
Pharmacists’ role in discharging
patients takes center stage in study 
to increase medication adherence
Key is continuity of care to community

Acollaboration of pharmacists, physicians, psychologists, and
other researchers have begun a study to see how hospital phar-
macists, communicating with patients, community physicians,

and pharmacies, might impact patient outcomes post-discharge.1

Public health leaders and researchers have noted in recent years that
hospitalized patients often have difficulty adhering to their medication
regimens after they’re discharged. This problem can lead to increased
health care costs as patients rebound to the hospital’s emergency room
or intensive care units and become “frequent fliers,” experts say.

The Joint Commission of Oakbrook Terrace, IL, has recently required
hospitals to provide medication reconciliation across various levels 
of care, partly in response to recognition of medication adherence 
problems.

“One of the big problems, particularly in the large tertiary hospital,
university hospital, is that despite our best efforts there’s often times

discontinuity as the patient goes
home for a wide variety of reasons,”
says Barry Carter, PharmD, FCCP,
FAHA, professor in the division of
clinical and administrative pharmacy
in the college of pharmacy and a pro-
fessor and associate head for research
in the department of family medicine
at Carver College of Medicine,
University of Iowa in Iowa City, IA.
Carter also is a senior scientist with
the Veterans Administration Iowa
City Health Care System.

“A patient might have misunder-
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standings about their new medications and the
medications they had been receiving,” Carter
says. “Many times there’s not good communica-
tion linkages with the community physician and
community pharmacy to help solve this problem
of patient misunderstanding.”

Previous studies have shown that up to 20% of
discharge medications are not filled when
patients are sent home, Carter notes.

“So our study is designed not to just educate
patients about their medications at discharge and
to reconcile them and answer questions,” Carter
says, “but also to let the patient know what the
actual care plan is for each medication.”

For instance, a patient might be confused about
whether a specific new medication is something
they need to take just for two weeks and then be
done with it, or whether it’s something they’ll
need to take for the rest of his or her life, Carter
explains.

The idea is to show how having a pharmacist
assist with discharge planning relates to actual

downstream adherence by the patient, says Alan
J. Christensen, PhD, a professor in the depart-
ments of psychology and internal medicine at the
Carver College of Medicine. Christensen also is a
senior scientist with the Veterans Administration
Iowa City Health Care System.

Downstream adherence issues include medica-
tions errors made by patients, failing to fill pre-
scriptions initially, or failing to take them,
Christensen says.

“These all are interconnected issues that
involve the discharged patient’s understanding
of the medications he’s going home with and
how he’s supposed to use them,” he explains.
“We’re addressing any barriers that might be evi-
dent and impede the patient from understanding
the discharge instructions and going home to fill
them at the neighborhood pharmacy.”

Researchers have identified a clear role for a
pharmacist case manager in providing patient
education and medication changes during
patients’ hospital stays and as they are transi-
tioned to the community, says Karen Farris, PhD,
RPh, a professor of pharmaceutical socioeco-
nomics at the University of Iowa.

“Anyone enrolled in the study is met daily
with a pharmacist,” Farris says. “At the first
meeting, they’ll review the medications the
patient has and make sure the patient under-
stands what’s going on with their medications,
answering any questions.”

This daily contact continues throughout the
patient’s stay, and as medications are changed,
the pharmacist case manager continues to edu-
cate and inform patients, Farris adds. (See article
about pharmacists developing care plans, p. 87.)

Carter, Christensen, and Farris are part of a
team of researchers who will be involved in the
largest study thus far to address these continuum
of care issues. It’s funded by a $3.6 million grant
from the National Health Lung and Blood
Institute (NHLBI), Carter says.

The five-year study, which has begun enroll-
ment, ultimately will enroll 1,000 people, divided
into three arms, including the following:

• One study arm provides usual care in which
patients are educated by the nursing staff and
given a list of medications at discharge. The usual
care group and community physicians will
receive a discharge summary from the hospital.

• A second study arm provides a minimal
intervention in which the pharmacy manager
works with the patient throughout the hospital-
ization, providing patients with education along

86 DRUG FORMULARY REVIEW / November 2008

Drug Formulary Review (ISSN#1548-2790) is published monthly by AHC Media
LLC, 3525 Piedmont Road, Building Six, Suite 400, Atlanta, GA 30305. Telephone:
(404) 262-7436. Periodicals Postage Paid at Atlanta, GA 30304 and at additional
mailing offices. 

POSTMASTER: Send address changes to
Drug Formulary Review, P.O. Box 740059,
Atlanta, GA 30374.

Opinions expressed are not necessarily those of this publication. Mention of
products or services does not constitute endorsement. Clinical, legal, tax, and other
comments are offered for general guidance only; professional counsel should be
sought for specific situations.

Editor: Melinda Young.
Associate Publisher: Coles McKagen, (404) 262-5420, 

(coles.mckagen@ahcmedia.com).
Senior Managing Editor: Paula Cousins, (404) 262-5468, 

(paula.cousins@ahcmedia.com).
Production Editor: Ami Sutaria.

Copyright © 2008 by AHC Media LLC. Drug Formulary Review is a trademark of
AHC Media LLC is used herein under license. All rights reserved.

Editorial Questions
Questions or comments? Call

Paula Cousins at (404) 262-5468.

Subscriber Information
Customer Service: (800) 688-2421 or fax (800) 284-3291,
(customerservice@ahcmedia.com) Hours of operation: 8:30 a.m.-6 p.m. Monday-
Thursday; 8:30 a.m.-4:30 p.m. Friday.
Subscription rates: One year (12 issues), $499. Add $17.95 for shipping & handling. Outside
U.S., add $30 per year, total prepaid in U.S. funds. Discounts are available for group subscrip-
tions, multiple copies, site-licenses or electronic distribution. For pricing information, call Tria
Kreutzer at 404-262-5482. Missing issues will be fulfilled by customer service free of charge
when contacted within one month of the missing issue date. Back issues, when available, are
$83 each. (GST registration number R128870672.)
No part of this newsletter may be reproduced in any form or incorporated into any informa-
tion retrieval system without the written permission of the copyright owner. For reprint per-
mission or refund information, contact AHC Media LLC. Address: P.O. Box 740056, Atlanta,
GA 30374. Telephone: (800) 688-2421. World Wide Web: www.ahcmedia.com.



the way, Carter says. Patients in the second arm
will receive a wallet card list of their medications.

• The third group is an enhanced intervention
group that receives the same assistance provided
in the minimal intervention group, plus addi-
tional communication efforts. In this arm, the
pharmacy case manager will fax a care plan for
medications to the community physician and the
community pharmacist, Carter says.

“We hope they’ll identify problems as they
occur,” Carter adds. “We want to identify where
there are duplications in medications.”

The study’s ultimate goals are to see if the
intervention reduces adverse drug events, re-hos-
pitalizations, and unexpected visits to the emer-
gency room, Carter says.

The enhanced intervention will be costly, but
the study also is addressing whether it will pro-
vide long-term economic benefits to the broader
health care community.

“This isn’t a free lunch, so if you want to do
this extra care, we have to realize it costs money,”
says John Brooks, PhD, an associate professor of
the program in pharmaceutical economics in the
college of pharmacy at the University of Iowa.

Brooks, who is also among the study’s investi-
gators, will be studying how many resources
were spent on the intervention and how much
these might save the hospital and/or insurance
payers.

“It could be that even though the hospital
spends money to do this program that it could be
a cost savings for the hospital,” Brooks says. “Or,
if it’s not or if it cost a little more, the question is,
‘Did we avoid a lot of bad outcomes that we
would have had to pay for.’”

If the study’s hypotheses are correct and the
enhanced intervention ends up reducing adverse
events, re-hospitalizations, and repeated emer-
gency room visits, then it would definitely be a
money-saver to private health care payers, as
well as to Medicare and Medicaid, Brooks says.

“Then the insurers will be very happy about
this project,” Brooks says.

“We then could demonstrate that it would be
very costly for the University of Iowa hospitals
and clinics to cover all of its costs,” he adds. “So
to have an incentive they need to be reimbursed
by the insurance company.”

The patients who will be enrolled in the study
include those with diagnoses of hypertension,
hyperlipidemia, heart failure, past heart attacks,
diabetes, and other common chronic medical con-
ditions, Carter says.

One key to sending these patients back into the
community is to make certain they’re taking the
medication that’s necessary to keep them stable,
Carter says.

“So many times these patients are hospitalized
because their disease state worsens, and they
should have been on a higher dose of medica-
tions, but they weren’t,” Carter explains. “So one
big role of the pharmacy case manager is making
certain the patient who is diabetic, for example, is
taking aspirin so that all the guidelines of concor-
dant therapy are followed.”

Also, the pharmacy case manager can help to
adjust medication prescriptions as the patient
moves closer to discharge and notify the commu-
nity providers of the patient’s situation.

“So the care plan helps to communicate to the
community physician and pharmacist what the
plan is, and it educates the patient as to what to
expect,” Carter says. “Many times the patient
doesn’t realize how the medication will need
adjustment and that the patient will continue to
need to have his blood levels checked after he
goes home.”

Reference

1. Carter BL, Farris KB, Abramowitz PW, et al. The Iowa
Continuity of Care study: Background and methods. Am J
Health-Sys Pharm 2008;65:1631-1642.  ■

Pharmacist case manager
draws up comprehensive
care plan for discharge
Plan is faxed to community MDs, PharmDs

The Iowa Continuity of Care project includes
intensive case management by pharmacists,

who begin medication reconciliation and educa-
tion upon a patient’s admission and continue
with the education and medication reconciliation
through discharge.

The pharmacist case manager model is being
studied as part of a federal grant that will pro-
vide safety outcomes, economic outcomes, and
other data about using pharmacists to support
patients who have chronic illnesses and multi-
ple medications to take upon discharge from the
hospital.
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“We’re trying to improve drug safety and
reduce adverse events among patients,” says
Karen Farris, PhD, RPh, a professor of pharma-
ceutical socioeconomics at the University of Iowa
in Iowa City, IA.

One way the intervention part of the study is
doing this is through having pharmacist case
managers send detailed care plans to community
physicians and community pharmacists.

“So many medication changes are made dur-
ing hospitalizations that a family physician will
get a discharge summary in a certain period of
time, but a community pharmacist rarely gets
anything,” Farris says. “This project brings com-
munity pharmacists into the loop.”

The focus is on medication reconciliation, mon-
itoring for symptoms and outcomes, and making
certain patients continue to do well and remain
stable after they return home, she adds.

“When a patient is enrolled we send the
informed consent documents and HIPAA release
form and letter explaining the study to the com-
munity physician and pharmacist’s offices,” says
Cindy Webber, PharmD, a pharmacy practice
specialist at the University of Iowa College of
Pharmacy. Webber is one of two part-time phar-
macist case managers who work with the study’s
enrolled patients.

“We go over the patient’s medications when
the patient is admitted to the study,” Webber
says. “We catch more issues that way, as opposed
to just looking at medications at discharge — but
it is very time-consuming.”

The pharmacist case manager also sees the
patient regularly, continues education, faxes a
care report to the patient’s community physician
and pharmacist, and makes follow-up phone calls
to see how the patient is doing, she adds. (See
steps taken for the intervention, right.)

There are times when thorough communica-
tion between the hospital pharmacy case man-
ager and the community pharmacist is crucial,
Farris notes.

For example, a patient might be given a higher
dose of a new drug while in the hospital to take
the patient’s lab values to a certain level, she
explains.

“But in the community, we know the drug
needs to go down to a maintenance dose,” Farris
adds. “So those are the important things to trans-
mit back into the community so the physician
and pharmacist know that.”

Or perhaps a certain hypertension drug is used
while a patient is in the hospital, but there are

problems with getting the blood pressure under
control, Farris says.

“So we get that under control and send the
patient back with a different regimen,” Farris
adds. “We want to make sure everyone knows
what that is.”

How the Iowa continuity 
of care plan works
Intervention begins at admission

The Iowa Continuity of Care study’s interven-
tion arm includes extensive work on the part

of a pharmacist case manager to make certain a
chronically ill patient is discharged with the edu-
cation and support needed to remain stable.

Investigators hope this time-consuming inter-
vention will result in study patients having fewer
drug adverse events and fewer returns to the hos-
pital or emergency room.

Pharmacist case managers fax information to
community physicians and pharmacists and fol-
low-up with them to address any patient issues
that arise, says Karen Farris, PhD, RPh, a profes-
sor of pharmaceutical socioeconomics at the
University of Iowa in Iowa City, IA. Farris is one
of the team of investigators involved in the conti-
nuity of care study.

Here’s how the pharmacist case manager pro-
cess works:

1. A pharmacist case manager takes the
patient’s medication history on admission. “We
take an inpatient history,” says Cindy Webber,
PharmD, a pharmacy practice specialist with the

University of
Iowa College of
Pharmacy in
Iowa City, IA.
Webber is one of
two pharmacy
case managers
who has been
working with
the first enrolled
patients in the
five-year study.

“We try to go
over every medi-
cation they’re
taking,” Webber
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adds. “And we call their pharmacy to make sure
we have the right doses and strengths.”

Webber discusses over-the-counter (OTC)
medications, mentioning specific names of drugs
the patient might not think to mention, and she
reviews the patient’s symptoms and the possible
OTC treatments for these.
“We have a lot of problems with this,” Webber admits. “Patients
don’t consider those [OTC drugs] as medications, and they don’t list
them or tell their doctor of the medications they’re 
taking.”

For instance, a patient might forget that she’s
taking ibuprofen or ginseng.

Or the patient might be reluctant to mention
herbal remedies because he has heard that doc-
tors won’t like hearing about these supplements,
Webber says.

So Webber’s strategy is to ask specific ques-
tions, such as the following:

• What do you take for pain that you can buy
without a prescription?

• Do you use anything for your sinuses or
colds or flu?

• We’ve talked about most of the things you
can buy without a prescription, but what about
herbal things like ginseng and echinacea, teas
and other herbals for treating colds?

• Do you take any vitamins or multivitamins?
These admission interviews will take from 15

minutes to 45 minutes, depending on the com-
plexity of the patient’s case, Webber says.

Also, Webber spends an additional 5-10 min-
utes on calling the patient’s community pharma-
cist to verify the prescribed medications.

2. The pharmacist case manager provides
daily patient education. The average length of
stay for the hospitalized patients is 3-5 days, and
Webber makes it a point to visit the patient each
of those days.

Occasionally there will be a patient who is
admitted for an extended period of time, and so
the daily visits are not necessary, she notes.

“We had one patient who was here for a liver
transplant,” Webber says. “She was here for five
weeks, and I didn’t visit her every day, but after a
while, it was maybe twice a week.”

Also, the daily visits vary in length of time
depending on the patient’s educational needs.

“For patients who are newly prescribed war-
farin, they need a great deal of medical teaching,”
Webber says. “We try to teach them early on in
their stay and then answer any questions that
come up because it takes patients time to digest
the information.”

The idea for the daily visits is to reinforce med-
ication use education that was taught the day
before, or to teach patients about changes in their
medication regimen and about the drugs they’ll
be prescribed when they are discharged, Webber
explains.

3. Create care plan that will be faxed to com-
munity providers. The care plan is a 3-4 page
document that lists all discharged medications
and gives a summary of what happened in the
hospital, as well as providing information about
any monitoring and follow-up care that is
needed, Farris says.

For example, the care plan might include infor-
mation about monitoring a symptom, monitoring
a lab value, medication dosing, timing for discon-
tinuing medications, liver tests, etc., Farris
explains.

“We make recommendations that are more
long-term than the usual care plan,” Webber says.

Since Webber’s role includes obtaining a
detailed medication history and daily meetings
with patients, she learns of potential drug interac-
tions or risks that most providers would never
anticipate.

For instance, Webber might have worked with
a diabetic patient who has not been using aspirin.
If she hadn’t done the extensive medication
review at admission, she or the patient’s physi-
cian might have assumed that the patient would
be taking aspirin when discharged home.

Since aspirin use is recommended in the
national guidelines, Webber will include a recom-
mendation in the care plan that the community
physician start the patient on aspirin.

“Or we could recommend a long-term strategy
of having the physician consider advising the
patient to take aspirin at a later date, in the event
that the hospital physician did not want the
patient on aspirin for a period of time,” Webber
explains.

In another example, there might be a patient
with hypertension that was treated with a 
particular medication during the patient’s 
hospitalization.

“We will recommend to the outpatient
provider that they monitor the blood pressure,
and we’ll give the range the blood pressure was
in while the patient was in the hospital,” Webber
says. “We’ll provide the patient’s blood pressure
goal and explain why a particular medication
was withheld and how the provider still should
perform monitoring after discharge.”

If it’s warranted, the care plan then will pro-
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vide a recommendation for an additional choice
of medication if the patient still is hypertensive,
Webber adds.

The pharmacist case manager has the skills
necessary to detect the most subtle potential
medication problems.

“We might have an older patient, a 75-year-old,
who had been using Tylenol PM, which is inap-
propriate for the elderly,” Webber says.

“Obviously, they’re not using Tylenol PM
while in the hospital and the hospital physician
wouldn’t write a prescription for that,” Webber
adds. “But the patient could go home and buy
that medication again.”

So the care plan will note that the patient had
been using the OTC drug prior to being admitted
into the hospital and that the patient had been
counseled not to continue using it, Webber says.

“Then we’ll recommend to the community
physician that she prescribe a low dose of tra-
zodone as a prescription for helping the patient
with sleeping,” Webber adds.

4. The pharmacist case manager provides fol-
low-up care. The pharmacist case manager will
call the patients about 3-5 days after they’ve
returned home, Farris says.

The calls will ask about new symptoms, medi-
cation problems, and any other obstacles to their
medication adherence, she adds.

If there are problems, then the pharmacist case
manager will contact the community physician
and/or pharmacist and provide them with an
update.

Hospitals could adopt the continuity of care
and medication reconciliation model used for the
Iowa study, but it would require some financial
and time investment.

The most challenging part of the educational
efforts for hospital pharmacists would be to find
time for it, Webber notes.

“On some days the hospital pharmacist has
dedicated time to complete these activities, and
that’s critical,” she says. “Any hospital pharma-
cist is going to be capable of making recommen-
dations and explaining things to the community
physician about why things were done a certain
way in the hospital.”

But finding time to talk with patients and dis-
cuss any medication issues with inpatient physi-
cians takes time that hospital pharmacists often
do not have, Webber says.

There is another potential drawback that the
Iowa study might identify when it’s complete,
Webber notes.

Community physicians and pharmacists might
not read through the care plans as carefully as is
needed for them to be useful in producing the
positive outcomes of reducing adverse events
and improving safety.

“I have a feeling that the care plans are sort of
long and physicians might gloss over the medica-
tion list,” Webber says. “So we make the main
recommendations at the very top.”

So far, the only feedback Webber has received
from community pharmacists who received the
care plans involved one pharmacist asking if
these were supposed to be medications that
should be filled and another one inquiring about
a dose change and deactivating an old prescrip-
tion, she says.

“We haven’t had a lot of feedback from com-
munity pharmacists,” Webber says. “They’re very
busy.”  ■

Barcode technology 
moves to ICU bedside
Goals are to decrease workflow problems

Although hospital pharmacists and other staff
have had some time to become accustomed

to barcode technologies at many health care
organizations, there continues to be a need to
study how the process can be expanded and
improved.

St. Luke’s Episcopal Hospital in Houston, TX,
was an early adopter of barcode technology in
the acute care setting, says Craig P. Frost, RPh,
MBA, pharmacy manager.

But placing the technology in the hospital’s
intensive care unit (ICU) would not be a simple
process.

Implementing barcode technology in the ICU
has resulted in
minor difficulties,
partly because
physicians were
not receiving the
patient informa-
tion they needed
on time, says Sujit
Sansgiry, PhD, an
associate professor
and director at
graduate studies
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of the University of Houston in Houston, TX.
Frost and Sansgiry are co-investigators of a

study they’ve begun that will identify workflow
factors in implementing safe and effective bed-
side barcode technology in the ICU. (See article
about what study will do and its goals, p. 91.)

“We know the ins and outs of it,” Frost says.
“But we were hesitant placing the technology in
the ICU because of three main challenges.”

Frost describes the challenges, as follows:
1. The documentation is complex. “The elec-

tronic medication administration documentation
that we’re trying to achieve is coupled in our soft-
ware with all of the other non-medication-related
documentation that the nurse has to do,” Frost
says.

For example, the nurse has to measure vital
signs, fluid balance, and provide head-to-toe
nursing assessments, he says.

“In our technology, the nurses have to docu-
ment those data points along with medication
administration,” Frost says. “But the ICU requires
more intensive documentation of those types of
data points.”

So the ICU staff nurses and other profession-
als were reluctant to use the technology, Frost
adds.

2. It alters the staff’s workflow. The order
entry process drives the nurse’s workflow and
can determine what the nurse’s workflow is,
Frost says.

The process highlights when the first dose is
ordered and the time medication therapy is dis-
continued, he explains.

“These can all drive the nurse’s workflow
goals,” he says.

For example, if there’s an order for a new
antibiotic to be given twice a day, and it is 
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Resolving issues of ‘wrinkled barcodes’

Any time a hospital pharmacy introduces new
technology into the workflow there will be process
changes and barriers to overcome.

“They won’t magically standardize the process, so
there has to be a detailed workflow analysis that
involves end users of that technology and process,”
says Craig P. Frost, RPh, MBA, pharmacy manager.

1. Equipment can fail. “If the barcode scanner
isn’t scanning, or it’s not in the right field of its
software, then there’s a problem impacting
workflow,” Frost says.

Sometimes this is a problem that can be
prevented through robust staff training, Frost notes.

And after training, there needs to be heavy
support during the barcode scanning technology’s
implementation, he says.

Also, it’s a good idea to have a collaborative team
available to listen to any workflow complaints and
issues that arise, Frost says.

“We have a collaborative team of information
technology professionals, pharmacists in a steering
committee, so that any issue can be brought up and
addressed and followed appropriately,” he explains.
“You need a guiding team representing all parties to
address any type of workflow problem.”

2. Nurses develop work-around habits. Often
when the new technology doesn’t work the way

nurses expect or if it belabors a process, the nurse
will find a way to work around the technology.

“You need to have assistance for front-end users
because nurses more than any other health care
worker will find a practical way of getting around
anything that prevents them from taking care of their
patients,” Frost says. “So it’s critical to have early
on-site support, around-the-clock support during the
implementation, to prevent work-arounds and bad
habits from developing.”

And when a bad habit or barrier crops up, there
should be a support person to show the nurse how
to resolve it.

3. Wrinkled IV barcodes slow the workflow.
“The barcode could be wrinkled on the IV bag, and if
the nurses are trained to smooth it out, that is one of
those little tricks that really work,” Frost says.

The barcode scanner needs a flat, unencumbered
surface to read that machine code on the label, he
notes.

“So if the label is torn, smudged, wrinkled, or
crinkled, there’s a chance the scanner cannot detect
what the bar code is, and it will stop the workflow,”
Frost explains.

The pharmacy department is responsible for
making certain the IV bag’s barcode is not damaged
or altered in any way, Frost says.

“And we need to teach nurses to recognize the
problem and to know who to call to get it fixed,” he
adds. “Maybe the IV bag needs to be relabeled.”

This is why barcode technology support is critical,
he says.

“All of us need to work together to make the
technology work,” Frost says. “If one of us slips up, it
won’t work.” ■

Some of the barriers to 
placing technology in hospital



supposed to be started immediately, there’s a
problem if the bedside processes make it diffi-
cult or impossible to meet that goal, Frost
explains.

“That can cause a problem in the nurse’s
workflow because the nurse will be late with
the task, even though it’s not the nurse’s work
efficiency that is the problem, but a technology
issue that is making the nurse late in medica-
tion administration,” Frost says. 

“So the pharmacist has to be sensitive to
those sorts of workflow issues and think about
order entry and the downstream impact of
scheduling that order entry,” he adds.

This workflow barrier has been a challenge
since the beginning of the bedside administra-
tion, Frost notes.

For pharmacists, there isn’t that much infor-
mation about how it will impact their workflow
in the ICU, Frost says.

“In the ICU environment, there are more
emergent clinical situations where nurses need
to administer more medications more quickly,
and that can be held back by technology,” Frost
explains. “If barcode technology adds time to
an already urgent situation, then it can be a 
barrier.”

Also, if the electronic documentation isn’t
done in a timely manner then physicians who
rely on the data to assess patient status will be
concerned that they cannot make a decision
about their patients’ therapeutic needs, he adds.

3. Documenting titrated medicated infusions
is a challenge. “The rate of administration of
medicated infusions changes based on physio-
logical parameters of the patient,” Frost says.
“Frequently, the software package we have 
does not have a robust way of dealing with
that.”

This is an obstacle that is primarily limited to
the ICU environment, he adds.

The primary barrier to a smooth implementa-
tion of barcode technology and the theme that is
present in all three challenges is timing, Frost
says. (See sidebar about barcode technology
barriers in acute care setting, p. 91.)

“How long does it take to do a particular
administration-related task? How long does it
take to document oral medication versus infused
versus dialysis medication?” Frost says. “We
need to look at details around the timing of those
nursing tasks.”  ■

Barcode study to seek new

ways to improve workflow 
Focus is on barcodes in the ICU

Barcode technology provides hospitals with
efficiencies and the potential benefits of

improved medication safety, but there can be
problems with the technology due to workflow
issues.

A study that is just beginning has one of its
fundamental goals to identify barriers and
inhibitors to success and to formulate strategies
for overcoming those workflow barriers, says
Craig P. Frost, RPh, MBA, pharmacy manager at
St. Luke’s Episcopal Hospital in Houston, TX. 

“So if we see perhaps some unnecessary time
being spent on something or a step that is causing
everyone problems, it may need to be elimi-
nated,” Frost explains.

This study will include observation of how
nurses use the barcode technology and how their
time and workflow change with its use, says
Sujit Sansgiry, PhD, an associate professor and
director of graduate studies at the University of
Houston in Houston, TX.

Sansgiry and Frost are co investigators of a
study that recently was funded by a 2008 medica-
tion safety team grant on optimizing bedside
technology solutions by the American Society of
Health-System Pharmacists (ASHP) Research and
Education Foundation. The study is titled, “A
randomized controlled study to identify work-
flow factors in implementing safe and effective
bedside barcode technology in the intensive care
unit.”

The investigators hope to learn more about the
different aspects of workflow in both direct
patient care and indirect patient care and medica-
tion activities, Sansgiry says.

For instance, they’ll study where nurses spend
their time when they don’t use barcode technol-
ogy versus where they spend their time when
they have access to this technology, he adds.

“We started down the barcode path in the hos-
pital, unit by unit,” Frost says. “So we have some
patient care units we could study before barcode
technology and after barcode technology, and we
can start collecting data in the ICU.”

The researchers expect that the amount of time
nurses spend on medication administration activ-
ities before barcode technology is implemented is
time that could be available for direct patient care
after the technology is implemented, Sansgiry
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says.
“The reality is that barcode technology allows

documentation, and it allows the pharmacist to
see what is happening in the ICU setting, because
as soon as it’s scanned, the information is avail-
able to the pharmacy,” Sansgiry says. “Once
nurses give the medications then the information
is immediately available to anyone who wants it.”

So Sansgiry and Frost will study how nurses
spend their time before and after barcode tech-
nology is implemented to see which type of activ-
ity changes, he adds.  ■

New technology catches
mistakes on camera
Pharmacist can check techs remotely

As hospital pharmacies grow and their vol-
umes increase, it becomes essential to con-

sider new technology that will enhance efficiency
and improve safety.

The 300-bed Flagler Hospital of St. Augustine,
FL, has incorporated a new software technology
to meet these goals and to provide a way of track-
ing precisely how pharmacy technicians are per-
forming their tasks.

“I first saw this IntelliFlow technology when I
went to a mid-year conference,” says Toni
Covato, RPh, MS, director of pharmacy at Flagler
Hospital. “I was excited about it because we did-
n’t have a way of tracking access and to go back

and be 100%
certain who
prepared
something.”

When
there’s a prob-
lem in the
pharmacy, it’s
often difficult
to find out
where the mis-
take occurred.

“If you have

a problem, you want to be able to go back and
investigate,” Covato says.

Hospital pharmacies have a heightened sensi-
tivity to medication errors these days because 
of the recent high profile cases involving heparin
overdoses, including the cases involving infants,
says Dennis Tribble, PharmD, chief pharmacy
officer and chief technology officer of ForHealth
Technologies of Daytona Beach, FL. ForHealth
markets the IntelliFlow software, as well as simi-
lar hospital software called IntelliFill IV and
IntelliFill Chemo.

“What these incidents are bringing home is
we’re seeing a system architected to handle a rel-
atively low volume of medicines for a relatively
small patient population in their 60s and 70s that
hasn’t changed functionally in the last 30-40
years,” Tribble says.

“The result is that system is beginning to be
stressed as baby boomers age and the demand
for product increases,” Tribble adds. “We could
argue the methods and systems set in place
years ago are being stretched to the limit, and
very good and competent people are being
pushed into situations where errors are
inevitable.”

Human errors are inevitable, he notes.
“If your hospital is producing 10 medical

errors a month then it’s probably because it’s
designed to do that,” Tribble says. “If, for the
sake of argument, there’s a 1% error rate, which
most of us would say is pretty good, then on the
average day in a 350-bed hospital’s pharmacy,
there are several errors.”

So the point is that the errors are not the result
of incompetent pharmacy staff, but the result of
system and process problems, he adds.

The solution is to incorporate new systems and
processes in the hospital pharmacy, making use
of new technologies that reduce the potential for
human errors.

Flagler Hospital’s adoption in March, 2008, of
new software that provides a fully integrated
workflow manager for IV rooms has been doing
precisely that.

“We’ve had a whole process change for phar-
macy technicians because they have to take pic-
tures of all the steps they take,” Covato says.

The new technology includes the use of cam-
eras and foot pedal shutters to provide digital
pictures that can be checked remotely by hospital
pharmacists from any computer connected to the
hospital’s intranet.

“We don’t have to have a pharmacist sit in the
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IV room all day long to check IVs,” Covato says.
“They can go into the computer while at the work
station and check remotely.”

The digital pictures also improve checks and
balances.

“We can go back to the pictures if the nurse
says, ‘I sent an order an hour ago, where is it?’ to
see where the product is in the process,” Covato
says.

One of the challenges in adopting the new
technology was in training staff how to use it cor-
rectly, she notes.

“The information technology (IT) helped us
initially to train our staff, especially the super
users, the people who could work faster,” Covato
says. “Supervisors ended up training the rest of
the staff.”

The initial training wasn’t time-consuming, but
there was a need for follow-up training as techni-
cians had difficulty taking pictures in the optimal
way, she says.

“It’s a matter of getting everyone to do it the
same way,” Covato explains. “Some people han-
dle the drug first and some people handle the
solution first, and some people were taking too
many pictures.”

The pharmacist didn’t need 20 pictures of the
same image, so supervisors had to work with the
staff to create standards for when to take the pic-
tures, Covato says.

“We have them set the product under the cam-
era, tap the foot pedal, and go on to the next
one,” she says. “It shows the lot number, expira-
tion date, and how much solution they add to the
product and how much is taken out.”

At first, this process added a little time to the
technician’s tasks, but as they became more com-
fortable with the new system, they returned to
the same efficiency as before, Covato adds.

The software also provides other process
improvement and safety measures, including
these:

• Label processor and local database cache
server that accounts for every dose, continually
updates and sorts doses, provides integrated for-
mulary alerts to doses of high-risk or short effec-
tiveness drugs, automatic sorting, and a
continual server back-up;

• Situation board that continually updates
with a complete view of the IV room workload,
provides view of backlog of doses, reminds staff
when the next dose is due, and reminds staff of
remaining time to compound doses with short
effective periods;

• Permits pharmacist to check workstation
from anywhere on the hospital’s intranet and
continuously updates the full audit trail for each
dose prepared;

• Pharmacy tech workstation that has a
touch-screen user interface, integrated barcode
scanning system, automatic calculation of dose
amounts, on-demand printing of dose labels,
verification and audit trail of dose measure-
ments, digital imaging and bar code verification,
and makes all completed doses immediately
available at the pharmacist workstation.

“With IVs, the system takes every dose that
needs to be prepared from the pharmacy, and it
knows what is supposed to go into that and what
bar code in each injectable drug means,” Tribble
says.

“It tells someone when they grab the wrong
item, and it calculates the dose for them,” Tribble
says. “It gives them the volume in milliliters,
and then it captures pictures of the process so if
we have to look at it for any reason, we can do
that.”

The pictures improve the pharmacist’s ability
to check the work because they can be viewed
repeatedly and are three to five times life-size,
he adds.

For Flagler Hospital, the new technology has
enabled pharmacists to check technician’s work
without having to leave their work station,
Covato says.

“Before, a pharmacist would get out of his
seat, go into the back and check everything,
doing this at certain times of the day,” she
explains. “Now pharmacists don’t have to phys-
ically go back there because they can see the
whole process on their computer screen — so
it’s a big time saver for the pharmacists.”

Pharmacists also save time by being able to
check on where medication is in the process
without having to make a phone call, Covato
says.

But it’s the quality assurance and safety
aspects of the new software that matter the
most, she notes.

“You have a visual documented record of
what happened,” Covato says. 

“You have different people working in the 
IV room, and things get mixed up, labels are
switched, and mistakes might be missed at any
point in the process,” Covato explains. “This is
a way for a pharmacist to go back through the
process, flip through pictures, and see exactly
what each person did.”  ■

94 DRUG FORMULARY REVIEW / November 2008



Be cautious with 
topical thrombin

Hospitals should be alert to potential prob-
lems with giving topical thrombin intravas-

cularly, the Institute for Safe Medication Practices
(ISMP) warns hospital pharmacists.

Thrombin products are produced as a frozen
solution and a reconstituted powder, and they can
be packed with a parenteral syringe for the pur-
pose of preparing and withdrawing the product.

Since topical thrombin can stop minor bleed-
ing, it should only be applied to the surface of a
bleeding tissue, and it should never be injected
systemically. If the product is injected systemi-
cally it could lead to clotting and death.

ISMP describes an incident where a hospital-
ized patient was given topical thrombin 5,000
units intravenously, which soon after led to the
patient’s cardiopulmonary arrest and death.

Hospital pharmacies need to make certain staff
are trained to read the thrombin labels, which
warn against injecting the product. This routine
practice should prevent staff from mistaking topi-
cal thrombin with parenterals.

ISMP suggests these precautions be taken:
• The hospital pharmacy should prepare, label,

and dispense the drug, including doses used in
the operating room;

• Hospital staff should never leave a topical
thrombin vial or syringe at the patient’s bedside
because it might be confused as a parenteral
product;

• Put the product’s warning label, saying, “For
topical use only — do not inject,” to syringes con-
taining topical thrombin;

• Consider using solutions of topical thrombin
that can be used with an absorbable gelatin
sponge, if it’s appropriate for the patient’s
surgery; also, a dry form of topical thrombin can

be placed on oozing surfaces;
• Hospital pharmacies might consider using

spray kits of topical thrombin products, but
should again refrain from leaving reconstituted
topical thrombin in an unlabeled syringe before
attaching the spray mechanism.

For more information, check out the ISMP
Medication Safety Alert’s March, 2008, issue,
available at www.ismp.org/newsletters/nurs-
ing/articles/2008_03-1.asp.  ■

Off-label injection of 
P 32 is problematic

FDA MedWatch issued a warning in
September, 2008, that patients injected 

with chromic phosphate P 32 suspension, or
Phosphocol P 32, into a joint might be at greater
risk for leukemia.

A 9-year-old child and a 14-year-old child 
with hemophilia developed acute lymphocytic
leukemia about 10 months after receiving intra-
articular injections of Phosphocol P 32 (0.6 and
1.5 mCi total dose, respectively), according to
FDA MedWatch.

The MedWatch report also warns that radia-
tion injury, including necrosis and fibrosis, to the
small bowel, cecum, and bladder, could follow
administration of P 32 into the peritoneal cavity.

Both adverse reactions were associated with
post-approval use, and the FDA has no estimate
as to their frequency.

A full report can be found at the FDA's web
site at www.fda.gov. ■
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