
More opportunities to practice 
than there are pharmacists

Many more practice opportunities are available to pharmacists
than were available 10 years ago. Today’s pharmacy graduate
has more to choose from than the traditional hospital and com-

munity pharmacy roles. Emerging practice opportunities include a contin-
ued expansion of community pharmacy, pharmacy benefit management,
drug utilization review, physician office practice, managed care, and home
health, to name a few. But what has become a great scenario for the new 
or transitioning pharmacist has created a problem for the nation.

“There are more opportunities to practice than there are pharma-
cists,” says Ed Webb, vice president of professional affairs and health

policy at the American Association 
of Colleges of Pharmacy (AACP) in
Alexandria, VA.

As the limited number of pharma-
cists spreads over a wider selection of
practice settings, the number of phar-
macists practicing in the traditional
settings of hospital and community

pharmacy has diminished. One chain plans to hire 4,000 new pharma-
cists by the year 2002.

“That represents half of the graduating class of 2002,” Webb reports.
“Output of pharmacists is not keeping up with consumption. Even if
we were able to double today’s enrollment in our colleges of pharmacy,
the number of graduates we would have in four years still would not
take care of the shortage problem predicted for the year 2002.”

In his report to Congress last fall, Rep. James McGovern (D-MA)
reported that Massachusetts anticipates a 39% growth in the number of
prescriptions from 1998 to 2005, with only a 13% growth in the number
of pharmacists over the same time period. That reflects a similar situa-
tion facing the nation.

“This year, the nation’s pharmacy schools will graduate more than
8,550 new pharmacists. For 2001, the number will be around 7,400 
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Right now, pharmacists
spend about two-thirds

of their time in non-
patient care activities.



graduates,” says Webb, because many of the
schools are still in transition to programs with the
PharmD degree as the first degree. In addition,
there are 3,000 pharmacists currently enrolled
nationwide in nontraditional PharmD programs
supported by more than 45 schools of pharmacy.

“This nationwide shortage of pharmacists is a
real phenomenon requiring multiple solutions,”
says Webb. Several national pharmacy organiza-
tions, including AACP, the National Association
of Chain Drug Stores, the American Pharmaceu-
tical Association, and the National Community
Pharmacists Association have been working
together to evaluate the problem. Those associa-
tions also are talking with nursing and dentistry,
two other health care professions experiencing
similar shortages.

Part of the solution is to increase the output 
in the pipeline of graduates. However this is a
resource and time-intensive process. “We have 
81 schools of pharmacy now, and enrollment will
begin this fall for the 82nd,” Webb reports. Others
have expressed interest in creating new phar-
macy schools, but it takes two to three years for
start up, then another four years before graduates
are produced. 

“From an efficacy point of view, it’s better to
increase output from the graduate pipeline by
expanding the caps on existing schools with
infrastructures already in place than by increas-
ing the number of schools,” he says.

Time for decisions

Technicians and robots can fill more prescrip-
tions, allowing pharmacists to make decisions
about and to educate patients on issues of drug
therapy. “Right now, pharmacists spend about
two-thirds of their time in nonpatient care activi-
ties,” says Webb. Those pharmacists who do
serve in the traditional hospital and community
settings often carry a very heavy workload
and/or wind up working long hours that grow
only longer as Americans grow older and take
more prescription medications. While paychecks

may increase as a result, quality of life decreases.
As a result of McGovern’s amendment to

Congress last fall, the secretary of the Department
of Health and Human Services has been instructed
to conduct a study to determine the depth and
breadth of the problem of a nationwide shortage of
licensed pharmacists. The secretary then will sub-
mit a report to Congress describing the findings
with a summary of comments.

In the meantime, pharmacists will work
toward resolving the problem.

Distribution alone is not enough

Distribution of drugs, by itself, is not enough,
Webb says. Pharmacists must ensure safe distri-
bution. Safe distribution must include success-
fully filling orders that are, if not prepared, then
at least checked and verified by a pharmacist
who is a) alert and b) not so rushed that an error
is overlooked. Safe distribution also includes a
review of concomitant medications, existing dis-
ease states, and preparation for surgery or proce-
dures that might require discontinuation of a
medication by a particular hour. 

Also, effective passing of drug information to
the nursing staff, patient, or caregiver who will
administer the drug is necessary for safe distrib-
ution of drugs, Web says. All those activities
require time and clear cognition. Pharmacies
must be adequately staffed in order to protect
pharmacist quality of life and help protect
patients, he says.  ■
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New twist on pharmacy 
e-commerce marketplace
Buy from manufacturers

If you had the opportunity to attend the 1999
American Society of Health-System Pharma-

cists Mid-Year Clinical meeting in Orlando, FL,
you also may have seen the PharmasMarket.Com
booth in the exhibit hall. PharmasMarket.Com of
Amesbury, MA, has announced its plan to be the
first direct business-to-business electronic com-
merce marketplace solution for the pharmaceuti-
cal industry. In creating this virtual marketplace,
health care providers will be able to buy drugs
directly from pharmaceutical manufacturers via
the Internet. 

According to Jay Alperin, president, CEO, and
founder, the company’s goal is “to bring buyers

and sellers together in a direct relationship that
facilitates market access, provides distribution
capabilities, and creates processing efficiencies
that allow trading partners to realize increased
revenues while at the same time achieving impor-
tant cost reductions.”

PharmasMarket.Com offers providers the
opportunity to bid on auctions of excess inven-
tory, the chance to view all pharmaceuticals for
sale and compare them. It also provides informa-
tion about contract negotiating and provider-to-
provider product exchange. In addition, it offers
providers a service that simplifies the process of
calling other local providers when emergency use
of a drug or medical or surgical supply presents
itself. Providers can register for exchange notifi-
cations so that when one provider queries the
system for a product, notifications will be deliv-
ered immediately by e-mail to all registered
providers. For more on this site, visit http://
www.pharmasmarket.com/index.htm.  ■

’Twas the night 
before Y2K . . .

As the night grew older on New Year’s Eve,
Americans watched in anticipation as, coun-

try by country, the world moved into the year
2000. Fortunately, there were no major computer-
related Y2K glitches. Hospital workers were par-
ticularly grateful for the smooth move into the
year 2000, although much planning and prepara-
tion went into making that transition smooth.

Pat Minard, RPh, FASHP, manager of Pharm-
acy Services at Shawnee Mission Medical Center
and St. Luke’s South, both of Shawnee Mission,
KS, describes the preparation at his institutions:
“For all equipment and software dependent on
dates, we obtained written verification from ven-
dors that they had tested their products and that
the products had tested correctly for the rollover
into 2000.

“We personally tested Pyxis, Baxa, and Cerner
by running the dates forward to dates in 2000,”
he continues. “Updates in software were made
for Pyxis and payroll, and many PCs were
upgraded to faster-running programs. All of
these are changes we would have made sooner
or later.”

Minard estimates that approximately 200 per-
son hours were spent during 1999 toward this
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Pharmacists’ roles 
‘e-volve’ on the Web

Pharmacists have started to feel the effect
of the growing popularity of e-commerce,

so their roles continue to “e-volve.”
Pharmacists are queried by Internet-savvy

patients about information they read on the
Web. Patients also ask about on-line pharma-
cies. Pharmacists can stay up-to-date with the
profession via Web pages belonging to or
sponsored by national and local pharmacy
organizations. In addition, many continuing
education programs are available on the
Internet, many of them at no cost.

New programs developed by national
associations are geared specifically for the
Internet. For example, the National Asso-
ciation of Chain Drug Stores (NACDS) is
launching a new service linking chain phar-
macy and supplier company business needs
to the Internet-based NACDS Trade Gateway.
This new service will “become a full-service
electronic commerce business portal offering
a variety of services,” according to NACDS
president and CEO Craig L. Fuller. For more
information, contact NACDS at (703) 549-
3001 or visit its Web site, www.nacds.org.  ■



end, plus a minimal amount of money toward
software upgrades.

Then, on New Year’s Eve, all managers in
patient-related roles had to be at each hospital by
10 p.m. to start testing equipment and software.
“We tested everything from phones, faxes, and
pagers to software and computers every hour
until 2 a.m.,” explains Minard.

Minard is pleased that drug delivery was
uninterrupted at his institutions with the move
into the year 2000 and that contingency plans
did not have to be acted upon. 

He adds, “The contingency plans we put in
place will remain there for any kind of disaster
that might occur in the future. I don’t consider the
Y2K preparation unnecessary. In fact, because of
that preparation, we will be much better able to
handle other disruptions, as they might occur in
the future.”  ■

Industry update: 
Mergers and acquisitions 
Glaxo Wellcome buys SmithKline Beecham

Pharmaceutical manufacturer Glaxo Wellcome
will buy SmithKline Beecham, both of the

United Kingdom, for an estimated $76 billion in
stock swap. When complete, the merger (expected
to be effective by this summer) will create the
world’s largest drug company and make it the top
seller of prescription drugs in the United States.
The newly formed company will be known as
Glaxo SmithKline and will have its corporate
headquarters in London. Upon completion of the
deal, Glaxo Wellcome shareholders will own
58.75% of the new company; SmithKline Beecham
shareholders will own 41.25%. Additional infor-
mation can be found at www.glaxowellcome.com.

Warner-Lambert, Pfizer agree to merge

In other pharmaceutical merger news, Warner-
Lambert of Morris Plains, NJ, and Pfizer of New
York have agreed to a $90 billion merger. Until
recently, Warner-Lambert refused to even con-
sider a bid from Pfizer, preferring instead to con-
sider an offer from American Home Products of
Madison, NJ. American Home Products’ sagging
stock prices — now with only $57 billion to offer
— may have caused Warner to change its mind.

The new company formed between Pfizer and
Warner-Lambert, to be called Pfizer Inc., will
enjoy leadership in therapeutic areas including
cardiovascular, lipid-lowering, central nervous
system, and infectious diseases. Upon completion
of the deal, Pfizer shareholders will own 61% of
the company; Warner-Lambert shareholders will
own 39%. 

(Additional information on the merger can be
found at the Web sites of the two current compa-
nies: http://www.warner-lambert.com/index.
asp and http://www.pfizer.com/main.html.)

Warner Chilcott to acquire three brands

Warner Chilcott has signed an agreement to
acquire three of Bristol-Meyers Squibb’s (Rock-
away, NJ) pharmaceutical brands. The products
involved in the transaction currently produce
$50 million in annual revenues and include
these:

• Estrace (estradiol) vaginal cream, for estro-
gen replacement;

• Ovcon (norethindrone and ethinyl estradiol)
35 and 50, as oral contraceptives.

James G. Andress, chairman and CEO of
Warner Chilcott, explains: “Our growth strategy
is to maximize the value of our sales and market-
ing organization by developing, acquiring, and
promoting specialty pharmaceutical products. 
We are acquiring Estrace cream and the Ovcon
brands because they are proprietary products
with solid growth prospects in the women’s
health care market, which is our area of strategic
focus and strength.” 

HGS, Praecis sign alliance agreement

Finally, Human Genome Sciences Inc. (HGS) 
in Rockville, MD, has signed an agreement with
Praecis Pharmaceuticals Inc. in Cambridge, MA.
Says William A. Haseltine, PhD, chairman and
CEO of HGS of the agreement, “We are pleased to
form this alliance with Praecis, which combines
HGS’ genomics-driven drug target discovery
capabilities with Praecis’ small molecule lead iden-
tification and compound optimization skills.” 

Together, Human Genome Sciences and Praecis
Pharmaceuticals seek to identify small-molecule
drugs to fight metabolic disorders and infectious
disease. 

(Additional information on Human Genome
Sciences can be found on the Web at www.hgsi.
com.)  ■
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Pharmacists slip 
a notch in poll

AGallup poll in November 1999 revealed that,
for the first time since 1985, pharmacists

moved out of their No. 1 ranked position as the
most honest and ethical professionals in the
United States. With this poll, pharmacists moved
to second, giving their distinguished position to
nurses, one of 20 groups of professionals not pre-
viously included in the poll. 

Nurses were given a high/very high rating of
honesty and ethics by 73% of Americans polled;
pharmacists received the high/very high rating
by 69% of those polled. Car salesmen continue to
come in last, behind newly included HMO man-
agers and telemarketers.

For additional information on the recent
Gallup Poll findings, see www.gallup.com/
index.html.  ▼

One tale tells another

National Data Corporation (NDC) Health
Information Services and PharMetrics Inc.

recently announced their plan to co-develop and
co-market a Web-based tool that will measure
pharmaceutical brand performance by linking
diagnosis to prescription use.

Web expertise and information technologies
at NDC will combine with the PharMetrics inte-
grated outcomes database to reveal the link
between diagnosis and prescribing. The data-
base — built with unidentifiable patient infor-
mation — constructs episodes of disease
histories from medical and pharmacy claims
data from more than 10 million patients and 
100 million disease episodes.

“Our partnership with NDC helps us to lever-
age our unique information assets and deliver
what so many in the pharmaceutical industry
have been asking for — a tool that helps track
the impact of prescription drug use on total
patient care using clinically based information,”

explains Jim Stowe, president and CEO of
PharMetrics.

For additional information on the database, 
see www.pharmetrics.com.  ▼

Osteoporosis risk 
may be reduced

Data show a reduced risk of vertebral fracture
in postmenopausal women with osteoporosis

who use risedronate. In two studies with a total of
3,684 women (mean age of 69 years) with a history
of vertebral fracture, subjects were randomized to
receive either risedronate 2.5 mg/day or 5 mg/day
or placebo. All subjects were given 1 g/day cal-
cium (plus vitamin D if needed). Analysis showed
a statistically significant effect of risedronate on the
incidence of new vertebral fractures after one year
of treatment. For more details, see J Bone Mineral
Research 1999; 14(supp 1):S136. ▼

Merck offers vaccine site

Merck & Co. Inc. hosts a Web site containing
information for health care providers (both

in the United States and abroad) and consumers
concerning vaccines and diseases with related vac-
cines. Patient information on vaccine-preventable
diseases is available at this site, as are news stories
and journal articles of related interest. Visit the
vaccine site at www.VaccinesbyNet.com.  ▼

FDA to expand monitoring
of herbs, vitamins

The U.S. Food and Drug Administration
recently announced its intention to expand

monitoring of serious adverse reactions to herbs,
vitamins, and other dietary supplements. In addi-
tion, the agency plans to expand its role in setting
manufacturing standards for that industry. To
achieve those goals, the FDA will need financial
cooperation from Congress. With studies that form
a sound scientific base for nutritional products,
consumers may have more confidence in the
safety and labeling of supplements they take.  ▼
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Clinical trials information
Web site is launched

The National Institutes of Health has
announced the launch of ClinicalTrials.gov, 

a Web site designed for easy use by consumers.
The database contains information on more than
4,000 federal and private clinical studies in more
than 47,000 locations across the United States.
The information can be found at http://clinical
trials.gov/. Information provided in the database
includes locations of study sites, study design
and purpose, entry criteria, and contact informa-
tion for those recruiting patients.  ▼

‘Next Generation Internet’
is on the horizon

Increasing the public’s use of the federal Internet
database Medline means increasing the budget

for the Next Generation Internet (NGI) project in
2001, according to Donald Lindberg, MD,
National Library of Medicine (NLM) director.

In a recent statement to the Subcommittee 
on Science, Technology and Space of the Senate
Committee on Commerce, Science and Transpor-
tation, Lindberg said an increase in the NGI bud-
get would, among other things, increase band-
width for the Medline, the library’s database.
Advanced medical imaging requires more band-
width than is currently available on the Internet.
Additional bandwidth would allow prompt diag-
nosis based on transmission of complex images.

Another NGI improvement, Lindberg said,
would be assuring protection of privacy among
members of the public using Medline. Other
potential new applications for Medline include
home health care, continuing medical education,
public education, and possibly even reduction of
errors in medical practice.

In the past four years, public use of Medline 
has increased from 7 million searches a year to 250
million per year. Although widely used by scien-
tists and health care workers, about 34% of Med-
line searches are performed by members of the
public seeking information about their health.

The NLM plans to support more than $45 mil-
lion in NGI projects, including telemedicine pro-
jects, advanced medical imaging, and patient-

controlled personal medical records systems,
Lindberg said. NLM hopes, he added, to see 
new Internet applications based on the “ability to
gather information at a distance and to transfer
massive amounts of data instantaneously and
accurately while maintaining medical data pri-
vacy,” Lindberg told the subcommittee.

For more details on this effort, see www.nlm.
nih.gov/od/ngi2001testimony.html.  ▼

Amrinone name changed

The United States Pharmacopeia (USP)
Nomenclature Committee and the United

States Adopted Names (USAN) Council have
approved a name change for amrinone to inamri-
none. Amrinone is the generic of Inocor. The
change follows a proposal made by the USP and
USAN last fall to avoid confusion and medication
errors between amrinone and amiodarone. Errors
reported to the USP Medication Errors Reporting
Program due to such confusion between the two
drugs included injuries to patients and death. 
The change in name from amrinone to inamrinone
is to take effect July 1, 2000, upon the printing of
the second supplement of the United States
Pharmacopeia-National Formulary.  ▼

Recommendations to test
children for diabetes

Aconsensus panel of the American Academy of
Pediatrics and the American Diabetes Associ-

ation now recommends that children who are at
high risk for Type 2 diabetes be tested for the dis-
ease, USA Today reports. Starting at 10 or the onset
of puberty, whichever is first, overweight children
with two or more other risk factors should be
tested. Although children with diabetes used to
have Type 1 only, Type 2 diabetes now comprises
about 20% of new cases of diabetes in children. Of
children with Type 2 diabetes, 85% are obese.

Other risk factors to consider include family
history of Type 2 diabetes, high cholesterol or
blood pressure (possibly indicating problems of
insulin regulation), and minority race or ethnicity.
Early detection is essential for early treatment of
this disease, which has multiple long-term effects
on many of the body’s systems.  ■
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These drugs have received final approval from the
U.S. Food and Drug Administration:

✔ Hyperparathyroidism agent Zemplar (paricalci-
tol injection) by Abbott Laboratories. A syntheti-
cally manufactured vitamin D analog indicated for
prevention/treatment of secondary hyperparathy-
roidism associated with chronic renal failure. 5 mcg/
mL supplied in 1 and 2 mL single-dose fliptop vials.

✔ Antiepileptic drug Trileptal (oxcarbazepine) by
Novartis Pharmaceuticals. Trileptal indicated for
monotherapy or adjunctive therapy in treatment of
partial seizures in adults with epilepsy and as
adjunctive therapy in treatment of partial seizures
in children ages 4-16 with epilepsy. Available in
150 mg, 300 mg, and 600 mg film-coated tablets
for oral administration.

✔ Proton pump inhibitor Protonix (pantoprazole
sodium) Delayed-Release tablets by Wyeth-
Ayerst Laboratories. Approved for short-term
treatment (up to eight weeks) in healing and 
symptomatic relief of erosive esophagitis asso-
ciated with gastroesophageal reflux disease.
Available in 40 mg delayed-release tablet for 
oral administration.

✔ Irritable bowel syndrome agent Lotronex (alos-
etron HCl) by Glaxo Wellcome. A 5-HT3 receptor
antagonist indicated for treatment of irritable bowel
syndrome in women whose predominant bowel
symptom is diarrhea. Safety and effectiveness in
men have not been established. Available in 1 mg
film-coated tablets for oral use.

✔ Antidepressant agent Bupropion tablets, by
Invamed Inc. Approved as generic equivalent to
Glaxo’s Wellbutrin. Approval includes the marketing
of 75 mg and 100 mg tablets.

✔ New indication for treatment of familial adenoma-
tous polyposis (FAP) for Celebrex (celecoxib) by
Searle. New indication for COX-2 inhibitor provides
treatment for reducing number of colorectal polyps in
patients with FAP and should be used only as an
adjunct to normal care. Granted accelerated approval
for the new indication.

✔ New indication for Levaquin (levofloxacin) by
RW Johnson. Indication is for treatment of lev-
ofloxacin-susceptible strains of penicillin-resistant
Streptococcus pneumoniae in patients with commu-
nity-acquired pneumonia. New indication applies to
both tablet and injectable formulations.  ■

The following drugs are still in clinical trials:

✔ Neurobiological Technologies Inc. (NTI),
Richmond, CA, announces that patient enroll-
ment has been completed in a Phase II trial of
Memantine for AIDS-related dementia. Trial has
been funded by National Institute of Allergy and
Infectious Diseases (NIAID) of National Institutes of
Health and is conducted by AIDS Clinical Trials
Group, a clinical trials consortium funded by NIAID.
Study is designed to evaluate ability of Memantine,
an oral agent, to provide relief from dementia and
neuropathic pain symptoms, complications devel-
oped by one-third of adult AIDS patients. NTI’s 
collaborator Merz & Co., Frankfurt, Germany, is
conducting Phase III trials with Memantine in U.S.
and Europe for treatment of moderate to severe
dementia and has marketed the drug in Germany
since 1989 for dementia syndrome. Results of cur-
rent NIAID trial are expected by mid-2000. 

✔ Kumetrix, Inc., Union City, CA, has received a
$100,000 Small Business Innovative Research
grant from the National Science Foundation to
help develop the company’s painless blood glu-
cose monitor. Patients can press device to skin
and a tiny needle penetrates, drawing a blood sam-
ple about 1/100th the size of a drop. Blood immedi-
ately travels from needle into miniature reservoir
where reagents react with glucose. Monitor pro-
duces readout of blood glucose level. Device
proved painless and comparable in accuracy to cur-
rently marketed products in a pilot study performed
in 1999 in Type I diabetic patients. 

✔ Novantrone (mitoxantrone for injection concen-
trate) received unanimous recommendation by
the FDA Peripheral and Central Nervous System
Drugs Advisory Panel for FDA approval. Indica-
tion for slowing the worsening of neurologic disa-
bility and reducing relapse rate in patients with
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clinically worsening forms of relapsing-remitting and
secondary progressive multiple sclerosis (MS).
Marketed by Immunex Corp. and thought to have
clear benefit for a significant group of MS patients
with limited treatment options.

✔ Agouron Pharmaceuticals Inc. says its investi-
gational drug Capravirine (formerly AG1549)
has shown antiretroviral activity and was well-
tolerated by HIV-infected patients in a short-
course monotherapy trial. Capravirine, a
nonnucleoside reverse transcriptase inhibitor,
reached target antiretroviral plasma concentrations
when given with HIV protease inhibitors in a subse-
quent pharmacokinetic trial.  ■

Feed your pocket brain

Last month’s issue of Drug Utilization Review
introduced a new feature in which facts are

provided for your use in building a “pocket brain”
to carry in your lab coat. If you are a preceptor to
students or residents, help them develop their
own pocket brains. Readers are encouraged to
send suggestions for future columns (with source
noted) to the editor at ruthnoland@hotmail.com.

For this and other ClCr formulas, see Evans WE,
Schentag JJ, Jusko WJ, eds. Applied Pharmaco-
kinetics: Principles of Therapeutic Drug Monitoring.
3rd ed. Vancouver, WA: Applied Therapeutics Inc.;
1992.  ■
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From the Editor

Creatinine Clearance (Cl Cr)

For adult patients (age 18 years and older) with
stable renal function:

Cockroft and Gault Equation

ClCr (males) = (140 – age)(IBW)
(72)(SCr)

ClCr (females) = (male value)(0.85)

ClCr = creatinine clearance in mL/min
IBW = ideal body weight in kg
SCr = serum creatinine in mg/dL
age is in years
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The impact of aspirin on the therapeutic 
benefits of angiotensin converting enzyme
inhibitors (ACEI) has been a topic of

intense research for nearly two decades. ACEIs
are considered first-line therapy in the treatment
of heart failure and are recommended for the pre-
vention of heart failure in post-myocardial infarc-
tion patients.1,2 Aspirin is widely recommended
for both primary and secondary prevention of
cardiovascular events, particularly in ischemic
heart disease — a significant etiologic factor in
heart failure.3,4 Thus, many patients are appropri-
ately treated with both of those agents. However,
there is a growing body of evidence that ques-
tions the simultaneous use of ACEIs and aspirin.5

The weight of some recent studies supports the
presence of an interaction between those agents.
However, the clinical relevance of the interaction
remains unanswered. The Warfarin-Antiplatelet
Trial in Chronic Heart Failure is a large clinical
trial currently in progress that will provide impor-
tant insight into this issue. Until the answers are
available, the clinician should be aware of the
potential for aspirin to attenuate the beneficial
effects of ACEIs. However, given the weight of evi-
dence that supports the use of ACEI and aspirin
therapy, clinicians are obligated to use the agents
together in appropriate patients. 

Clinicians should be encouraged to titrate
ACEIs to doses recommended by current guide-
lines. As lower doses of aspirin theoretically may
interfere less with the effects of ACEIs than higher
doses, it may be prudent to use smaller doses of
aspirin (80-160 mg daily) for the prevention of
cardiovascular events in these patients. 

The evidence for a pharmacologic interaction

between ACEIs and aspirin is in the form of theo-
retical mechanistic considerations, animal data,
small drug interaction studies, and clinical trails.

❏ The enzyme kininase II: In addition to
inhibiting the formation of angiotensin II, ACEIs
also inhibit the enzyme kininase II that is responsi-
ble for the degradation of kinins. That results in
potentiation of the biologic effects of kinins and
enhances the production of prostaglandins. The
primary mechanism of aspirin is to decrease
platelet aggregation through the inhibition of
prostaglandin (and thromboxane) production.
Because the two agents have opposite effects on
prostaglandins, concern has been raised that
aspirin may nullify the beneficial effects of ACEIs.
That interaction has greater significance with the
recent understanding of the biologic role of kinins
in the regulation of vascular tone; myocardial con-
tractility and ventricular remodeling; modulation
of neuroendocrine activation; and influence over
the response to tissue injury or stress.6,7

❏ Animal studies: The interaction of aspirin
and ACEIs has been investigated in animal mod-
els. Aspirin reduced endothelium-dependent
relaxation induced by captopril in the canine
model.8 The role of prostaglandins in maintaining
renal function has been clearly shown; however,
conflicting results have been reported on the
effects of aspirin on renal responses in ACEI-
treated animals.9,10 The beneficial effects of ACE
inhibition, and specifically the role of bradykinin
on ventricular remodeling — the hallmark of heart
failure — also has been studied in animal models.
Aspirin administration was shown to attenuate the
beneficial effects of ACEIs on post-myocardial
infarction ventricular remodeling.11

❏ Interaction studies: Several small studies in
heart failure patients have investigated the effects

The evidence grows regarding use of ACEIs and aspirin



of the combination of aspirin and ACEIs on hemo-
dynamics, renal function, and pulmonary dynam-
ics. A 350 mg dose of aspirin abolished enalapril-
induced decreases in left-ventricular filling pres-
sures, systemic and vascular resistances, and
increases in cardiac output.12 Subsequent studies
also showed decreased vasodilatory activity of
ACEIs with concomitant aspirin.13,14

In contrast, several studies that only assessed
peripheral hemodynamics (rather than central
hemodynamics or cardiac output) did not dem-
onstrate an interaction. Aspirin did not influence
the mean blood pressure response to 25 mg of
captopril or 5-10 mg of enalapril when adminis-
tered at a dose of 236 mg and 250 mg, respec-
tively.15,16 Other investigations have demonstrated
that co-administration of aspirin and ACEIs can
be detrimental to renal function in patients with
heart failure.17,18

A series of studies by Guazzi et al. has invest-
igated the interaction in heart failure patients
using pulmonary function testing. Several issues
support that methodology. The lungs are an
important site for prostaglandin production,
release, and metabolism, and ACEIs improve pul-
monary function and thus exercise performance
in heart failure patients, an effect thought to be
due to prostaglandin activation. Guazzi has
demonstrated a counteracting effect of aspirin
(325 mg) on ACEI-induced improvements,
assessed through changes in exercise tolerance,
pulmonary carbon monoxide diffusion, and oxy-
gen consumption.19,20 The interaction was not
observed with losartan, an angiotensin II antago-
nist that does not influence bradykinin or
prostaglandin production. In addition, the inter-
action was demonstrated with chronic dosing of
the agents, in contrast to the acute dosing used by
many of the previously mentioned studies.

❏ Clinical trials: Subanalyses of large clinical
trials also have suggested a negative interaction
between aspirin and ACEIs. Enalapril did not
improve survival among a subgroup of heart fail-
ure patients taking aspirin in the SOLVD trial.21

Similarly, patients in the CONSENSUS II trail
who were taking aspirin had a smaller mortality
benefit from enalapril compared to those who
were not taking aspirin.22 In contrast to those
data, a subanalysis of the Benzafibrate Infarction
Prevention (BIP) study observed lower five-year
mortality in coronary artery disease patients 
who were treated with both aspirin and ACEIs.23

Lower mortality (24% vs. 34%, p=0.001) also was
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A different take 
on using aspirin

David S. Roffman, PharmD, BCPS, associ-
ate professor at University of Maryland’s

School of Pharmacy in Baltimore and a thera-
peutic consultant for the cardiac care unit in
the university’s medical system, has a slightly
different take on the data discussed by Aileen
Luzier, PharmD, in this month’s cover article. 

“My bias is that the degree of the signifi-
cance of this interaction is not fully under-
stood,” Roffman says. “Dr. Luzier states that
upfront in talking about the one study that
may provide some more evidence one way or
the other. I’m not sure that particular trial
will provide all the answers because it’s not a
head-to-head study of small dose vs. large
dose in the face of ACEIs [angiotensin con-
verting enzyme inhibitors]. 

“But I think the conclusion I would make
at this point in terms of clinical utility of
these two drugs together is that the weight of
the evidence of the effectiveness of aspirin
and the effectiveness of ACEIs in people with
coronary disease and CHF is so clear that
even if there is a potential reduction in the
benefit, we are obliged to still use the two
drugs together. 

‘Should we or should we not?’

“There are not enough data that say the
reduction of the effect of ACEIs by aspirin is
significant enough an outcome that we
shouldn’t do this. The question is, Should we
or should we not? If there is a dose-related
argument here — which I admit may be part
of the reason the data are a little confusing
given what we know about the beneficial
effects of aspirin and the beneficial effects of
ACEIs in people with heart failure of
ischemic etiology — there is little choice but
to use both drugs.” 

[Roffman can be reached at the school of phar-
macy, University of Maryland, Baltimore. Tele-
phone: (410) 706-3215. E-mail: droffman@rx.
umaryland.edu.]  ■



observed in a subgroup of patients with conges-
tive heart failure who received the combination
vs. those who only received ACEI therapy.

There may be several explanations for the dis-
crepancies in the literature. The dose of aspirin
used may influence the results. Aspirin exhibits
dose-dependent inhibition of platelet thrombox-
ane A2 synthesis. At low doses (≤ 100 mg/day)
aspirin selectively inhibits platelet thromboxane
A2 synthesis.24 Higher doses (≥ 160 mg/day)
reduce renal and systemic prostaglandin synthe-
sis.25 If prostaglandins are partially responsible
for the clinical effects of ACEIs, higher daily
doses of aspirin should be more prone to blunt-
ing their effects than lower doses. Differences
may be related to the different populations stud-
ied, as the role of kinins may be more significant
in post-myocardial infarction and heart failure
patients (CONSENSUS II and SOLVD, respec-
tively) than in chronic ischemic heart disease (BIP
registry). Also, it must be emphasized that the
clinical trial data presented are retrospective sub-
analyses and caution must be exercised in their
interpretation. 

At this time, considerable data support the
presence of an interaction between those agents;
however, it is difficult to draw any conclusions
about the clinical significance of the interaction.
Until answers are provided by large controlled
clinical trials of long-term therapy that directly
address the question, clinicians are obligated 
to use the agents concurrently.
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Public health advisory 
on drug-drug interaction

The Food and Drug Administration has issued
information to health care professionals on

the risk of drug-drug interaction in patients tak-
ing both St. John’s Wort (hypericum perforatum)
and indinavir. 

Results from a study conducted by the National
Institutes of Health and published in the Feb. 12
Lancet show that concomitant use of the two
drugs substantially decreases the plasma concen-
tration of indinavir.1 Although indinavir was the
only protease inhibitor examined in this study, the
FDA advisory states that, based on the data seen
in this study, St. John’s Wort may significantly
decrease plasma concentrations of all protease
inhibitors taken concomitantly with the herb.
Other related drugs, specifically nonnucleoside
reverse transcriptase inhibitors, may be similarly
affected. (For a copy of the advisory, go to
http://www.fda.gov /cder/drug/ advisory/
stjwort.htm.)

Health care providers are encouraged to report
any and all serious adverse events related to con-
comitant use of St. John’s Wort and any prescrip-
tion drug to the FDA MedWatch program at (800)
FDA-1088 or fax the FDA at (800) FDA-0178. In the
meantime, pharmacists will do their part to avoid
drug-drug reactions by counseling patients about
concomitant use of drugs, both over-the-counter
and prescription. Herbal remedies also should be
part of a complete medication history.
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Dietary supplement claims
revised in new FDA rule
Supplements to undergo label changes

The U.S. Food and Drug Administration has
published its final rule defining the types of

statements that can be made concerning the
effects of dietary supplements on the structure
and/or function of the body, based on the Dietary
Supplement Health and Education Act of 1994
(DSHEA).

According to DSHEA, dietary supplements
may make structure/function claims without
FDA review (such as, “helps you relax”), but not
disease claims (such as, “prevents osteoporo-
sis”). That is, they may claim to affect various
structures or functions of the body, but they may
not claim to alter disease.

In response to comments that earlier defini-
tions of disease were too broad for supplements,
the final rule more precisely defines the differ-
ences between structure/function and disease
claims. It is expected that several dietary supple-
ments will undergo labeling changes, resulting
in more structure/function claims.

Keep sites current

Dietary supplement manufacturers already
are required to have on file data to substantiate
any structure/function claims made. In addi-
tion, their labels must indicate that the supple-
ments are not “drugs” and that they do not 
have FDA approval. They also must notify the
FDA of any claims they are making within 30
days of marketing the supplements with those
claims.

The FDA has advised dietary supplement man-
ufacturers not to make any pregnancy-related
claims on their products based on the ruling. The
FDA plans to issue further guidance regarding
pregnancy claims in the near future. 

In the meantime, pregnant women are advised
to seek the counsel of their health care providers
before taking any kind of dietary supplement or
medication.

(For additional information, visit these Web
sites: http://vm.cfsan.fda.gov/~lrd/tpdsclm.html
and http://vm.cfsan.fda.gov/~lrd/hhssupp3.
html. Consumer questions can be directed to (888)
INFO-FDA.)  ■
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