
Physicians and pharmacists 
collaborate on patient care
Hospital pharmacists in ideal environment to expand role

Physicians and pharmacists are starting to talk to each other 
and plan ways to collaborate on aspects of patient care.
Representatives from the Philadelphia-based American College of

Physicians-American Society of Internal Medicine Foundation (ACP-
ASIM) and representatives from national pharmacy organizations are
meeting regularly to discuss topics such as collaboration on managing
patient drug therapy.

C. Edwin Webb, director of government and professional affairs at
the American College of Clinical Pharmacy (ACCP) in Washington, DC,
addressed physicians at the March meeting of the ACP-ASIM board of
governors.

“Collaboration on management of patient drug therapy is already
happening, to various degrees, in the hospital setting,” reports Webb.
“Generally speaking, the type of clinical practice hospital pharmacists
are involved with is sometimes a formal process, other times an infor-
mal one. The close proximity of pharmacists to physicians in inpatient
facilities readily provides the opportunity for collaboration, unlike the
situation that community pharmacists face.”

Even though hospitals are, in many cases, ahead of community phar-
macies in efforts to collaborate with physicians, there are still obstacles
that prevent some hospitals from maximizing these relationships. “Not
everyone from the pharmacy staff is ready to perform at the clinical
level required for this type of collaboration,” says Webb. “In some cases,
physicians still don’t fully appreciate the capabilities and skills that
pharmacy staff possess. Sometimes, physicians simply don’t think to
ask for help from pharmacists.”

The continuing shortage of pharmacists affects collaboration efforts,
too. “Because pharmacies are understaffed and pharmacists must then
assume heavy workloads, the perception is that the time and energy of
the pharmacy staff must be focused internally, rather than externally,”
he explains. “Both pharmacists and physicians perceive pharmacists’
time this way. Therefore, pharmacists don’t get as involved in direct
patient care as they might otherwise.”
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Michael Rotblatt, MD, PharmD, assistant clini-
cal professor of medicine at the University of
California-Los Angeles and a physician at the
Sepulveda VA Ambulatory Care Center in the LA
area, has a unique perspective on the collabora-
tion issue, having worked both as a pharmacist
and now a physician. “The VA clinics rely on
their pharmacists,” he explains. “There are phar-
macists in the centralized area who dispense and
do patient counseling. Then there are clinical
pharmacists on the floors who interact with
physicians and patients.”

Work in clinics exemplifies collaboration

“We really depend on pharmacists,” Rotblatt
continues. “The pharmacists function in clinics to
fill or transmit prescriptions. They catch drug
interactions and other potential errors that physi-
cians sometimes miss. They counsel patients after
they have been seen by physicians. Pharmacists
have lots of responsibility in the clinic setting. For
example, pharmacists in the Coumadin clinics see
patients on their own and present proposed
changes in drug regimens to the physicians.
Pharmacists are integral parts of the team in dia-
betes, blood pressure, infectious disease clinics,
and more.”

Blood pressure clinics often are run by phar-
macy residents, he adds. “A physician may start a
patient on a new blood pressure medication and
then refer that patient to the pharmacist. The
physician doesn’t need to see the patient for a cou-
ple of months, but will refer the patient to the
blood pressure clinic so that the patient can be
seen by a pharmacist in a couple of weeks. In the
clinic, the patient will have necessary labs drawn
and will receive any necessary medication changes
after the attending signs off on those changes.”

Coumadin clinics are one of the best examples
of physician and pharmacist collaboration on the
management of patient drug therapy. “Satellite
pharmacists develop intimate relationships with
medical and nursing staff,” Rotblatt notes.
“Putting pharmacists into satellite pharmacies is
one of the best ways to make the skills and

strengths of pharmacists known to house staff.
Blood pressure clinics and any area where medi-
cation pharmacology is complicated — as with
cancer chemotherapy and treatment of HIV/AIDS
— make good places for pharmacists to step in
and show their value to the rest of the medical
team.” Management of drugs that require phar-
macokinetic manipulation, such as antibiotics,
also provides good opportunities for pharmacists
to show their skills.

Pharmacists often find that inservices provide
answers to problems. Education of nursing and
medical staff can, indeed, serve in some situa-
tions. “Demonstrating pharmacy skills firsthand
to the nursing staff is one of the best ways to get
pharmacists out of the basement,” suggests
Rotblatt. “It can be a double-edged sword,
though. If a pharmacist is not sufficiently skilled
or trained, these attempts can negatively affect
the image of pharmacy staff.”

Another way for pharmacists to prove their
value to house staff is to provide education, such
as in teaching Advanced Cardiac Life Support
classes. “When pharmacy provides needed ser-
vices and does a good job of it, more services will
be asked for,” encourages Rotblatt.

‘Performance is the answer’

“However, inservices are not the only answer
in this situation,” Webb says. “When building
relationships, performance is the answer. Being
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available, being visible on the floor, offering ser-
vices — that’s how pharmacists can better show
physicians that they are capable and willing to
help manage patient drug therapy. In some cases,
working with the nursing staff is the best way to
get a foot in the door. Pharmacists need to be
available to nurses; they need to start building
credibility. Start with basic services, and then
build over time so that your judgment is trusted
and sought by the medical staff.”

“Collaboration on management of patient drug
therapy is only part of a broader issue,” says
Webb. Webb looks to organizations like the ACP-
ASIM Health and Public Policy Committee to
identify more opportunities for pharmacist and
physician interaction, he explains. “The responsi-
bility of the committee is to build quarterly meet-
ings so that national pharmacy associations can
have discussions with physicians.” 

Webb was invited to make a presentation at the
March meeting, but the group focuses on other
issues such as patient safety, seamless formulary
use, electronic prescribing, and more. There is a
quarterly forum to identify areas where phar-
macy departments and medical staff might work
together better, and where there are agreements
and disagreements. The referral of a patient from
the physician to a pharmacist for drug therapy
management is just one piece of it.

“The meetings have been productive for both
sides,” he says. “We’ll continue these meetings
and will begin looking at the patient bill of rights,
too.”  ■

FDA regulates reprocessed
single-use medical devices

On April 23, the U.S. Food and Drug
Administration (FDA) Center for Devices

and Radiological Health (CDRH) sent a letter to
all U.S. hospitals regarding the FDA’s intention
to enforce requirements regarding the reprocess-
ing of single-use medical devices (SUDs) for
later use on patients. The letter provides a
timetable and specifies actions that may be
taken against hospitals that do not comply with
the FDA’s requirements. 

Although many SUDs are not handled directly
by pharmacy staff, some are, such as syringes. 
For pharmacy staff who may not have received

the guidance information directly, the following
information may prove useful.

In short, the letter states that hospitals will be
regulated in the same manner — held to the same
regulatory guidelines — as are device manufac-
turers regarding the reprocessing of SUDs.

Seven compliance requirements

As a device manufacturer, a hospital that
reprocesses SUDs is required to comply with
seven requirements of the Federal Food, Drug
and Cosmetic Act:

1. Establishment registration and device listing. A
hospital that reprocesses SUDs must register with
the FDA and list every type of device that is
reprocessed at that facility.

2. Good manufacturing practice under the quality
system regulation. Hospitals must have a quality
assurance program or quality system that is
appropriate for the reprocessed devices. The
FDA monitors quality compliance during facility
inspections. All registered hospitals that repro-
cess SUDs will be subject to periodic FDA
inspection.

3. Device labeling. The FDA requires that all
SUDs bear the name and place of manufacture
and adequate directions for use.

4. Submission of adverse events reporting under
Medical Device Reporting regulations. In addition to
user facility reporting requirements, hospitals
that reprocess SUDs are subject to manufacturer
reporting requirements.

5. Medical Device Tracking regulations. A hospital
that reprocesses SUDs is not subjected to Medical
Device Tracking regulations unless the FDA
issues a direct order to track a specific repro-
cessed device.

6. Corrections and removals. A hospital that
reprocesses devices must report to the FDA cer-
tain types of device corrections and approvals.

7. Premarket requirements. The FDA is phasing in
active enforcement of regulations for reprocessed
devices, depending on the device class status.
Class III devices, considered to pose the greatest
potential health risk, require a premarket
approval application. Enforcement of class III
device requirements went into effect on Feb. 14,
2001. Class II and I devices generally pose less
risk of harm and, depending upon the device,
may require premarket notification to the FDA. Of
those devices requiring notification, class II and I
device requirements will be enforced beginning
Aug. 14, 2001, and Feb. 14, 2002, respectively.
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FDA enforcement actions

It is essential that hospitals wishing to continue
the reprocessing of SUDs comply with these reg-
ulations to avoid the following FDA enforcement
actions:

• Public health alerts and notifications. The FDA
has the authority to require a hospital to directly
notify health care providers, consumers, and
other relevant parties of devices that pose actual
or potential health risk. In addition, the FDA has
the authority to issue alerts and notifications on
issues that are of a public health concern. 

• Warning letters. A warning letter informs an
individual hospital of serious violation. The FDA
may initiate action without further notice if the
violation is not corrected promptly. However, the
FDA is not legally obligated to send a warning
letter prior to initiating action. 

• Mandatory recall. The FDA can require a hos-
pital to recall a reprocessed SUD if it could cause
serious, adverse health consequences or death. 

• Seizure. The FDA may seize a medical device
it considers adulterated (e.g., determined not to
be in compliance with the quality system require-
ments) or misbranded (e.g., labeled with an
incorrect device description, such as size). 

• Injunction. The FDA may seek an injunction
against a hospital to prevent manufacturing or
distributing a device that is in violation of the
requirements. 

• Civil money penalties. The FDA may initiate an
administrative proceeding to impose civil money
penalties of up to $1 million (per proceeding)
against people responsible for violations. 

• Prosecution. The FDA has the authority to ini-
tiate action to criminally prosecute people
responsible for violations. 

The FDA recommends that health care profes-
sionals planning to engage in or continue manu-
facturing activities become familiar with FDA’s
reprocessing and reuse policy. More information,
including FDA guidances, may be found at
www.fda.gov/cdrh/reuse/index.shtml. Or, 
you may contact the FDA’s Division of Small
Manufacturers Assistance by phone at (800) 638-
2041 or by e-mail at DSMA@cdrh.fda.gov. Copies
of the SUD enforcement guidance are available at
CDRH Facts on Demand (800) 899-0381 or (301)
827-0111; specify number 1168 when prompted for
the document shelf number.

The FDA realizes that these regulations are not
familiar to most hospitals, and that compliance
with them will not be easy, but is enforcing them

for the sake of patient safety. The FDA’s goal is to
see that patients who receive reprocessed SUDs
are afforded the same level of safety and effec-
tiveness as those who receive new ones.  ■

Medication errors: Wake-up
call not to be ignored

The Institute for Safe Medication Practices
(ISMP) in Huntingdon Valley, PA, asks that

health care providers pay special attention to the
recent medication errors caused by misplaced
decimals.

The Washington Post recently reported an error
involving a decimal point that went unnoticed,
resulting in the death of a nine-month-old baby
girl. The baby’s physician ordered “.5 mg” of
morphine to be given intravenously for the treat-
ment of post-operative pain. A unit secretary
reportedly did not see the decimal point and sub-
sequently transcribed the order to the medication
administration record (MAR) as “5 mg” of mor-
phine. The nurse who administered the morphine
did so according to the order on the MAR with-
out questioning the order, then repeated the dose
two hours later.

Approximately four hours after the second
dose, the baby stopped breathing and went into
cardiac arrest. 

The Nov. 15, 2000, issue of ISMP’s Medication
Safety Alert! describes a very similar incident in
which an infant died after receiving 5 mg of mor-
phine that was intended to be a dose of “.5 mg.” 

The irony in these two deaths reported by the
ISMP lies in the fact that this is one of the first
types of errors and medication safety issues
addressed by that organization nearly 25 years
ago. The omission of a leading zero in decimal
doses (0.5) has long since been addressed by the
ISMP and other organizations. In 1996, the first
recommendations issued from the National
Coordinating Council for Medication Errors
Reporting and Prevention were aimed at estab-
lishing safe prescribing practices through avoid-
ance of a short list of dangerous abbreviations
and dose expressions, including the “naked deci-
mal point” described in the patients above.

It’s time for the health care community and
those in its teaching institutions to adopt and
enforce the prohibition of knowingly dangerous
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ways of communicating information about medi-
cations. To help in this effort, ISMP has published
a table of the abbreviations and dose expressions
most often associated with misinterpretation and
patient harm (as reported to the USP-ISMP

Medication Errors Reporting Program). (See
chart, pp. 45-46.)

For more information about the ISMP and the
service it provides to health care professionals,
visit http://www.ismp.org.  ■

June 2001 / DRUG UTILIZATION REVIEW ™ 45

Notations Most Commonly Associated With Misinterpretation and Patient Harm

(Continued on p. 46)



New monitoring device
helps diabetics

The U.S. Food and Drug Administration has
approved the GlucoWatch Automatic Glucose

Biographer (by Cygnus), a noninvasive glucose-
monitoring device that fits like a wristwatch. The
monitor is indicated to detect trends and track pat-

terns in blood glucose levels of diabetics 18 years
and older. It is the first and only monitoring sys-
tem that provides glucose readings automatically
and noninvasively, up to three times an hour, for
twelve hours at a time, day or night. The device is
available only by prescription and is intended as
an adjunct to standard blood glucose meters.

The tool is an important new technology for
people with diabetes who may benefit from hav-
ing more information about their glucose levels.
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Qhs nightly at bedtime Misread as every hour. Use "nightly."
q6PM, etc. every evening at

6 PM
Misread as every six hours. Use 6 PM

"nightly."
q.o.d. or QOD every other day Misinterpreted as q.d. (daily) or q.i.d. if

the "o" is poorly written.
Use "every other
day."

Sub q subcutaneous The "q" has been mistaken for "every"
(e.g., one heparin dose ordered "sub q
2 hours before surgery" misunderstood
as every 2 hours before surgery).

Use "subcut." or
write
"subcutaneous."

SC Subcutaneous Mistaken for SL (sublingual). Use "subcut." or
write
"subcutaneous."

U or u unit Read as a zero (0) or a four (4), causing
a 10-fold overdose or greater (4U seen
as "40" or 4u seen as 44").

"Unit" has no
acceptable
abbreviation. Use
"unit."

IU international unit Misread as IV (intravenous). Use "units."
Cc cubic centimeters Misread as "U" (units). Use "mL."
x3d for three days Mistaken for "three doses." Use "for three

days."
BT bedtime Mistaken as "BID" (twice daily). Use "hs."
Ss sliding scale (insulin)

or ½ (apothecary)
Mistaken for "55." Spell out "sliding

scale." Use "one-
half" or use "½."

> and < greater than and less
than

Mistakenly used opposite of intended. Use "greater than"
or "less than."

/ (slash mark) separates two doses
or indicates "per"

Misunderstood as the number 1 ("25
unit/10 units" read as "110" units).

Do not use a slash
mark to separate
doses. Use "per."

Name letters and
dose numbers run
together (e.g.,
Inderal40 mg)

Inderal 40 mg Misread as Inderal 140 mg. Always use space
between drug
name, dose and
unit of measure.

Zero after decimal
point (1.0)

1 mg Misread as 10 mg if the decimal point is
not seen.

Do not use
terminal zeros for
doses expressed
in whole numbers.

No zero before
decimal dose
(.5 mg)

0.5 mg Misread as 5 mg. Always use zero
before a decimal
when the dose is
less than a whole
unit.

Reprinted with permission from: Medication Safety Alert!
© Copyright The Institute for Safe Medication Practices. All rights reserved.

(Continued from p. 45)



Experts agree that many people with diabetes
should test their glucose levels as often as four to
seven times a day. However, because of the pain
and inconvenience of current testing methods,
many people with diabetes perform just a few
tests each day, often right before meals. This
means they may miss revealing information
about glucose levels at other important times,
such as after meals or during sleep. With the
GlucoWatch Biographer, people with diabetes
will have access to the type of information that
may help them make better-informed decisions
about diet, medication, and physical activities.
This may eventually lead to a higher quality of
life and lower health care costs.

The system consists of two integrated parts,
the Biographer and the AutoSensor. The
Biographer is worn like a watch and calculates,
displays, and stores glucose readings. The
AutoSensor is a single-use component that first
collects and then measures the glucose sample.
The AutoSensor snaps into the back of the
Biographer and adheres to the skin, providing up
to 12 hours of automatic readings.

AutoSensor works by reverse ionophoresis

The AutoSensor measures glucose collected
through the skin, rather than through the blood.
As the device directs a low electric current, posi-
tive and negative ions pull dissolved glucose
through the skin to two gel collection disks at the
anode and cathode of the sensor, where the glu-
cose molecules react with glucose oxidase to form
hydrogen peroxide. A biosensor in contact with
each disk detects the hydrogen peroxide and gen-
erates an electronic signal that is then converted
into a glucose measurement.

The Biographer can provide supplemental
information about glucose changes over the course
of a single day or night, over a period of several
days or weeks, or on a more routine, daily basis.
The Biographer enables patients and their health
care providers to see trends and patterns in glu-
cose levels that might not be detected with con-
ventional finger-stick monitoring alone. Health
care providers can make treatment decisions with
the advantage of having more long-term, continu-
ous glucose data available, in addition to periodic
information. The glucose readings are stored in
memory in the Biographer and can be viewed at
any time at the touch of a button. 

As patients plan a schedule for wearing the
GlucoWatch, pharmacists should be sure to

emphasize the circumstances in which patients
should obtain a finger-stick test using a blood glu-
cose meter. These situations include times when
the patient must calibrate the Biographer, when
patient symptoms do not match Biographer read-
ings, or when the patient is considering making
immediate changes in daily therapy or taking an
insulin injection. In these instances, Biographer
results should not be the only source of informa-
tion for making decisions.

In all related clinical studies, the Biographer
readings closely matched the direction and speed
of changes reflected in the blood glucose data. In
each study, the median correlation coefficient was
approximately 0.90. Based on results of clinical
findings, the manufacturer of the device recom-
mends setting the low-glucose alert at 20-30
mg/dL above the desired level of low blood glu-
cose detection. In the same way, the high-glucose
alert should be set lower than the level of desired
detection.
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Before using the new device, patients must
complete a training program provided by the
manufacturer. The more pharmacists are familiar
with the device themselves, the better they will
be able to assist patients in the use of this device.
The data collected by the Biographer can be
transformed by pharmacists into useful informa-
tion to help diabetic patients adjust monitoring,
diet, exercise, and medication regimens.

For more information about the GlucoWatch
Biographer and to see a picture of the device,
visit the GlucoWatch Web site at
http://www.glucowatch.com/.  ■

Delay nursing home stay

Treatment with Eisai/Pfizer’s donepezil
(Aricept) may delay dementia-related nurs-

ing home placement for Alzheimer’s patients by
nearly two years, according to results of a retro-
spective study recently presented at the 14th
meeting of the American Association of Geriatric
Psychiatry. The researchers analyzed data from
three clinical trials involving 671 patients and
found that patients taking at least 5 mg of
donepezil a day for at least nine to 12 months
had a 21-month delay in nursing home place-
ment compared with patients receiving limited
donepezil treatment or placebo.

Delaying nursing home placement may 
lessen the emotional and financial burdens asso-
ciated with caring for Alzheimer’s disease
patients, the companies say. This is the third
study to suggest that donepezil may offer cost-
effectiveness advantages and reduce the burden
of caregiving. Eisai/Pfizer conducted the studies
in the hope that the findings would provide eco-
nomic incentives for U.S. managed care organi-
zations to use their product in Alzheimer’s
patients.

(Editor’s note: For more information about
Alzheimer’s disease treatment, see Drug Criteria and
Outcomes, inserted in this issue.)  ▼

FDA issues public health
advisory

The FDA has issued a public health advisory
concerning itraconazole (Sporanox) and

terbinafine hydrochloride (Lamisil) systemic
drug therapies to treat onychomycosis (fungal
nail infections). 

Health care providers are notified of the 
possible association of serious cardiac and hep-
atic adverse events with the administration of
these products. New labeling for both drug
products recommends that health care providers
confirm the diagnosis by testing nail specimens
prior to prescribing the medications. The FDA’s
concerns do not apply to the over-the-counter
versions of terbinafine, which are topical
creams.

For additional information, including links to
the FDA Talk Paper, FDA Public Health Advisory,
FDA Q’s and A’s, and the revised Sporanox 
and Lamisil labels, visit the MedWatch Safety
Summary entry for Sporanox and Lamisil at
http://www.fda.gov/medwatch/safety/2001/
safety01.htm#sporan.  ■
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By Tamara Herring, PharmD, and Heather
Nugent, PharmD
Scott and White Hospital and Health Plan
Temple, TX

Introduction
Alzheimer’s disease (AD) is a progressive,

neurodegenerative disease that affects both cog-
nition and behavior.1,2 Approximately four mil-
lion Americans are affected by this devastating
illness, and an average of 100,000 AD patients die
each year.1,2 AD costs the United States at least
$100 billion per year.3

The disease first was described in 1907; how-
ever, the pathogenesis is still not completely
understood.1,2 AD is thought to involve several
neurotransmitter systems, the most common
being the cholinergic system.1 Degeneration of
cholinergic neurons is one of the anatomical hall-
marks of the Alzheimer’s brain.2 Others include
neurofibrillary tangles and neuritic plaques,
which are abnormal collections of protein in the
brain that lead to neuronal cell death.

Currently, no cure for AD exists, so it is impor-
tant that new treatments be evaluated for cost-
effectiveness. At this time, cholinesterase inhibitors
(ChEIs) are the only class of drugs approved for
the symptomatic treatment of Alzheimer’s
disease.1 Tacrine (Cognex) was the first agent
approved by the Food and Drug Administration
(FDA) for AD in 1993.4 This review will cover the
newer approved agents: donepezil (Aricept, by
Eisai), rivastigmine (Exelon, by Novartis), and
galantamine (Reminyl, by Janssen).

Clinical pharmacology
The human brain possesses two forms of

cholinesterase: butyrlcholinesterase (BuChE) and

acetylcholinesterase (AChE). Both forms
hydrolyze acetylcholine (ACh). In the normal
brain, AChE represents 99% of cholinesterase.
However, in the Alzheimer’s brain, AChE repre-
sents only 65%, with BuChE representing the
other 35%. BuChE concentrations may be higher
in areas of neuritic plaques and may contribute to
their formation.5

Donepezil, rivastigmine, and galantamine are
centrally acting, reversible cholinesterase
inhibitors. All of the agents basically work by the
same mechanism, with a few slight differences.
Donepezil and galantamine inhibit only AChE,
whereas rivastigmine inhibits both AChE and
BuChE. This difference gives rivastigmine the
advantage of protecting more ACh from hydroly-
sis. In addition, rivastigmine is specific for a cer-
tain subtype of AChE (G1). This specificity does
not affect the drug’s efficacy but may improve its
adverse effect profile.6

By inhibiting the enzyme(s) that breaks down
acetylcholine, these drugs allow ACh to remain 
in synapses of cholinergic neurons longer.
Preserving cholinergic neuronal function is
thought to improve the symptoms of AD.
However, there is no evidence that these drugs
affect the underlying disease process. As the dis-
ease progresses and more cholinergic neurons
degenerate, these drugs likely will lose their
effectiveness. The improvement seen with these
agents can be significant, but usually is modest at
best. Caregivers should be encouraged to recog-
nize that “no change” is a positive sign.2,4,6

Indications
Donepezil, rivastigmine, and galantamine are

indicated for treatment of mild to moderate
dementia of the Alzheimer’s type.7-10

Agents used in the treatment of Alzheimer’s disease
Cholinesterase inhibitors: A therapeutic class review



Pharmacokinetics
Table 1, below, shows the various pharma-

cokinetic parameters of the ChEIs.7-10

Hepatic disease. A study conducted in 10
patients with stable alcoholic cirrhosis demon-
strated that the clearance of donepezil was
decreased by 20% compared to healthy controls.
Rivastigmine’s clearance was decreased by 
60-65% in 10 patients with mild-to-moderate
liver dysfunction compared to healthy controls.
The clearance of galantamine was decreased 
by approximately 25% in eight patients with
moderate hepatic impairment compared to nor-
mal volunteers, but was similar to normal vol-
unteers in eight patients with only mild
impairment.

Renal disease. In eight patients with moderately
impaired renal function, the clearance of rivastig-
mine was 64% lower compared to normal con-
trols, but was 43% higher in eight patients with
severe renal impairment. A reason for this could
not be determined. In a study with galantamine,
area under the curve (AUC) was increased by
37% and 67%, respectively, in patients with mod-
erate and severe renal impairment, compared to
normal volunteers.

Age/gender/race. No formal pharmacokinetic
studies have examined the effects of age, gender,
and race on donepezil’s clearance. However,
data from clinical trials and retrospective 
analysis suggest that these factors have no influ-
ence. Mean oral clearance of rivastigmine was
30% lower in elderly patients, but gender and
race did not affect the clearance. In trials with
galantamine, concentrations were 30-40% higher
in elderly patients; clearance was about 20%
lower in females; and race did not affect the
clearance.

Smokers. A population pharmacokinetic analy-
sis showed that the oral clearance of rivastigmine
is increased by 23% with concurrent nicotine use.

Efficacy1,11-19

With a large proportion of the U.S. population
aging, the prevalence of AD is expected to increase
dramatically unless a cure is found. The ChEIs
have been proved efficacious compared to
placebo. Unfortunately, there is a paucity of head-
to-head comparative trials among the various
agents. The following will review some of the piv-
otal trials leading to the approval of each of the
three agents.

Donepezil. Rogers et al conducted a 15-week 
(12 weeks active followed by three weeks placebo
washout) randomized, double-blind, placebo-
controlled (RDBPC), multicenter trial in 468
patients with mild to moderately severe AD. The
study’s objective was to evaluate the efficacy and
safety of two doses of donepezil compared to
placebo.

Inclusion in this study required a diagnosis of
probable AD, a Mini-Mental State Examination
(MMSE) score of 10-26, and no complicating
comorbidities such as delirium, delusions,
depression, or a history of substance abuse.
Patients with other uncontrolled medical disor-
ders were excluded. (Diagnosis of probable 
AD in all of the trials discussed here was 
determined by criteria of the National Institute
of Neurological and Communicative Disorders
and Stroke and the Alzheimer’s Disease 
and Related Disorders Association and/or
Diagnostic and Statistical Manual [DSM] 
criteria.)

After randomization, patients received
placebo, donepezil 5 mg, or donepezil 10 mg.
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Approximately
90% of patients
were on concomi-
tant medications;
however, medica-
tions that could
affect CNS func-
tioning were not
allowed. Primary
outcome measures
of this trial were
the ADAS-cog and
the CIBIC-plus.
Safety assessments
included vital
signs, EKG, routine labs, and adverse event mon-
itoring. The results from the intent-to-treat (ITT)
analysis are presented in Table 2, above.

Another trial conducted by Rogers et al looked
at 473 patients with mild to moderately severe AD
to evaluate the efficacy and safety of two doses of
donepezil vs. placebo. This RDBPC multicenter
study consisted of 24 weeks of active treatment
followed by a six-week placebo washout period.
Methods of this study (inclusion/exclusion crite-
ria, outcome measures, etc.) were similar to the 15-
week study discussed previously. The results of
the ITT analysis are presented in Table 3, below.

Rivastigmine. Rosler and colleagues conducted
a 26-week, RDBPC multicenter study of 725
patients with mild to moderately severe AD. The
goal of the study was to assess the efficacy and
safety of two doses of rivastigmine vs. placebo.
Participants had to have a diagnosis of probable
AD and an MMSE score of 10-26.

Patients were randomized to placebo, rivastig-
mine 1-4 mg/day, or rivastigmine 6-12 mg/day.

Doses were increased weekly by 1.5 mg/day 
during weeks 1-12. During this time, no dose
decreases were allowed. During weeks 13-26,
doses could be increased or decreased within the
allotted range in order to achieve the highest tol-
erable dose.

Primary outcome measures were the ADAS-
cog, the CIBIC-plus, and the PDS. Safety measures
included physical exams, EKGs, vital signs, rou-
tine labs, and adverse event monitoring. Table 4,
p. 4, depicts results from the last observation car-
ried forward (LOCF) analysis at week 26.

Corey-Bloom et al conducted a 26-week
RDBPC multicenter study of 699 patients with
mild to moderately severe AD to evaluate the
efficacy and safety of lower-dose rivastigmine 
(1-4 mg/day) and higher-dose rivastigmine 
(6-12 mg/day) vs. placebo.

Patients had to have a diagnosis of probable
AD, an MMSE score of 10-26, and a CT or MRI
consistent with AD within the last 12 months
before inclusion. Primary efficacy measures

were the ADAS-
cog, CIBIC-plus,
and the PDS.
Safety measures
were the same as
in the above
study.

Study partici-
pants received
rivastigmine 
1-4 mg/day,
rivastigmine 
6-12 mg/day, or
placebo. A fixed-
dose weekly
titration sched-
ule was used
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through week 7, with flexible dosing allowed 
in weeks 8-26, provided the doses stayed in 
the allotted range. Table 5, below, presents
results from the ITT analysis performed 
at 26 weeks. All data represent the mean 
change from baseline with 95% confidence 
intervals.

Galantamine. Raskind et al conducted a six-
month RDBPC multicenter trial of 636 patients
with mild-to-moderate AD. The objective of the
study was to evaluate the efficacy and tolerability
of galantamine 24 mg/day and galantamine 
32 mg/day vs. placebo using a weekly titration
schedule. Inclusion criteria included a six-month
history of progressive dementia, a diagnosis of
probable AD, an MMSE score of 11-24, and an
ADAS-cog score of > 12.

After a four-week placebo run-in, patients were
randomized to placebo, galantamine 24 mg/day,
or galantamine 32 mg/day in a 1:1:1 ratio.
Primary efficacy measures included the ADAS-
cog and the CIBIC-plus. Safety measures included
physical exams, EKGs, vital signs, routine labs,
and adverse event monitoring. Ninety-one per-
cent of patients had comorbid conditions, and
69% completed the study. Of the 350 patients who
entered the six-month extension, 76% completed
the study. An observed case analysis (OC) and an
ITT analysis were performed. Results from the
ITT analysis
after six
months are
presented in
Table 6, p. 5.

All
patients in
the open-
label exten-
sion received
galantamine
24 mg/day.

Specific data were not
given; however, the
patients who received
galantamine 24 mg/day
for the entire 12 months
maintained ADAS-cog
scores above baseline.
Patients who received
placebo the first six
months improved but
not to the degree of
patients who continu-
ally had received galan-

tamine 24 mg/day. Patients originally in the
galantamine 32 mg/day group had ADAS-cog
scores that fell below baseline but were still above
those patients originally in the placebo group
after 12 months.

Tariot et al conducted a five-month RDBPC
multicenter trial of 978 patients with mild-to-
moderate AD to evaluate the efficacy and tolera-
bility of galantamine 16 mg/day and
galantamine 24 mg/day vs. placebo. Inclusion
criteria included a six-month history of progres-
sive dementia with a diagnosis of probable AD,
MMSE score 10-22, and an ADAS-cog score of 
> 18. Primary efficacy and safety measures were
the same as in the above trial.

After a four-week placebo run-in, patients
were randomized to placebo, galantamine 
8 mg/day, galantamine 16 mg/day, or galan-
tamine 24 mg/day in a 2:1:2:2 ratio. The 
8 mg/day group was used to test for a dose-
response effect and was not powered to detect
efficacy. A four-week titration schedule was
used. Ninety-seven percent of patients had
comorbid conditions, and 96-98% were taking
concomitant medications. Eighty percent of 
the patients completed the study. Both OC and
ITT analyses were performed. The results of the
ITT analysis after five months are presented in
Table 7, p. 5.
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Table 4:  Results of LOCF analysis from 26-week trial with rivastigmine

Assessment Placebo Rivastigmine
1-4 mg/day

Rivastigmine
6-12 mg/day

 ADAS-cog (mean change
 from baseline)

-1.45 -1.24 (P > 0.05)  0.83 (P < 0.001)

 ADAS-cog (% with ≥ 4 point
 improvement)

18 16 (P > 0.05) 27 (P < 0.05)

 CIBIC-plus (% improved) 22 32 (P < 0.01) 40 (P < 0.001)
 PDS (% w/ ≥10%
 improvement)

20 20 (P > 0.05) 33 (P < 0.01)

Table 5:  Results of ITT analysis from 26-week trial with rivastigmine

Assessment Placebo Rivastigmine
1-4 mg/day

Rivastigmine
6-12 mg/day

P-value (high
dose vs. placebo)

 ADAS-cog -4.09
(-4.86 to -3.32)

-2.36
(-3.13 to -1.59)

-0.31
(-1.08 to 0.46)

< 0.001

 CIBIC-plus 0.49
(0.33 to 0.65)

0.23
(0.07 to 0.39)

0.20
(0.04 to 0.36)

< 0.01

 PDS -4.90
(-6.22 to -3.58)

-5.19
(-6.52 to -3.86)

-1.52
(-2.85 to -0.19)

< 0.001



Conclusions.
Each agent is sig-
nificantly more
effective than
placebo for at
least one dosage
range. Higher
doses seem to
provide more
benefit. The
drugs’ beneficial
effects are lost if
the drugs are dis-
continued. Higher doses have a higher incidence
of adverse effects.

Adverse reactions 6-10

The adverse reaction profile of each of these
agents is similar. The major adverse reactions
seen with ChEIs are cholinergic excess and gas-
trointestinal irritation (nausea, vomiting,
anorexia, and diarrhea). The GI effects of these
drugs can be minimized by administration with
food and slow titration of doses. The effects are
usually mild to moderate, transient, and most
prevalent during dose escalation periods. Table 8,
p. 6, summarizes the adverse events observed in
clinical trials.

Contraindications 7-10

Table 9, p. 6, details the contraindications for
these three agents.

Warnings (the following apply to all three
agents) 7-10

Anesthesia. ChEIs are likely to exaggerate 
succinylcholine-type muscle relaxation during
anesthesia.

Cardiovascular. Due to their cholinomimetic
actions, ChEIs may have vagotonic effects 
on heart rate (i.e., bradycardia). This may 
be important in patients with conduction 
abnormalities,
brady-arrhyth-
mias, or 
sick-sinus syn-
drome and in
those taking
other brady-
cardic drugs.
Syncopal
episodes were
reported with
donepezil,

rivastigmine, and galantamine in trials; how-
ever, the occurrence was rare.

Gastrointestinal. ChEIs, as predicted by their
cholinomimetic actions, can be expected to
increase gastric acid secretion, thus putting
patients at increased risk for development of
ulcers. Patients who have a history of peptic ulcer
disease and/or use NSAIDs should be monitored
closely for signs of active or occult GI disease.
The ChEIs also have been shown to cause nausea,
vomiting, anorexia, and diarrhea at therapeutic
doses.

Genitourinary. Although not observed in any 
of the clinical trials involving the ChEIs, these
agents may cause bladder outflow obstruction.

Neurologic. Cholinomimetics are believed to
have some potential seizure activity. However,
seizure activity also may be a manifestation of AD. 

Pulmonary. Because of their cholinomimetic
actions, these agents should be prescribed with
caution in patients with pre-existing asthma or
obstructive pulmonary disease.

Precautions 7-10

Pregnancy. Donepezil has a Pregnancy
Category C classification. Rivastigmine and
galantamine are Pregnancy Category B.

Pediatric use. No studies have been done 
with these agents in any pediatric diseases.
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Table 7: Results of ITT analysis from 5-month trial with galantamine

Assessment Placebo Galantamine
8 mg/day

Galantamine
16 mg/day

Galantamine
24 mg/day

 ADAS-cog (mean
 change from baseline)

+1.7 +0.4 -1.4 (P < 0.001) -1.4 (P < 0.001)

 CIBIC-plus (%
 improved or no change) 49 53 66 (P < 0.001) 64 (P < 0.001)

(Negative scores indicate improvement.)



Therefore, their use in pediatric patients is not
recommended.

Drug interactions7-10,20

Digoxin/warfarin. None of these agents were
found to have significant effects on the pharma-
cokinetics of digoxin or warfarin.

Use with anticholinergics. All of these agents
have the ability to interfere with the activity of
anticholinergic medications.

Use with cholinomimetics and other cholinesterase
inhibitors. These agents are expected to act syner-
gistically when used concomitantly with suc-
cinylcholine, other ChEIs, similar neuromuscular
blockers, or cholinergic agonists.

Donepezil. In vitro drug displacement studies
were performed for donepezil and other drugs
such as furosemide, digoxin, and warfarin.
Donepezil had no effect on the binding of these
drugs and vice versa.

CYP450. In vitro studies indicate that
donepezil shows a low rate of binding to isoen-
zymes 2D6 and 3A4. Therefore, little likelihood
exists that donepezil affects the clearance of
drugs metabolized by the two isoenzymes. It is
not known if donepezil has
any enzyme-induction
potential. Donepezil was
found to have no significant
effects on the pharmacoki-
netics of theophylline and
cimetidine. Inducers and
inhibitors of CYP2D6 and
CYP3A4 may affect

donepezil’s metabolism,
but there is no evidence to
prove a clinical signifi-
cance.

Rivastigmine. Because
rivastigmine is metabo-
lized primarily through
esterase hydrolysis, no sig-
nificant interactions with
any drugs metabolized
through the CYP450 sys-
tem are expected. No phar-
macokinetic interactions
were observed between
rivastigmine and
diazepam or fluoxetine. A
population pharmacoki-
netic analysis of 625
patients showed that
rivastigmine has no signif-

icant effect on the kinetics of several commonly
prescribed classes of drugs (antacids, antihyper-
tensives, antidiabetics, NSAIDs, estrogens, salicy-
late analgesics, antianginals, and antihistamines).

Cimetidine. An in vivo study found that cimeti-
dine increased the bioavailability of galantamine
by approximately 16%.

Ketoconazole. Ketoconazole, a strong CYP450
3A4 inhibitor, increased the AUC of galantamine
by 30%.

Erythromycin. Erythromycin is a moderate
inhibitor of CYP3A4 and had a minimal (10%)
effect on the AUC of galantamine.

Paroxetine. Paroxetine is a strong inhibitor of
CYP450 2D6. Coadministration increased the
bioavailability of galantamine by about 40%.

Galantamine is thought to have minimal
potential as an enzyme (CYP450) inhibitor.

Dosage and administration7-10

Donepezil. The initial dose of donepezil is 5 mg
once daily. After 4-6 weeks on this dose, patients
may be escalated to 10 mg once daily. Donepezil
should be taken just before bedtime and may be
taken without regard to food.
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Table 8: Summary of adverse events of cholinesterase inhibitors

Adverse effect Donepezil
5-10 mg/day

Rivastigmine
6-12 mg/day

Galantamine
20-50 mg/day

 Nausea +++ +++ ++
 Vomiting ++ ++ ++
 Diarrhea ++ ++ +
 Dizziness + ++ +
 Headache - + -
 Abdominal pain - + -
 Anorexia + + -
 Fatigue + + +
 Myalgias + - -
 Agitation - - +
 LFTs - - -

(- = < 5% show symptom; + = up to 10% show symptom; ++ = 10-20% show
symptom; +++ = 20-50% show symptom)



Rivastigmine. The recom-
mended starting dose 
of rivastigmine is 
1.5 mg twice daily. If well-
tolerated, the dose may be
increased to 3 mg twice
daily after a minimum of
two weeks. The titration
period may be extended to
four weeks to lessen the
incidence of adverse reactions. Following the 
3 mg twice-daily dose, the dose may be
increased to 4.5 mg and then 6 mg twice daily.
The maximum recommended dose is 6 mg twice
daily. If side effects become problematic,
patients should discontinue treatment for sev-
eral doses and then restart at the same or next
lower dose. Dosing adjustment is not necessary
in renal or hepatic impairment as the dose is
titrated to individual tolerability. Rivastigmine
should be taken with food.

Galantamine. Galantamine should be started at
4 mg twice daily. After a minimum of four weeks,
the dose may be increased to 8 mg twice daily if it
is well-tolerated. An additional increase to 12 mg
twice daily may be attempted after another four
weeks. The maximum recommended dose is 
24 mg/day. If therapy is interrupted for several
days or more, patients should be started on the
lowest dose and retitrated up to the previous
dose. Galantamine should be given with food. In
patients with moderate renal or hepatic impair-
ment, the daily dose of galantamine should not
exceed 16 mg. Galantamine is not recommended
for use in patients with severe renal or hepatic
impairment.

How supplied7-10

Donepezil is supplied as 5 and 10 mg film-
coated round tablets. Rivastigmine is supplied as
1.5, 3, 4.5, and 6 mg capsules. Galantamine is sup-
plied as 4, 8, and 12 mg tablets.

Conclusion3-5,7-10

Donepezil, rivastigmine, and galantamine are
approved for the symptomatic treatment of AD.
Unfortunately, there is a lack of data to suggest
that one of the agents is superior; thus, agent
selection is difficult. Numerous pharmacoeco-
nomic studies have proved that treating AD
with one of these agents is indeed cost-effective.
Nursing home care costs an average of $42,000-
$70,000 per patient per year. Clinical trials 
prove that each of the approved ChEIs is 

significantly better than placebo in slowing dis-
ease progression. However, if patients do not
respond to one agent, it is unlikely they will
respond to another. 

Factors to consider when choosing any drug
include ease of dosing, drug interactions, adverse
reactions, comparative efficacy, and cost. Each of
the agents examined here has a similar adverse
effect profile and comparable cost. (See Table 10,
above.) Little or no data are available regarding
comparative efficacy. The distinguishing factors 
for these agents include dosing flexibility (i.e.,
donepezil is available in two strengths, rivastig-
mine is available in four strengths), interactions
with other drugs, and pharmacology (AChE inhi-
bition vs. BuChE inhibition).
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These drugs have received final approval from
the U.S. Food and Drug Administration (FDA):

Heart failure agent metoprolol succinate (Toprol-
XL) by AstraZeneca. The FDA has granted a new
indication for the extended-release tablet (25 mg)
of metoprolol for the treatment of stable, symp-
tomatic (NYHA Class II or III) heart failure of
ischemic, hypertensive, or cardiomyopathic ori-
gin. The recommended starting doses are 25 mg
once daily for two weeks in patients with NYHA
class II heart failure; 12.5 mg once daily for two
weeks in patients with more severe heart failure.
If tolerated at the starting dose, the dose may 
be doubled every two weeks to the highest
dosage level tolerated by the patient, not to
exceed 200 mg.

Selective serotonin receptor agonist almotriptan
malate (Axert) by Pharmacia. The FDA has granted
approval of almotriptan for the acute treatment
of migraine with or without aura in adults.
Almotriptan is not indicated for the prophylactic
therapy of migraine or for use in the manage-
ment of hemiplegic or basilar migraine. Safety
and effectiveness of almotriptan have not been
established for cluster headache, which is pre-
sent in an older, predominantly male popula-
tion. The recommended dose is one 12.5 mg or
6.25 mg tablet.

Fluoroquinolone moxifloxacin (Avelox) by Bayer.
The FDA has approved moxifloxacin for the addi-
tional indication of uncomplicated skin and skin
structure infections due to Staphylococcus aureus
and Streptococcus pyogenes using a seven-day
course.  ■

Abbott Laboratories announced data from a
Phase II study at the American Society of Clinical
Oncology meeting. Abbott’s investigational
endothelin antagonist atrasentan (ABT-627) sig-
nificantly delayed progression of hormone-
refractory cancer. Results from this study of
patients with metastatic prostate cancer show
that those patients taking atrasentan experienced
a significantly longer median time to progression
of the disease than those who received placebo.

NeoTherapeutics has begun enrollment in a 12-
week pivotal Phase III trial of its nerve regenera-
tion promoter, leteprinim potassium (Neotrofin)
in the treatment of Alzheimer’s disease. The
company expects that approximately 500 patients
will be enrolled within a six-month period.
Patients will be randomized to receive 500 mg of
Neotrofin or placebo twice daily for one week,
with the Neotrofin dosage increasing to 1,000 mg
twice daily thereafter. The product previously has
failed in low-dose Phase IIb/III studies for this
indication.  ■
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