
Coalition’s white paper offers 
blueprint for pharmacy automation
State of the industry, future goals detailed in white paper

If you ever wondered where automation was headed, how it might 
fit into your workplace, or if vendors would adopt standards that
would make it practical for your facility to invest the megabucks nec-

essary to install such systems, rest easy. Some definitive answers are here.
The White Paper on Automation in Pharmacy has been released, the first of
its kind, both in terms of scope, comprehensiveness, and support across
the pharmacy field (see box, below). While it doesn’t offer solutions for
every problem, it does stand as a benchmark from which pharmacists
across the continuum will be measuring progress for some time to come.

Commissioned by a broad coalition of pharmacy groups, the paper
details information on available and new technologies, medication
errors, and system approaches and their necessary and desirable com-
ponents. It also calls for national automation standards already drafted
by pharmacy organizations.

“The main challenge for users is the complexity of automated systems
resulting from computerized controls,” the paper’s preamble states. “This
complexity makes it exceedingly difficult to diagnose, much less antici-
pate and understand, the various types of system failures.” Because of the
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complexity, someone must take responsibility for
each major process of the system, and the best per-
son to do that is the pharmacist, the white paper
states.

Indeed, the paper’s authors say pharmacists
stand to gain the most as the use of automation
increases. “Pharmacists feel that automation has,
and can, really free them up. That is one of the
major benefits,” says the white paper’s lead
author, Ken Barker, PhD, head of the depart-
ment of pharmacy care systems at Auburn (AL)
University’s school of pharmacy. He also notes
in the paper that even “turnover and on-the-job
stress may be reduced when pharmacists are
freed from ‘count and pour’ dispensing for 
more rewarding, patient-centered tasks.” 

One prime example, he says, comes from the
Veteran’s Affairs system, where consolidated
mail outpatient pharmacies across the country
are filling some 8,000 to 10,000 prescriptions a
day.

With freedom comes a price

But first things first. While automation may free
pharmacists from many tedious duties, he says,
that freedom comes with a price of responsibility:
“The crucial new skills for the pharmacist will
encompass: (1) how to operate automated phar-
macy systems in order to produce the outcomes
desired, (2) how to recognize when a system fail-
ure occurs or is imminent, (3) how to compensate
to protect patient safety when failures occur, and
(4) how to get failures corrected expeditiously.”

The paper also details what types of systems
have been available and what’s newly available,
before delving into matters of medication error
and national automation standards. “[The white
paper] is intended to be educational for practi-
tioners and the environment for which they prac-
tice. It’s to inform the pharmacist and nurses and
physicians,” he says.

The paper focuses on two main types of phar-
macy automation: those that repackage medica-
tions from bulk, and robotic systems utilizing
overwrap of unit-dose medication. The paper
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Automation cuts drug error
rate by 55%, study says
Transcription errors drop by 84%

Two recent studies published in the Journal of
the American Medical Association detail suc-

cessful medication error reductions using auto-
mated systems with computerized physician order
entry and software alerts based on clinical situa-
tions and the drugs being administered.

The use of a physician computer order entry
(POE) system at Boston’s Brigham and Women’s
Hospital reduced serious medication errors by
55% during a 15-month study covering 6,711
admissions (JAMA 1998; 280:1,311-1,316).

The POE and intervention study targeted order-
ing, administration, and dispensing stages of
medication use. From the results of the study,
nonintercepted medication errors deemed poten-
tially serious decreased by 55%, from 10.7 events
per 1,000 patients to 4.86 per 1,000. Overall
decreases were realized in all of the targeted
medication stages. The largest single decrease
came from transcription errors, which dropped a
full 84%. From the study, hospital administrators
estimate the POE system could save the hospital
$5 million to $10 million a year.

Computerized alert system

A similar study at a 650-bed teaching hospital
in Phoenix examined how a computerized alert
system led to prescription changes (JAMA 1998;
280:1,317-1,320).

The study tracked orders for 9,306 patients
during a six-month period. Software used for the
study was set up to alert for 37 drug-specific
adverse event risks. During the study, 1,116
alerts were sounded. The alerts identified oppor-
tunities to prevent possible adverse events at a
rate of 64 per 1,000 admissions. A total of 596
true positive alerts (44%) were unrecognized by
physicians prior to alert notification, according to
the study.  ■



deals with elements such as bar coding and bed-
side administration, calibrated drug-specific can-
isters, and video imaging of drugs inside the
bottles, among other recent technologies. One
section includes “a new comprehensive and elec-
tronically sophisticated pharmacy system that not
only counts, packages, and labels patient-specific
medications in unit-of-use envelopes at the time
of medication administration, but also sorts the
envelopes by patient in the order in which the
medications are to be administered. It can be
used centrally in the pharmacy or in decentral-
ized patient care areas.” Barker says he’s seen
these types of systems unveiled at conferences
like the recent 1998 American Society of Hospital
Pharmacists midyear clinic in Las Vegas.

The human side of errors

In the paper’s section on medication errors,
Barker and his colleagues repeatedly make refer-
ence to the cautions against automation compla-
cency, as well as analytical approaches to system
errors. “A compartmentalized approach to the
evaluation of a complex human-machine system
ignores the possibility of secondary effects, such
as when the presence of automation makes the
humans complacent in the performance of their
own tasks,” it states. The errors section details an
array of automation-error studies and observa-
tional studies comparing automated and human
drug handling. In one observational study, the
authors note that nurses typically would admin-
ister drugs from automated devices without
checking them, while they would check drugs
manually taken from patient drawers.

The paper makes good use of history, detailing
early automation and re-engineering efforts dating
to the 1960s, including envelope systems that cut
errors from 13% to 1.9% in one instance. “Interest
in such envelope systems has been rekindled
today because they can be bar-coded inexpen-
sively,” the paper notes. Other studies follow
automation’s evolution through the 1970s, 1980s,
and early 1990s.

One major stumbling block detailed in the
paper is the lack of national automation standards.
Along with decrying the overall “variety and
unpredictability” of state standards and defini-
tions that do exist, the authors state there is even a
need for a specific standard definition of dispens-
ing to simply allow the use of automated systems.

“Language concerning automation that is enab-
ling rather than restrictive, and that focuses on

outcomes rather than process, is needed,” the
paper states. To that end, the Automation in Phar-
macy Initiative and the National Association of
Boards of Pharmacy have drafted a model of what
national standards should look like while urging
national pharmacy associations to get involved.

The final draft is included in the white paper in
full and outline form, along with comments and
background material. It begins by detailing the
“duties and responsibilities” of the pharmacist-
in-charge, covering quality assurance programs,
documentation, policies, and records security and
access, along with drug packaging, filling, stock-
ing and dispensing, among other sections.

The guidelines also stress that all policies and
procedures should be in place before a system is
installed, and in general they leave some flexibil-
ity for individual state considerations.

“The model was done to prompt the [state]
boards to do something, and a number of them
have used it as a departure point to develop their
own versions, which in my opinion have been
valuable on balance. I would urge your readers 
to check with their own state board to see if any-
thing is in place or being done,” Barker says.  ■

Use technology to aid 
your compliance efforts
Pharmacists enhance outcomes, protect privacy

By Jeff Herzfeld, PharmD

Medication compliance programs based on
sophisticated database technology are pro-

ducing impressive response rates and improving
patient care. Some health care, government, and
consumer groups, however, have expressed con-
cerns that these programs infringe on patient pri-
vacy. These concerns have been recognized by
pharmaceutical manufacturers, wholesalers, and
pharmacists. With proper safeguards, however,
medication compliance programs validate the
concept of technology-driven compliance efforts.

According to the U.S. Food and Drug Adminis-
tration, 30% to 50% of patients taking medications
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do not use them as directed. The Department of
Health and Human Services reports that noncom-
pliance may be responsible for as many as 10% of
all hospital admissions. The National Pharmaceu-
tical Council estimates that noncompliance costs
more than $100 billion a year for services such as
increased additional physician office visits, emer-
gency room treatment, hospital admissions, nurs-
ing home admissions, lost productivity, and
premature deaths.

Establishing database technology

The increase of computer processing speeds,
data storage, and networking capabilities has cre-
ated a powerful database technology that serves
as the backbone of successful compliance pro-
grams, and some manufacturers and wholesalers
have established compliance programs support-
ing these pharmacies’ participation.

Pharmacies can go on line with centralized
databases capable of storing millions of patient
names from thousands of stores. Critical to com-
pliance success, the database gathers informa-
tion in real time — identifying patients taking
specific medications and when the prescriptions
are filled.

A number of days after a prescription refill
date, a letter is generated on behalf of the local
pharmacist advising the patient that the refill is
overdue. Information on the importance of main-
taining the prescribed medication regimen also is
included.

Raising compliance and patient care

Compliance programs built on powerful
database technology work. The University of
Pittsburgh performed a clinical study (funded by
SmithKline Beecham) of 3,800 smokers who used
Nicorette to quit. As a result, 36% of those in a
compliance program quit smoking for six contin-
uous weeks, compared with 24% who were not
in the compliance program.

A program co-sponsored by DuPont Pharma-
ceuticals reported a 25% increase in compliance
among patients who were three days late in refill-
ing prescriptions for the blood-thinning product
Coumadin. When patients who still had not
refilled their prescriptions after 10 days received 
a follow-up refill reminder, compliance was 29%
greater than among those who did not receive
such a reminder. (The Pink Sheet, March 30, 1998.)

And along with simple compliance, outcomes

have been shown to improve. For example,
patients realized an estimated 39% reduction in
cholesterol when fully compliant with their lipid-
lowering medications, according to the authors 
of a study of seniors enrolled in New Jersey’s
Medicaid and Pharmacy Assistance for the Aged
and Disabled programs (published in the Journal 
of the American Medical Association, 1998). Another
study by the Agency for Health Care Policy and
Research (September 1995), showed that the
increased use of a blood-thinning drug would pre-
vent 40,000 strokes a year.

“Compliance with anti-hypertensive medica-
tion is one of the most important factors in suc-
cessfully achieving blood pressure control,” 
Peter Rudd, MD, a professor of medicine at the
Stanford University School of Medicine, stated 
at the 1997 meeting of the American Society of
Hypertension.

Medicine or marketing

While health benefits and the ability to help
control health care costs have been widely
acknowledged, the use of database technology
in compliance programs has raised important
questions regarding patient confidentiality.
Some patients, consumer advocates, and legisla-
tors have expressed concern that such programs
infringe on patient privacy.

Reflecting on this issue, The National Under-
writer (April 13, 1998) reported Congressional
concerns about developing a national medical
confidentiality standard. In response, pharma-
ceutical industry associations pointed out that
patient compliance programs are conducted rou-
tinely by all segments of the health care industry
— including health care plans, pharmacy benefit
managers, pharmacies, drug manufacturers, and
wholesalers — but that the more conscientious
programs do not involve the sale of information
to outside companies.

Some compliance program administrators
have responded by adopting a policy of “prior
consent.” Patients are asked to give their permis-
sion to be included in a compliance program
before their names and data are used in the
database. Patients may stop participating in the
program at any time.

Efforts like the Patient Care Enhancing Program
(PCEP), sponsored McKesson Corp. in San Fran-
cisco, use just such an “opt in” feature. Beginning
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in November 1997, patients filling or refilling a
prescription were asked to give their written 
consent to participate in PCEP. Manufacturers
involved in sponsoring the program do not have
access to patient-specific information.

Such patient care programs, which interface
with existing pharmacy systems, consist of 
various components from which letters are sent
to patients on behalf of the participating phar-
macist. Refill reminders aim to enhance compli-
ance and persistency through automatic mail-
ings to patients who are late in refilling their
prescriptions. 

A second reminder may be sent if the patient
still does not refill the prescription after receiv-
ing the first letter. Other optional programs send
information on over-the-counter options, new
formulations, or simple medical details about
the prescription drug a given patient is taking.

The compliance programs are designed to
inform patients about medications prescribed by
their physicians, but they do not suggest switch-
ing to a different brand.

In recent years, pharmacists have been asked to
play an increasingly greater role in patient health
care. Almost all find themselves overextended
with less time to provide one-on-one patient coun-
seling than they would like. Database-enabled
compliance programs supplement pharmacists’
communications and allow them to provide
important advice to more patients.

As database technology grows in sophistica-
tion, pharmacists will have even more powerful
tools with which to participate in compliance
programs and better serve their communities. In
turn, concerns about privacy must continue to
be addressed so database technology remains a
servant of the health care system, not its master.

Jeff Herzfeld, PharmD, is senior vice president of
pharmaceutical product management at McKesson
Corp. in San Francisco. E-mail: jeff.herzfeld@mckesson.
com. For guest column submissions, contact Drug
Utilization Review at gfulton@mindspring.com.  ■

Sucrose suspected in
cases of IVIG-associated
renal failures 
Study instigated during product shortage 

The U.S. Food and Drug Administration has
issued an alert concerning the growing num-

ber of cases of acute renal failure in patients receiv-
ing IVIG. The alert coincides with an assessment
by the FDA’s Center for Biologics Evaluation and
Research that the shortage of IVIG product dating
to mid-1998 is expected to continue indefinitely.
(See “IVIG shortage brings federal oversight,”
Drug Utilization Review, September 1998, p. 156.)

The agency is not linking the adverse reac-
tions to the shortage but is saying 88% of the
renal failure reports have been associated with
IVIG that contains sucrose. “The hyperosmolal-
ity of some reconstituted products and differ-
ences in stabilizer sugar choice and content are
factors,” says Jay Epstein, director of the office
of blood research and review. Along with com-
piling MedWatch cases matched to IVIG manu-
facturers, distributors, and approved uses 
(see tables, below and on p. 30), the FDA had
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In recent y ears, pharmacists ha ve been
asked to pla y an increasingl y greater r ole

in patient health care . Almost all find
themselves o verextended.

Licensed IVIG Manufacturers
and Reported Renal Failure Cases

Manufacturer Distributor Product No. (%) cases

Alpha Therapeutic Alpha Th. Venoglobulin-S 0
Venoglobulin-I

Baxter Healthcare Baxter Gammagard S/D 3 (4%)

Baxter Healthcare ARC* Polygam S/D 3 (4%)

Bayer Corp. Bayer Corp. Gamimune-N 4 (5%)

Centeon Centeon Gammar P.I.V. 18 (22%)

Central Laboratory Novartis Sandoglobulin 56 (69%)

Swiss Red Cross ARC Panglobulin 56 (69%)

Oesterreichisches
Institut fuer
Haemoderivative Immuno U.S. Iveegam 0

*American Red Cross

Source: U.S. Food and Drug Administration, Rockville, MD.
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identified which products contain sucrose. 
They are Sandoglobulin and Pangloglobulin, 
distributed by Novartis and the American Red
Cross, respectively, and both manufactured by
the Swiss Red Cross; and the Centeon-manufac-
tured products Gammar P.I.V. and Gammar I.V. 

The FDA also has found that 55% of renal 
failures occurred in patients being treated for
idiopathic thrombocytopenia purpura (ITP),
while just 5% of the reports concerned primary
immune deficiency (PID) treatment. “This may
relate to the fact that higher and consecutive
doses are used for ITP” than for PID, Epstein
notes.

Revise prescribing information

As those details are sorted out, the agency is
directing manufacturers to revise prescribing
information with new package inserts warning 
of acute renal failure reports, which also will
include new dosage and administration recom-
mendations currently being investigated.

In the meantime, the agency advocates cur-
rent recommendations along with renal function
(urine output, blood urea nitrogen/serum creati-
nine) testing and advises against reduced doses
simply because no data exist to support them.

Specifically, for 
the IVIGs containing
sucrose, the FDA rec-
ommends a maximum
infusion rate of 3 mg
sucrose/kg/min 
(2 mg Ig/kg/min for
Sandoglobulin and
Pangloglobulin; 
3 mg Ig/kg/min for
Gammar P.I.V.).

In terms of the IVIG
shortage, the agency
says overseas manufac-
turers using American
plasma sources are
seeking approval to
market the product
domestically, which
should help meet
demand and build
reserves this year.

For more information,
contact Jay Epstein in 
the FDA’s office of blood

research and review, (301) 594-6758. Or call the
FDA’s MedWatch program toll-free at (800) FDA-
1088.  ■

Studies boost hope for
osteoporosis treatment
Conference yields results on several fronts

Early indications show success for a variety 
of new treatment methods for osteoporosis,

according to researchers at the Second Joint
Meeting of the American Society for Bone and
Mineral Research, held the first week of Decem-
ber in San Francisco.

A double-blind placebo-controlled study 
of recombinant human parathyroid hormone
resulted in increases of bone mass and density in
three groups of patients at separate dosage levels.
The study involved 217 post-menopausal patients
ages 50 to 75 given either 50, 75, or 100 mcg/day
of subcutaneous injections or placebo for one
year. All patients also were given daily supple-
ments of calcium (500 mg), vitamin D (400 IU),
and vitamin A (5,000 IU). In terms of mass and
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FDA-Approved Indications for U.S.-Produced IVIG
Manufacturer/Distributor Product Approval

Alpha Therapeutic (PID) Venoglobulin-S Primary Immune Deficiencies 
Venoglobulin-Immune-Related Thrombocytopenia

Kawasaki Syndrome

Baxter Healthcare Gammagard S/D PID
Polygam S/D Idiopathic Thrombocytopenia 

Purpura (ITP)
Chronic B-cell Lymphocytic 

Leukemia

Bayer Corp. Gamimune-N Primary Humoral Immunodeficiency
Gamimune-N S/D ITP

Bone Marrow Transplant
Pediatric HIV-1

Centeon Gammar P.I.V. PID

Immuno U.S. Iveegam PID
Kawasaki Syndrome

Novartis Sandoglobulin PID, ITP

Source: U.S. Food and Drug Administration, Rockville, MD.



Viagra label warnings
strengthened due to deaths
Patient types excluded from trials listed

The number of U.S. patient deaths associated
with the use of Pfizer’s Viagra (Sildenafil)

between March and mid-November 1998 now
totals 128, according to the U.S. Food and Drug
Administration. Based on that number and the
range of the causes of death, extensive additions
have been added as label warnings.

Seventy-seven of the deaths were due to cardio-
vascular events (41 from myocardial infarction, 27
from cardiac arrest, six with cardiac symptoms,
and three based on coronary artery disease), while
the cause of death was unclear in 48 cases. The
average age was 64, and doses ranged from 25 mg
to 100 mg. Forty-four patients died or showed
symptoms leading to their cause of death within
four to five hours of ingestion. Twenty-seven died
during or immediately after intercourse. Between
April 1998, when the drug was approved, and
mid-November, more than 6 million outpatient
prescriptions have been dispensed, representing
some 50 million doses. (All figures are from the
FDA and its MedWatch program.)

The new warning labels are listed by category:
1. Post-marketing cardiovascular events.

These labels address reports of heart attack, sud-
den cardiac deaths, and hypertension. 

2. Risks of sexual activity. These labels provide

cautions against use for patients with pre-existing
cardiovascular disease. 

3. Vasodilatory effects. These caution use in
patients susceptible to sudden or lengthy drops
in blood pressure.

Other warning labels provide:
❏ cautions for patients with conditions not

included in clinical trials, such as those who have
suffered a heart attack, stroke, or severe arrhyth-
mia in the last six months, those with high or low
blood pressure, those with a history of cardiac or
coronary conditions causing unstable angina, and
those with retinitis pigmentosa or other eye dis-
orders; 

❏ cautions prompting that medical attention 
is necessary for patients suffering from priapism
for more than four hours.

In addition to the new label warnings, the
American College of Cardiology and the Amer-
ican Heart Association have issued interim rec-
ommendations on patient risks much like the
new labeling, while reiterating strong contraindi-
cations of Viagra use for patients taking nitrates.

The recommendations also warn against pre-
scribing the drug for patients taking combination
hypertensive regimens and for patients who may
experience prolonged half-life effects of the drug,
particularly those with renal or hepatic disease or
those taking erythromycin or cimetidine.

The FDA is making available a summary of the
patient deaths associated with the drug.

For more details, call Pfizer Inc. at (800) 438-1985 or
the FDA’s MedWatch program at (800) FDA-1088.  ■
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density scales, increases were reported at 2.6%,
4.6%, and 6.9% in conjunction with the three
dosage levels.

A separate study aimed at decreasing bone loss
toward stabilization using a calcium citrate sup-
plement also had positive results. In this study, 29
early post-menopausal patients were given 400
mg of the supplement twice daily vs. 34 patients
on placebo. The patients were evaluated at one
and two years vs. baseline. The evaluations found
bone mass preservation in the spine, femoral neck
and radial shaft at significantly detectable levels.
Researchers say they believe the preservation was
due to the inhibition of bone resorption from
parathyroid suppression.

A third study reported positive inhibition of
bone resorption with drug compounds in the rel-
atively new class of selective estrogen receptor

modulators, also called “designer estrogens.” 
The small molecule compounds are designed 
to mimic the bone loss inhibition effects of estro-
gen while eliminating the hormone’s inherent
risks such as breast and uterine cancer. The com-
pound study was conducted in animal models
toward future use as an alternative to estrogen
replacement therapy.

Also at the conference, CompuMed Inc. of
Manhattan Beach, CA, announced it has filed an
application with the FDA for an osteoporosis
diagnostic test after three years of clinical testing
co-sponsored in part by the U.S. Public Health
Service. The computer software and desktop
scanner system is designed to provide high reso-
lution images and can be merged with standard
X-ray machines or upgraded to digital X-ray
imaging.  ■



FDA gets serious about
pediatric testing

Just after Thanksgiving, the U.S. Food and Drug
Administration adopted a final regulation

requiring pediatric testing, data, and label infor-
mation for new drugs coming to market or for
available drugs commonly prescribed to children.

The regulation targets new drugs with thera-
peutic potential or direct indications for children,
and it allows the FDA to demand pediatric testing
and labeling when off-label uses could be risky.
The move, part of a Clinton administration chil-
dren’s health initiative, follows a 1994 voluntary
pediatric data program the agency says fell short
of expectations. Waiver provisions can allow drug
approval for adults while pediatric testing remains
ongoing, if the drug is obviously one that will not
be used on children, or if the agency deems that
reasonable testing efforts are impossible.  ▼

Drug maker issues new
label warnings for Tasmar

Increased post-marketing instances of severe
and fatal liver failure in patients being pre-

scribed Hoffman-LaRoche’s Tasmar (tolcapone), 
a COMT inhibitor adjunct to levodopa and car-
bidopa for Parkinson’s disease symptoms, have
led to new warning labels by the drug maker. As
of October 1998, three patients had died of acute
fulminant liver failure, while increased cases of
severe hepatocellular injury have been reported.

New boxed warning labels stress that the drug
should be used as an adjunct treatment only, and a
patient consent section urges education. The new
warning, among other points, notes that patients
failing to show clinical benefit from the drug
within three weeks should be taken off Tasmar.

For more details, contact Russell Ellison, MD, Vice
President for Medical Affairs, Roche Laboratories, 340
Kingsland St., Nutley, NJ 07110.  ■
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