has proved to be
successful in several cases, he said. For example,
the Veterans Administration hospital in Chicago
estimates that its bar-coding system has pre-
vented almost 380,000 medication errors in a
five-year period. A hospital in New Hampshire
also registered an 80% reduction in medication
errors, and a medical center in Colorado reduced
its medication error rate by more than 70%, both
as a result of their use of bar-coding.

Say yes to bar-coding

ASHP was just one of several health care
groups that supported the use of standardized
bar-coding on drug products. Improved patient
care and safety, as well as increased work force
productivity and satisfaction, are some of the
potential benefits of bar-coding pharmaceuticals,
testified John Combes, MD, senior medical advi-
sor for the American Hospital Association (AHA)
and The Hospital and Healthsystem Association
of Pennsylvania. The lack of standards and uni-
formity in bar-coding technology has slowed its
use in hospitals, he explained.

The AHA supports the FDA’s effort to require
a bar code on drug products down to the unit-of-
use packaging, he said, but stakeholders need to
identify what products should be labeled and
what data should be included. Bar-coding tech-
nology can enhance patient safety by ensuring
there is real-time verification of the correct
patient, medication and dose, he added.

Drug manufacturers, however, said adding
bar codes to drug products is not an easy task.
According to press reports, the Pharmaceutical
Research and Manufacturers of America industry
group testified that drug makers support bar
codes, but it would take two to three years to
add even simple bar codes to existing labels.

Pharmacist concerns continue

Thompson says he thinks the meeting was “a
positive step in the right direction,” but he says
some issues still need to be worked out prior to a
proposed rule being published, such as whether
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the pharmaceutical industry will support the
inclusion of NDC (National Drug Code), lot num-
ber, and expiration date, or just the NDC. “ASHP
supports the inclusion of all three elements
[NDC, lot, and expiration date],” he says.

Another issue is the trend of fewer medications
being made available by pharmaceutical manu-
facturers in unit-dose packages. 

“The disturbing decrease in the availability of
products in unit-dose packages has a negative
effect on patient safety and threatens the effec-
tiveness of bar code verification systems at the
bedside,” Thompson says. “New opportunities
for errors to occur are introduced when hospital
pharmacy departments have to repackage into
unit-dose from bulk.” For example, repackaging
bottles of 1,000 tablets into 1,000 single-unit pack-
ages with bar codes inserted by the hospital phar-
macy results in “1,000 new opportunities for a
mistake to be made.

“This takes pharmacists away from direct
patient care responsibilities,” he says.

Repackaging and bar-coding at the hospital
level is cost-prohibitive for many small to mid-
size hospitals, he adds. “The bottom line: A pre-
requisite to bar-coding is a complete and effective
unit-dose drug distribution system,” Thompson
says.

It’s still unknown whether the FDA will recom-
mend a standard symbol such as Reduced Space
Symbology (RSS) or just specify elements that
need to be included in the bar code. 

“Whichever standard gets adopted, it must
work with commercially available scanners
used by hospitals and health systems and must
support the seamless connectivity and integra-
tion of current computer systems with the bar-
coding system in hospitals and health systems,”
Thompson says.

Abbott commits to bar-coding 

Abbott Laboratories in Abbott Park, IL, isn’t
waiting for the word from the FDA on bar-cod-
ing. The company pledged in July to affix unit-
of-use bar codes to all of its hospital injectable
pharmaceuticals and IV solutions product lines
by early 2003, as part of what it calls a “compre-
hensive, industry-leading initiative to help
reduce medication errors and enhance patient
safety in hospitals.” Abbott says it already has
bar-coded about 45% of its more than 1,000
injectable pharmaceuticals and IV solutions
products and projects it will have 70% of these

products bar-coded by the end of the year.
Approximately one-quarter of Abbott’s

injectables and IV solutions will use RSS technol-
ogy, which allows for a miniaturized bar code to
be applied to single-unit containers as small as a
pen cap. 

Pharmacists may be encouraged by this kind 
of action, but Thompson says he doesn’t think the
struggle is over yet. “We should reserve the cele-
bration until we see a workable regulation from
the FDA requiring pharmaceutical manufacturers
to place bar codes on all pharmaceutical product
packages, down to the unit-dose level, that con-
tain NDC, lot number, and expiration date,” he
says. “Once we get that, we will have good rea-
son to celebrate an important new safeguard to
help protect patients from harm resulting from
preventable medication errors.”  n

HHS releases final 
privacy standards

On Aug. 9, the Department of Health and
Human Services (HHS) released the final

medical privacy rule under the Health Insurance
Portability and Accountability Act of 1996. The
final rule excludes a mandatory patient written
consent requirement. Instead, patients will gen-
erally be asked to sign or otherwise acknowl-
edge receipt of a privacy notice from providers,
according to a preliminary assessment of the
rule by the American Hospital Association in
Chicago. In addition, HHS dropped the “mini-
mum necessary” provision, which would have
prevented doctors and other providers from
communicating freely about patient treatment
for fear of violating the rule. However, providers
must obtain written consent before sending any
marketing materials to patients.

The final regulation takes effect April 14, 2003.
Look for a detailed examination of the regulation
in the October issue of Drug Utilization Review.  t
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Warning added to 
zonisamide (Zonegran)

The Food and Drug Administration and Elan
Pharmaceuticals have added a bolded warn-

ing to zonisamide (Zonegran) to inform health
care professionals that pediatric patients appear to
be at an increased risk for zonisamide-associated
oligohidrosis and hyperthermia. Patients, espe-
cially pediatric patients, treated with Zonegran
should be monitored closely for evidence of
decreased sweating and increased body tempera-
ture, especially in warm or hot weather. 

The safety and effectiveness of zonisamide in
pediatric patients have not been established.
Zonisamide is not approved for use in pediatric
patients. For more information, see www.fda.
gov/medwatch/SAFETY/2002/safety02.htm#
zonegr.  t

Patients concerned about
medication-related issues

Avast majority of Americans are concerned
about medication-related issues, such as

drug interactions and medication errors, when
they enter a hospital or health system, according
to a survey conducted by the American Society
of Health-System Pharmacists (ASHP) in
Bethesda, MD. The national survey found that
85% of Americans are concerned about at least
one medication-related issue. 

The top concerns cited by respondents included:
• being given two or more medicines that

interact in a negative way (70%); 
• being given the wrong medicine (69%); 
• cost of treatment (69%); 
• complications from the medical procedure,

such as an infection (69%);
• potential harmful side effects from taking a

medication (67%);
• cost of prescription medicine (67%). 
Survey respondents were asked to indicate

their level of concern for 10 health issues related
to their care in a hospital or health system. Three-
fourths of respondents said speaking to a phar-
macist would help address some of the 10 health

concerns mentioned. The vast majority of respon-
dents (90%) said they would talk to the pharma-
cist about their medication if the opportunity
were made available within their health system.
About a quarter (23%) of the respondents sur-
veyed recalled speaking with a pharmacist while
in a hospital, clinic, or nursing home.

ASHP commissioned the poll of 1,004 adults
nationwide between May 1 and 5, 2002. The data
were weighted to reflect the demographic make-up
of the adult U.S. population. The poll has a margin
of error of plus or minus three percentage points.
For more about the survey, see www.ashp.org.  t

Drug formularies can
increase health risks 

Drug switching due to drug plan formulary
restrictions can have a negative impact on

the health of many older Americans, according 
to a survey released by Project Patient Care in
Stratford, CT. 

The survey found that 12% of all U.S. adults
age 50 and older (translating to nearly 9 million
people) last year were prescribed or switched to a
less expensive drug due to formulary restrictions.
Of those who were given a drug formulary sub-
stitution in the past year, 13% (an estimated 1.1
million people) report that the new drug was
ineffective in treating their condition, and 22% of
patients (an estimated 1.9 million people) say
they experienced side effects from the new medi-
cation. Over half of the patients who took a sub-
stitute drug due to drug formulary substitutions
(translating to approximately 4.6 million people)
made extra phone calls or visits to their health
care provider or made extra phone calls or trips
to the pharmacy.

Survey findings suggest that greater attention
should be given to the problems that can occur
when drugs are substituted. Among the key
findings:

• Twenty-three percent of health care provi-
ders agree that “drug formularies threaten the
health of older Americans.” Furthermore, 78% of
health care providers feel that they should be the
ones to decide which medications to prescribe to
their patients.

• For patients who have had a drug formulary
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substitution in the past year, it cost an average 
of $58.50 per person in additional out-of-pocket
spending. This could translate to a cost of over
$500 million to older Americans per year.

The survey, conducted via telephone in April
2002 by Harris Interactive, included 1,001 adults
age 50 and older who reported that they take pre-
scription medication for at least one chronic condi-
tion and have health insurance. Harris Interactive
also conducted a separate survey of primary
health care providers and specialists who treat
older adults.  t

Many Americans unaware
of pharmacist shortage

Despite widespread media coverage, 64% of
respondents to a national survey said they

were unaware of the nationwide pharmacist
shortage. 

These findings were revealed in the latest
AmerisourceBergen Index, which surveyed 1,044
people nationwide on a range of topics, including
the reasons for selecting a hospital and pharmacy,
ways to increase customer comfort, and options for
the pharmacy of the future. The quarterly survey
was conducted by Opinion Research Corporation
on behalf of AmerisourceBergen, based in Valley
Forge, PA.

Only 19% of respondents said the pharmacist
shortage concerned them. When asked whether
the pharmacist shortage has had an impact on
certain aspects of a pharmacist’s job, 48% said it
could affect the time it takes to fill a prescription.
Forty-six percent said it could increase medica-
tion errors, while 44% cited its effect on the hours
a pharmacist has to work. 

As for filling the ranks of pharmacists from the
general population, the survey results were less
than encouraging. Eighty-two percent of respon-
dents said they had not considered a career as a
pharmacist, nor had they recommended it to
someone they knew. Twenty-nine percent of
respondents suggested that “better compensation”
might encourage more people to enter the field,
over other options such as simplified insurance
procedures, reduced paperwork, and improved
working conditions. For more information about
the survey, see www.amerisourcebergen.net.  n

• Protein Design Labs has initiated a Phase I
clinical trial to evaluate the safety and tolerability
of its humanized antibody visilizumab (Nuvion)
in patients with ulcerative colitis.

• Baxter Healthcare Corp. has begun Phase III
clinical trials in the United States and Europe for
a new liquid immune globulin therapy, Immune
Globulin Intravenous (Human), 10% Solution
(IGIV 10%). The U.S. multi-center randomized
trial evaluates safety and efficacy in patients with
primary immunodeficiency. 

• Exhale Therapeutics has received notice that
ETX-100, its lead compound, has been granted
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designation as an orphan drug, for the treatment
of patients with alpha-1 antitrypsin (AAT) defi-
ciency, from the Food and Drug Administration
(FDA).

• GenVec has begun a randomized, controlled
Phase IIb clinical trial for its lead cancer drug,
TNFerade, in patients with locally advanced
pancreatic cancer.

• EntreMed has begun a Phase II clinical trial
with its Angiostatin protein used in combination
with paclitaxel and carboplatin for the treatment
of patients with advanced non-small cell lung
cancer.

• BioStratum announced that the FDA has
granted fast track status to its lead drug candi-
date, Pyridorin (a molecule inhibitor), for dia-
betic kidney disease. 

• Essential Therapeutics has announced that
its partner, Johnson & Johnson Pharmaceutical
Research & Development, LLC, has initiated
Phase I clinical trials with a prodrug version of
its lead cephalosporin candidate. This prodrug
is converted metabolically into a cephalosporin
that has broad-spectrum activity against antibi-
otic-resistant gram-positive bacteria such as
methicillin-resistant staphylococcus, penicillin-
resistant streptococcus, and vancomycin-resis-
tant Enterococcus faecalis, as shown in in vitro
testing.

• SuperGen has announced that its oral anti-
cancer compound 9NC (Orathecin) has received
orphan-drug designation from the FDA for the
treatment of pediatric patients infected with
human immunodeficiency virus and acquired
immunodeficiency syndrome.

• CV Therapeutics has announced completion
of patient enrollment in a Phase III trial of teca-
denoson, or CVT-510, in patients with paroxys-
mal supraventricular tachycardia.

• Ilex Oncology has initiated a Phase I clinical
trial to evaluate the investigational anticancer
agent clofarabine (Clofarex) in adults with
advanced solid tumors.

• Cell Therapeutics has started its first Phase II
study with polyglutamate paclitaxel (Xyotax) for
the treatment of breast cancer.

• Entropin has completed patient enrollment
in its Phase II/III clinical study of its topical solu-
tion Esterom on patients who have been treated
for soft-tissue afflictions resulting in impaired
function of the shoulder.

• Avanir Pharmaceuticals has initiated a Phase
II clinical trial of Neurodex, an orally adminis-
tered combination of dextromethorphan and an

enzyme inhibitor, for the treatment of pain in
patients with diabetic neuropathy. 

• Allos Therapeutics has completed patient
enrollment in the Phase III clinical trial of efaprox-
iral (RSR13) in patients receiving whole-brain
radiation therapy who have brain metastases.

• BioMedicines has completed enrollment in a
Phase 1b clinical trial of its drug Biomed 101 in
patients also receiving therapy with interleukin-2
for treatment of metastatic renal cell cancer.

• Stressgen Biotechnologies Corp. has com-
pleted enrollment for its Phase II clinical trial of
HspE7 for pediatric patients suffering from a
human papillomavirus (HPV)-related disease
called recurrent respiratory papillomatosis,
essentially warts of the upper airways.

• Vion Pharmaceuticals PHARMA has initi-
ated a Phase I trial of VNP40101M, its initial
drug candidate from the Sulfonyl Hydrazine
Prodrug family of anticancer agents, for treat-
ment of leukemia.  n
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Drugs
• Ertapenem (Invanz)
• Ampicillin/sulbactam (Unasyn)
• Piperacillin/tazobactam (Zosyn)
• Ticarcillin/clavulanate (Timentin)
• Imipenem/cilastatin (Primaxin)
• Cefotaxime (Claforan) + metronidazole

(Flagyl)

Background
The broad-spectrum agents evaluated in this

study, with the exception of metronidazole,

belong to the general class of beta-lactams. By
inhibiting the penicillin-binding proteins, these
antibiotics interfere with cell wall synthesis,
resulting in cell death. Ertapenem belongs to a
subcategory of beta-lactams called the carbapen-
ems. Imipenem also belongs to the carbapenems
and is combined with cilastatin, which prevents
renal metabolism of imipenem. In addition, the
three penicillins in this evaluation are combined
with additional agents called beta-lactamase
inhibitors, which help further extend their spec-
trum of activity. 

The third-generation cephalosporin in this
review, cefotaxime, is combined with metronida-
zole, a nitroimidazole, which exerts its effect by
interfering with the DNA of anaerobic pathogens. 

Formulary evaluation of ertapenem 
among selected broad-spectrum antibiotics

Table 1. Pharmacokinetics  
  Ertapenem Ampicillin/ 

sulbactam 
Piperacillin/ 
tazobactam 

Ticarcillin/ 
clavulanate 

Imipenem/ 
cilastatin 

Cefotaxime Metronidazole 

Protein 
binding 

85%-95% 28%-38% 30% 45%-65% 20%-40% 27%-38% <20% 

Half-life 4 hours 1.5 hours 0.7-1.2 hours 2-2.7 hours 1 hour 1-1.5 hours 8 hours 
Usual dosing 
schedule 

QD QID QID QID QID TID-QID TID 

Pregnancy 
category  

B B B B C B B if not 1st 
trimester 

Distribution 
into breast 
milk 

Yes, but 
significance 

unknown 

Yes, low 
concentration; 

use caution 

Yes, low 
concentration; 

use caution 

Unknown; use 
caution 

Unknown; use 
caution 

Yes, low 
concentration 

Yes 

Significant 
distribution 
into CSF* 

No Possibly in the 
presence of 

inflamed 
meninges 

Possibly in the 
presence of 

inflamed 
meninges 

No Yes:  
0.5 – 11 
mcg/mL 

Yes: 
1 - 15 mcg/ml 

No 

Vd 8.2 L 0.360 L/kg 10-16 L 20.3 L 0.41 L/kg 32-37 L 0.25 0-0.85 
L/kg 

Metabolism Negligible  Negligible 
(10%) 

Liver: partially; 
one inactive 
metabolite 

Liver: 
extensive; 

two inactive 
metabolites 

Kidney: 
extensive; 

one inactive 
metabolite 

Liver: 
two inactive 
metabolites 

Liver: 
extensive; 
one active, 

one inactive 
Excretion Renal: 80% 

Feces: 10% 
Renal:  

75%-85% 
Bile: 2.8%  

Renal:  
50%-60% 
Bile: <5% 

Renal:  
60%-77%  

Renal: 
50%-70% 
Bile: <1%  

Renal: 
50%-85% 

Renal:  
60%-80%  

Feces: 6%-15% 
* Cerebrospinal fluid 
 



Pharmacokinetics
Ertapenem has a long half-life and is the only

antibiotic in this evaluation that is dosed once
daily. Ertapenem is also the only antibiotic in this
evaluation that is highly bound to human plasma
proteins (85% to 95%). This could become an
issue in conjunction with certain medications that
are highly protein-bound or certain disease states
that result in decreased plasma proteins (dehy-
dration, burns, etc.). A higher-than-expected con-
centration of ertapenem could be observed in
these situations. 

Ertapenem is safe to use in pregnancy (see
Table 1, p. 1), and the significance of its distribu-
tion into breast milk is unknown. The majority of
ertapenem is renally excreted, and dose adjust-
ments are necessary for patients who have renal
impairment. 

Indications and antibacterial activity
Table 2, below, gives a summary of the in vitro

activity of the selected antibiotics in this evalua-
tion. Two notable differences between the antibi-
otics are Pseudomonas coverage and Enterococcus
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Table 2. In vitro activity 
Organism Ertapenem Ampicillin/ 

sulbactam 
Piperacillin/ 
tazobactam 

Ticarcillin/ 
clavulanate 

Imipenem/ 
cilastatin 

Cefotaxime + 
metronidazole 

Enterococcus  
faecalis 0 + + +/- + 0 
Entercoccus 
faecium 0 + +/- +/- +/- 0 

S. pyogenes + + + + + + 
S. agalactiae + + + +  + 
Streptococcus 
pneumoniae + + + + + + 

S. aureus (MSSA) + + + + + + 
S. aureus (MRSA) 0 0 0 0 0 0 
Staphylococcus 
epidermidis +/- + + +/- + +/- 

E. coli + + + + + + 
Citrobacter 
freundii + 0 + + + 0 

Citrobacter koseri + 0 + + + + 
Klebsiella 
pneumoniae + + + + + + 

Klebsiella oxytoca + + + + + + 
Enterobacter 
aerogenes + 0 + + + + 
Enterobacter 
cloacae + 0 + + + + 

M. cattarhalis + + + + + + 
Serratia 
marcescens + 0 + + + + 

Proteus mirabilis + + + + + + 
Morganella 
morganii + + + + + + 
Pseudomonas 
aeruginosa 0 0 + + + +/- 
Stenotrophomonas 
maltophilia N/A 0 0 + 0 0 
Acinetobacter 
baum/haem N/A + + + + + 
Haemophilus  
influenzae + + + + + + 
Bacteroides 
fragilis + + + + + + 

Clostridium difficile N/A + N/A N/A + + 
Clostridium  (not 
difficile) + + + + + + 

Actinomyces N/A + N/A N/A + 0 
Peptostreptococcus 
species + + + + + + 

 



coverage. Ertapenem, like ampicillin and ceftriax-
one+metronidazole, is not effective against
Pseudomonas. Only ampicillin/sulbactam,
piperacillin/tazobactam, and imipenem/cilas-
tatin are effective against Enterococcus faecalis.
Similar activity exists among the antibiotics in
regards to gram-negative coverage. The anaero-
bic coverage is also generally similar with excep-
tion to C. difficile, which is not covered by
ertapenem, piperacillin/tazobactam, and ticar-
cillin/clavulanate. 

Table 3, above, compares the FDA-approved
indications for the selected antibiotics. Along
with ampicillin/sulbactam, ertapenem has the
least number of FDA-approved indications.
However, ertapenem’s indications are for com-
plicated infections. Among lower respiratory
infections, ertapenem is only indicated for 
community-acquired pneumonia. Indications
selected for cefotaxime + metronidazole repre-
sent FDA-approved indications. 

Contraindications/precautions
• General
A contraindication that all antibiotics have in

common is either known hypersensitivity to a
particular antibiotic or known hypersensitivity

to the specific class of which the antibiotic is a
member. This is the only contraindication to the
antibiotics in this evaluation, with the exception
of metronidazole. An additional contraindication
to metronidazole is use in the first trimester of
pregnancy. 

All beta-lactams have resulted in serious and
occasionally fatal hypersensitivity reactions. The
allergy history of patients should be taken into
account when selecting a medication. 

Pseudomembranous colitis has been reported
with all of the antibiotics in this evaluation, with
the exception of metronidazole. It is recommended
that this diagnosis be considered in patients pre-
senting with diarrhea after antibiotic use. Severity
may range from mild to life-threatening, and
appropriate therapy should be initiated if pseu-
domembranous colitis occurs. 

Prolonged use of antibiotics also can result in
superinfections. If overgrowth of nonsusceptible
organisms results from antibiotic use, appropriate
measures should be taken immediately. 

• Specific
Focal tremors, myoclonic activity, and

seizures have been reported with use of
ertapenem, imipenem/cilastatin, and metron-
idazole. The incidence of seizures for ertapenem
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Table 3. FDA-approved indications 
Indication Ertapenem Ampicillin/ 

sulbactam 
Piperacillin/ 
tazobactam 

Ticarcillin/ 
clavulanate  

Imipenem/ 
cilastatin 

Cefotaxime + 
metronidazole 

Lower 
respiratory 
infections 

+ (CAP)  + + + + 

Intra-
abdominal 
infections 

+ (complicated) + + + + + 

Skin and skin 
structure 
infections 

+ (complicated) + + + + + 

UTI + (complicated)  + (U) + (C&U) + (C&U) + 
Gynecologic 
infections + + + + + + 
Otitis media       
Meningitis      + 
Pelvic 
inflammatory 
disease 

  +   + 

Uncomplicated 
gonorrhea      + 
Bacterial 
septicemia    + + + 
Bone and joint 
infections    + + + 
Endocarditis     + + 

+ = FDA -indicated  
CAP = community-acquired pneumonia 
C = complicated urinary tract infections 
U = uncomplicated urinary tract infections 

 



and imipenem/cilastatin is less than 1%. An
increased risk for these central nervous system
disturbances is present for patients with
impaired renal function and/or a seizure his-
tory. Dose adjustments are indicated in the case
of impaired renal function. If seizure history is
present, avoid ertapenem, metronidazole, and
imipenem/cilastatin when possible. 

Ampicillin/sulbactam should be avoided in
patients with mononucleosis due to a higher
reported incidence of rash in these patients.
Ticarcillin/clavulanate can result in hypokalemia
in patients with fluid electrolyte imbalances, and
caution should be taken with these patients. A
potentially life-threatening arrhythmia was
reported in six patients who received a rapid
(<60 seconds) bolus injection of cefotaxime. This
adverse event occurred outside the labeled
instructions for dosage and administration for
cefotaxime. 

Drug interactions
Ertapenem has the most favorable drug inter-

action profile of the antibiotics in this evaluation
(see Table 4, below), but clinical experience with
this drug is much more limited. An interaction

with probenecid was shared by all of the antibi-
otics. The interaction between metronidazole and
alcohol, including alcohol preparations, should
always be considered when prescribing cefo-
taxime + metronidazole. 

Clinical Data
1. Solomkin JS, Choc KA, Christou NV, et 

al. A prospective, randomized, blinded study 
of ertapenem vs. piperacillin/tazobactam for
intraabdominal infection. Surg Infect 2001;
2(1):3.

Study purpose: To compare the efficacy of
ertapenem and piperacillin/tazobactam in com-
plicated intra-abdominal infections. 

Study design: Randomized, triple-blind (spon-
sor-blinded), prospective trial. 

Study patients and procedure: 
• 665 patients stratified based on primary

diagnosis and disease severity.
• Randomized to receive one of two regimens

daily for five to 14 days:
— ertapenem, 1 g IV QD;
— piperacillin/tazobactam, 3.375 g IV q6h.
• The two treatment groups were similar with

respect to baseline characteristics.
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Table 4. Drug interactions 
Drug Ertapenem Ampicillin/ 

sulbactam 
Piperacillin/ 
tazobactam 

Ticarcillin/ 
clavulanate 

Imipenem/ 
cilastatin 

Cefotaxime + 
metronidazole 

Probenecid: 
Resulting in an 
increased level of the 
antiobiotic 

X X X X X X 

Neuromuscular blockers: 
Resulting in an 
increased level of the 
neuromuscular blocker 

  X X   

Oral contraceptive: 
Resulting in a decreased 
level of the oral 
contraceptives 

 X X X   

Anticoagulants:  
Resulting in an 
increased risk for 
bleeding 

  X    

Physical inactivation of 
aminoglycosides   X X  X 

Phenytoin/Phenobarbital:   
Resulting in a decreased 
level of the antibiotic 

     X 

Increased risk of  
nephrotoxicity with 
aminoglycosides 

     X 

Increased risk of 
theophylline toxicity      X  

Increased seizure risk 
with ganciclovir     X  

Increased nephrotoxicity 
with cyclosporin     X  

Alcohol      X 

 



• Anatomic sites of infection included
appendix, biliary-cholecystitis, colon, small
bowel, and stomach/duodenum. 

• Infection processes included single or multi-
ple abscesses, localized or generalized peritonitis,
and perforated viscus. 

Results: 
• Type of infections: 83% had facultative or

aerobic gram-negative rods, 68% had anaerobic
gram-negative rods, and 84% had polymicrobic
infections. 

• Adverse event rates were similar between
the two treatment groups.

• At four to six weeks after intervention, the
combined clinical and microbiologic success
rates were 83.6% for ertapenem and 80.4% for
piperacillin/tazobactam. 

Conclusion: Ertapenem is efficacious in the
treatment of a range of intra-abdominal infections
and is generally well-tolerated. 

2. Graham D, Lucasti C, Malafaia O, et al. A
multicenter, randomized, double-blind study of
ertapenem vs. piperacillin/tazobactam in com-
plicated skin and skin structure infections. 41st
Interscience Conference on Antimicrobial
Agents and Chemotherapy. Chicago: Dec. 16,
2001; L-1483.

Study purpose: To evaluate the efficacy of
ertapenem and piperacillin/tazobactam in com-
plicated skin and structure infections. 

Study design: Multicenter, randomized, dou-
ble-blind. 

Study patients and procedure: 
• 540 were randomized to receive on of the fol-

lowing regimens for seven to 14 days:
— ertapenem 1 g IV QD;
— piperacillin/tazobactam 3.375 g IV q6h;
• Patients were stratified into two groups

based on disease severity. 
• Baseline disease characteristics were similar

between the two groups.
• Infections included lower-extremity infec-

tions, cutaneous abscess, deep soft-tissue abscess,
perineal cellulitis/abscess, complicated cellulitis,
post-traumatic wound infections, and surgical
site infections. 

Results: 
• Type of infection: 22% of the infections were

severe, 33.5% of the infections had more than one
baseline pathogen, and 39% of the polymicrobial
infections included mixed aerobic and anaerobic
pathogens. 

• The clinical success rates at 10-21 days after

intervention were 83.9% for ertapenem and 85.3%
for piperacillin/tazobactam. 

Conclusion: Ertapenem has microbiological
activity and clinical response rates comparable 
to piperacillin/tazobactam in the treatment of
patients with polymicrobial wound infections. 

3. Roy S, Higareda I, Angel-Muller E, et al.
Results of a Phase III randomized, double-blind
study of ertapenem vs. piperacillin/tazobactam
for acute pelvic infection in women. 41st
Interscience Conference on Antimicrobial
Agents and Chemotherapy. Chicago: Dec. 16,
2001; 888. 

Study purpose: To evaluate the efficacy of
ertapenem in the treatment of acute pelvic
infections. 

Study design: Randomized, double-blind. 
Study patients and procedure: 
• Two treatment groups were randomized to

receive one of the following therapies: 
— ertapenem 1 g IV QD;
— piperacillin/tazobactam 3.375 g IV q6h.
• The two treatment groups were stratified

into two groups based upon clinical diagnosis.
• Patients with pelvic inflammatory disease,

tubo-ovarian abscess, or postoperative abdominal
wall infections were excluded. 

Results: 
• A total of 316 patients were evaluated clini-

cally at two to four weeks post-treatment. 
• The most common pathogens isolated were

E. coli and anaerobes. 
• The most common infection was endomy-

ometritis (75% of patients).
• The clinical success rates for ertapenem and

piperacillin/tazobactam were 93.9% and 91.5%,
respectively. 

• Adverse drug events occurred in both groups
at the same rate.

Conclusion: Ertapenem and piperacillin/
tazobactam have equal efficacy in the treatment
of acute pelvic infections. Ertapenem was well-
tolerated in this study. 

CAP: Two randomized, double-blind, multi-
center clinical trials evaluating ertapenem (1 g IV
QD) and ceftriaxone (1 g IV QD) were conducted.
A total of 866 patients were enrolled between the
two trials. The two studies allowed for switch to
an oral option of amoxicillin/clavulanate for a
total of 10 to 14 days of treatment. The clinical
success rates in the first study were 92.3% for
ertapenem and 91.0% for ceftriaxone at seven to
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14 days after therapy. The clinical success rates 
in the second trial were 91% for ertapenem and
91.8% for ceftriaxone at seven to 14 days after
treatment. 

Urinary tract infections (complicated): Two
randomized, double-blind studies evaluating the
efficacy of ertapenem in the treatment of compli-
cated urinary tract infections have been con-
ducted. The two treatment arms of both studies
were ertapenem 1 g IV QD and ceftriaxone 1 g 
IV QD for a total of 10 to 14 days. A total of 850
patients were enrolled between the two studies.
An optional switch to oral ciprofloxacin 500 mg
BID was available. The microbiological success
rates were 89.5% for ertapenem and 91.1% for
ceftriaxone. 

In summary, ertapenem compared favorably
in efficacy and safety for the above indications
with piperacillin/tazobactam and ceftriaxone
+/- metronidazole. (See summary of ertapenem
clinical studies in Table 5, above.) All trials
were randomized, double-blind studies consist-
ing of patients with similar baseline characteris-
tics. A large number of patients were included in
some of the trials, which helped to improve sta-
tistical analysis and reveal side effects. Certain
trials only had abstracts available, and further
evaluation of these trials would be optimal. 

Adverse events
The adverse effects are summarized in Table 6,

below. Caution must be taken when comparing
the percentages of the adverse effects among the
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Table 5. Summary of all ertapenem clinical studies 
Type of infection Number of 

patients 
Clinical response 

to ertapenem 
Clinical response 

to comparator 
455 86.8% 83.1% piperacillin/ 

tazobactam 
69 89% 94% ceftriaxone/ 

metronidazole 

Complicated intra-
abdominal infections 
  
  

73 90% 86% ceftriaxone/ 
metronidazole 

127 80.3% 77.0% piperacillin/ 
tazobactam 

Complicated skin  
and skin structure 
infections 
  

359 82.4% 84.4% piperacillin/ 
tazobactam 

275 92.2% 93.6% ceftriaxone 

383 92.3% 91.0% ceftriaxone 
658 91.9% 92.0% ceftriaxone 

Community-acquired 
pneumonia 
  
  
  28 93.0% 85.0% ceftriaxone 

330 91.8% 93.0% ceftriaxone 
150 85.6% 84.9% ceftriaxone 

Complicated UTI 
  
  480 89.4% 91.1% ceftriaxone 
Acute pelvic infections 316 93.9% 91.5% piperacillin/ 

tazobactam 
 

Table 6. Adverse events 
Ertapenem Ampicillin/ 

sulbactam 
Piperacillin/ 
tazobactam 

Ticarcillin/ 
clavulanate 

Imipenem/ 
cilastatin 

Cefotaxime + 
metronidazole 

• Diarrhea (10.3%) 
• Infused vein 
complication (7.1%)  
• Nausea (8.5%)  
• Headache (5.6%) 
• Vaginitis (2.1%) 
• Phlebitis/ 
thrombophlebitis 
(1.9%) 
• Vomiting (1.1%) 

• Diarrhea (3%) 
• Phlebitis/ 
thrombophlebitis 
(3%) 
• Pain at IV 
injection site (3%) 
• Rash (<2%) 

• Diarrhea (12.1%) 
• Infused vein 
complication (7.9%) 
• Nausea (8.7%) 
• Headache (5.4%) 
• Vaginitis (1.0%) 
• Phlebitis/ 
thrombophlebitis 
(2.7%) 
• Vomiting (5.3%) 

• Rash (4.4%) 
• Diarrhea (2.2%) 

• Phlebitis/ 
thrombophlebitis 
(3.1%) 
• Nausea (2.0%) 
• Diarrhea (1.8%) 
• Vomiting (1.5%) 
• Seizures (<1%) 

• Diarrhea 
• Phlebitis/ 
thrombophlebitis 
• Rash 
• Headache 
• Dizziness 
• Nausea 
• Vomiting 

Bolded % = incidence of adverse reactions between ertapenem and piperacillin/tazobactam 
 



different antibiotics. Since clinical trials directly
evaluating all the antibiotics are not available, 
the percentages cannot be directly compared.
However, trials do exist evaluating ertapenem
and piperacillin/tazobactam. Therefore, the per-
centages between these two antibiotics can be
directly compared. 

The types of adverse events are somewhat sim-
ilar among the antibiotics. Diarrhea, nausea, and
complications at injection site were the most com-
mon types of events reported. 

Cost
The daily cost of ertapenem to Huntsville

(AL) Hospital is $36.39. This is much less than
the usual regimens of imipenem/cilastatin,

piperacillin/ tazobactam, and ticarcillin/clavu-
lanate. In cases where ertapenem could be used
instead of the above three drugs, significant cost
savings could be realized. With ampicillin/sul-
bactam and the cefotaxime/metronidazole com-
bination, the cost differences compared to
ertapenem are much less, and common daily
regimens of both ampicillin/sulbactam and the
cefotaxime/metronidazole combination may
actually cost less than ertapenem. 

Summary and recommendations
When comparing ertapenem with the selected

broad-spectrum antibiotics in this evaluation, 
both potential advantages and disadvantages 
of ertapenem are revealed. Once-daily dosing and
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Table 7. Dosage 
 Ertapenem Ampicillin/ 

sulbactam 
Piperacillin/ 
tazobactam 

Ticarcillin/ 
clavulanate 

Imipenem/ 
cilastatin 

Cefotaxime Metronidazole 

Dose 1 g QD 1.5 g – 3 g  
q6h 

3.375 g q6h 3.1 g q4-6h 250 mg- 
500 mg q6h 

1 g – 2 g 
q4-12h 

500 mg q8h 

Pediatric 
dose 

Not 
recommended 

300 
mg/kg/day 
divided q6h 

N/A <60 kg: 
50mg/kg q6h 

> 60kg:  
3.1G q6h 

15-25 mg/kg 
q6h for age 

>4 

50-180 mg/kg 
into 4-6 equal 

doses 

See insert 

Dosage 
adjustment  
in renal 
insufficiency 

Yes: 
CrCl <31 = 
500 mg QD 

Yes  Yes Yes Yes Yes Yes  

Dosage 
adjustment  
in hepatic 
insufficiency 

No No No No, but 
monitor 

No Yes Yes  

 

Table 8. Summary 
Indication Ertapenem Ampicillin/ 

sulbactam 
Piperacillin/ 
tazobactam 

Ticarcillin/ 
clavulanate 

Imipenem/ 
cilastatin 

Cefotaxime + 
metronidazole 

Mechanism of 
action 

Inhibition of 
PBP 

Inhibition of 
PBP 

Inhibition of 
PBP 

Inhibition of 
PBP 

Inhibition of 
PBP 

Inhibition of 
PBP 

Indications 4 3 6 7 8 11 
Selected in vitro 
activity 

— • Clostridium 
difficile 

• Pseudomonas 
aeruginosa 

• Enterococcus 
faecalis 

• Pseudomonas 
aeruginosa 

 

• Pseudomonas 
aeruginosa 

• Enterococcus 
faecalis 

• Clostridium 
difficile 

• Clostridium 
difficile 

Dosing schedule QD QID QID QID QID TID-QID 
Drug interactions Lowest Low High Intermediate Intermediate High 
Dose adjustments 
in renal /hepatic 
impairment 

Yes/No Yes/No  Yes/No Yes/No Yes/No Yes/Yes 

Pediatric use Not 
recommended 

Yes Safety and 
efficacy not 
established 

Yes  Yes Yes 

Pregnancy B B B B C B if not 1st 
trimester 

Projected cost 
savings or losses 
with ertapenem 
use 

— Lose money Save money  Save money Save money Lose money 

 



relatively low cost are two attractive advantages of
ertapenem. The coverage of the antibiotics varies.
None of the antibiotics’ coverage includes MRSA.
Ertapenem is limited in its coverage with respect to
Pseudomonas aeruginosa, Enterococcus, or Clostridium
difficile. Ertapenem’s indications are also more lim-
ited than the other antibiotics’ indications. 

Because there is much variability among
ertapenem and the other broad-spectrum agents,
it is unlikely that ertapenem will replace any of
the other antibiotics. Ertapenem is relatively new,
and there is less clinical experience with it than
with the other agents. Additional clinical trials,
more resistance surveillance data, and further
delineation of the drug safety profile are needed.
However, a protocol could be developed that
would utilize the advantages of ertapenem to
benefit patients. Ticarcillin/clavulanate, pipera-
cillin/tazobactam, and imipenem/cilastatin all
have a higher cost per day than ertapenem. If
ertapenem could be used in the place of these
three antibiotics for infections with similar sus-
ceptibility in approved indications, then potential
cost savings could occur.

Recommendations
A protocol should be developed that would

allow ertapenem to be used in place of ticar-
cillin/clavulanate, piperacillin/tazobactam, or
imipenem/cilastatin using the following criteria: 

— Susceptibility of infection among the antibi-
otics is similar.

— Patient’s history does not contraindicate
ertapenem’s use. 

— Ertapenem use is projected to be equally
safe as the medication for which it is substituted. 

— Ertapenem usage offers cost reduction
and/or convenience in administration.

Resources
• Ampicillin/sulbactam (monograph in electronic ver-

sion). MICROMEDEX Healthcare Series. Englewood, CO:
MICROMEDEX; 2002.

• Cefotaxime (monograph in electronic version).
MICROMEDEX Healthcare Series. Englewood, CO:
MICROMEDEX; 2002.

• Ertapenem. In: Patient Package Insert. Whitehouse
Station, NJ: Merck; 2001. 

• Gilbert DN, ed. The Sanford Guide to Antimicrobial
Therapy 2001. Hyde Park, VT: Antimicrobial Therapy;
2001:52-5.

• Hall C. Pharmacy buyer, Huntsville Hospital System
Pharmacy. March 2002. 

• Imipenem/cilastatin (monograph in electronic version).
MICROMEDEX Healthcare Series. Englewood, CO:
MICROMEDEX; 2002. 

• Metronidazole (monograph in electronic version).
MICROMEDEX Healthcare Series. Englewood, CO:
MICROMEDEX; 2002.

• Piperacillin/tazobactam (monograph in electronic ver-
sion). MICROMEDEX Healthcare Series. Englewood, CO:
MICROMEDEX; 2002. 

• Ticarcillin/clavulanate (monograph in electronic ver-
sion). MICROMEDEX Healthcare Series. Englewood, CO:
MICROMEDEX; 2002.

The following drugs recently received final
approval from the Food and Drug Admini-

stration (FDA):
• Tegaserod maleate (Zelnorm tablets) by Novartis

Pharmaceuticals Corp. The FDA has approved
tegaserod maleate (Zelnorm tablets) for short-
term treatment of women with irritable bowel
syndrome (IBS) whose primary bowel symptom
is constipation. This drug is the first medication
approved for this treatment. The safety and
effectiveness of tegaserod maleate in men have
not been established.

Tegaserod maleate increases the movement 
of stools through the bowels. Tegaserod maleate
does not cure IBS, nor does it treat diarrhea-pre -
dominant IBS. Zelnorm reduces pain and dis-
comfort in the abdominal area, and reduces
bloating and constipation. For more information
about the approval, see www.fda.gov/bbs/
topics/ANSWERS/2002/ANS01160.html.

• Darbepoetin alfa (Aranesp) by Amgen. The
FDA has approved darbepoetin alfa (Aranesp)
for the treatment of chemotherapy-induced ane -
mia in patients with nonmyeloid malignancies.
Aranesp is a recombinant erythropoietic protein
that requires fewer injections than existing
treatment.

• Levothyroxine sodium tablets, USP (Synthroid)
by Abbott Laboratories. The FDA has approved
the synthetic thyroid hormone replacement
therapy, levothyroxine sodium tablets USP
(Synthroid), for thyroid disease management,
as replacement or supplemental therapy for
hypothyroidism and pituitary thyroid stimulat-
ing hormone suppression.  n
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