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S P E C I A L  F E AT U R E S

Neuenschwander: Let me tell you
how this roundtable discussion came
about. I had a number of conversa-
tions with pharmacists at the June
meeting about computerized prescrib-
er order entry (CPOE). It occurred to
me that, with Leapfrog pressing so
hard for CPOE, hospitals are almost
feeling guilty or embarrassed for not
having CPOE or not being ready to
have it. And yet when I would talk to
pharmacists, I began to hear a com-
mon theme: We all believe that
CPOE is important, but it is far more
complicated than we expected.

The medication-use process begins
with prescribing, then pharmacy
review, then dispensing and distribu-
tion, and ends with the actual medica-
tion administration and charting.
Among these steps, I believe that
the middle one—dispensing and
distribution—has the most mature
technologies. Overall, I think the
technological applications in the
medication-use process are still in
their adolescence. They’re gangly, and
they look more mature than they are.
The limits are not so much with the
mechanical technologies themselves
as with the human interface with the
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technologies. Do people know how to
use these things really well? We are
learning that sometimes you should
automate, sometimes you should not.
Manual systems are sometimes better.

It seems to me that the next ma-
ture category is bedside technology
(i.e., drug administration and docu-
mentation). The least mature and de-
veloped is CPOE. In addition, CPOE
is more complex than bedside at the
point of care. That is saying a lot be-
cause bedside technology is very
complex. CPOE may seem a simple
problem at first, because people un-
derstand the issues of doctors’ hand-
writing, transcription errors, hard-to-
read orders, etc. Now we know that
handwriting is only one small part of
physician order entry. It appeared to
me that Leapfrog had imagined that
physician order entry was further
along and simpler to employ.

VanEeckhout: I agree. Leapfrog
seemed to think that one could buy
CPOE in a shrink-wrapped box, plug
it in, and make it work.

Rough: The evidence supporting
the push for CPOE has been generat-
ed primarily from two organizations
that developed and implemented

home-built CPOE systems. They are
Brigham and Women’s Hospital in
Boston, Massachusetts, and the Latter-
Day Saints Hospital in Salt Lake City,
Utah. To my knowledge there are no
published data available on the im-
pact of a commercially available
CPOE system on patient safety.

Neuenschwander: I heard a pres-
sentation by Vanderbilt. They said it
took them six years and $6 million to
implement the CPOE system, and
they talked about the complexities of
the whole process. The cost of pur-
chasing the technology was about
one fourth of the costs of implemen-
tation and utilization.

However, in my opinion, bedside-
scanning technology is ready to roll.
Perhaps it’s not perfectly ready, but it
is more ready than CPOE. One thing
that has held up bedside scanning is
that we haven’t had the bar codes on
the medication packaging, so there
was no incentive for hospitals to car-
ry out automation at bedside. Now
FDA’s position on bar coding may
just be a tipping point. In the mar-
ketplace, vendors and many users are
taking notice. That’s going to make
the difference. Now the vendors are
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rushing to take advantage of the
pending FDA ruling.

Somani: I think there is going to
be a bigger rush because the barriers
to bedside technology are much low-
er than those for CPOE. Bar coding is
more confined than CPOE, since the
latter poses more organization-wide
challenges.

Rough: I don’t blame the Institute
of Medicine (IOM) report for mak-
ing stronger recommendation for
CPOE than for bedside scanning, be-
cause when the report came out,
commercially available CPOE sys-
tems were as or more sophisticated
than point-of-care systems. There
were no commercially available
point-of-care medication-scanning
systems in November 1999. Further-
more, literature supporting the safety
benefits of bedside scanning was not
available at that time.

Neuenschwander: It’s a given that
we would like to apply automation
accurately, skillfully, and efficiently.
However, I have a number of ques-
tions. Is it expedient to automate all
the steps in the medication-use proc-
ess? If so, what about priorities? Can
you automate all at once? If you can-
not do it all at once, which would you
do first? I believe pharmacists’ voices
must be heard on these issues rather
than everyone relying on the advice
of Leapfrog. Interestingly, many hos-
pitals are being pressured to imple-
ment CPOE.

Somani: I think some people in
pharmacy favored CPOE by looking
at what it was going to do for us rath-
er than looking at what it was going
to do for patients. Fortunately, we’re
starting to change our thinking.

Neuenschwander: I would also
like to hear your perspective on what
CPOE will do to the role of the phar-
macist. I have neighbors who are fine
physicians and surgeons and bright
people, and one of them said to me
recently, “Why do we need a phar-
macist?” It was a sincere question; it
wasn’t an arrogant question. He
wondered, if the physician can enter

the order into the computer, can’t
the computer sort all of that infor-
mation out? It’s a thought that per-
haps we could discuss later.

CPOE selection and

implementation

Somani: We signed with a com-
mercial vendor for a CPOE system in
July 2002. We are currently in the
design phase and anticipate putting
in a new pharmacy computer system
in May 2003. Next fall, we’ll phase in
the implementation of CPOE. It will
be a two- to three-year implementa-
tion phase for the three institutions
we have. We currently have Pyxis Rx
on the units with patients’ profiles at
all institutions. We have also used
Pyxis for the past five to six years.

Neuenschwander: Are most of
the medications pulled from auto-
mated medication cabinets?

Somani: Yes, except for com-
pounded and high-risk medications.
We currently do not have bedside
bar-code technology but are looking
into systems that can meet our needs.
A big challenge we may face is imple-
mentation exhaustion.

Rough: We are planning a pilot
implementation of CPOE in May
2003, but this date may be changed.
Our Information Systems (IS) depart-
ment unilaterally selected the vendor.
There was no involvement of any
clinical department in the decision.
There is one physician in the IS de-
partment. The choice was primarily
based on costs and current contracts.
We have this vendor’s infrastructure
throughout the hospital, so it seemed
to be the logical choice. To integrate
systems from any other vendor with-
in three years would have been next
to impossible.

Neuenschwander: Just for clarifi-
cation, was the demand for CPOE
driven by the Board, the CEO, or IS?

Rough: We have been talking
about it for years. Both CPOE and
bar coding were on the pharmacy de-
partment’s strategic plan since early
1990s. Pharmacy supported the ef-

fort, but could not by itself influence
any particular movement; it was
more the CEO telling IS that a system
would be implemented. It wasn’t a
matter of what we were going to do
but when we were going to do it. The
timeframe was set by our CEO and
CIO. So we’re planning a pilot phase
soon, to be followed by a two-way
interface with our pharmacy software.

It seems that we have implement-
ed almost every patient safety tech-
nology one can think of. Our phar-
macy computer system interfaces
with all of our automated systems,
including robotics—we were the sec-
ond hospital in the country to have
the McKesson RobotRx in 1993. We
use the robot for filling all scheduled
medication doses, about 50% of all
inpatient doses dispensed. We have
AcuDose RX automated dispensing
cabinets, also from McKesson. We’ve
had those for three years on all inpa-
tient units for storing primarily nar-
cotics and as-needed medications.
All first doses are filled with the first-
dose manual dispensing process.

We’re licensed for over 450 beds.
Our average daily census is about
360. We also have a product called
Narcstation from McKesson, an au-
tomated dispensing and inventory
tracking system for narcotics in the
central pharmacy. We also have bulk
packaging technology from McKes-
son. We use that to put bar codes on
about 1000 unit doses per hour. All
of these automated dispensing sys-
tems use the same software package
and interface with our pharmacy
software. We only have to maintain
one database of drug product infor-
mation in addition to the pharmacy
software, which makes maintenance
easier.

In December 2001, we started pi-
lot testing the bedside-scanning tech-
nology with AcuScan, now called
Admin-Rx. It has been very success-
ful. The bedside point-of-care medi-
cation scanning and hand-held wire-
less technology are live on 19 of our 26
inpatient units. The trauma-and-life-
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support unit and the pediatric units
will be the last to implement these
technologies in summer 2003. We
administer close to 10,000 doses per
day, and 75% of these are adminis-
tered via our Admin-Rx system.

Woodward: We have Pyxis cabi-
nets in all the units throughout the
primary medicine units. We were one
of the first to use Pyxis in the South-
west. We now have the Pyxis profiles
system. We use an automated retrieval
system, which uses PIC to light. We
cover most as-needed and controlled
drugs with Pyxis machines and fill
cassettes for scheduled doses. The
good thing about the system is that it
times and prioritizes the orders.

We have a little more than 500
licensed beds, but we operate at a ca-
pacity of about 380. Both CPOE and
bar coding were in the strategic plan
long before the IOM report. Of
course, nobody really paid much at-
tention to these goals until the IOM
report. However, the enthusiasm for
prioritizing CPOE over bar-code
scanning has recently faded, even
among physicians. At our institu-
tion, CPOE is no longer our highest
technological priority, and bar-code
scanning at the bedside has become
first priority.

We’re experiencing some of the
same things as Steve said. We have
McKesson Horizon Meds Manager
software, which is a Windows-based
product that performs a lot of clini-
cal functions. Because we mostly
have Siemens systems, I’m under a
lot of pressure, because of the need
for bar-code scanning and CPOE, to
change my whole pharmacy IS sys-
tem, which is very disturbing.

I sense that people around the
country are getting the same type of
corporate pressure. We all went
through the “best of breed” idea.
Now IS departments are realizing the
importance of integrating systems
and having a common platform for
all in-house systems. One doesn’t
want to head down the CPOE road
alone because when you inevitably

encounter problems, the finger will
point at you for running a renegade
system that is incompatible with the
rest of the organization.

I still believe CPOE has to be our
ultimate objective. However, I’d like
to wait for the commercial products
to mature a little more, and I’d also
like to have a choice. I’m very con-
cerned that we seem to be selecting
CPOE systems without any due dili-
gence, not because I’m against any
particular system but because we are
not asking the right tough questions.
I am not even sure that we really
know what those tough questions
should be, because there aren’t many
CPOE-related studies in the litera-
ture. There is no widely accepted
template that defines the essential el-
ements of a good CPOE system.
Consequently, we’re seeing things all
over the map in the name of CPOE.
Although a lot of systems are being
implemented around the country, we
have not heard many success stories
about CPOE. Everybody seems to be
talking about how difficult it is to get
these systems up and running.

Rough: Unfortunatley, I think
pharmacy directors may have less say
in what information technology
systems—not from a management
perspective but an IS perspective—
are implemented in an organization,
largely because of costs and system
integration. You may not be able to
afford the system that pharmacists,
nurses, and physicians favor because
of the prohibitive cost of revamping
the whole infrastructure. From our ex-
perience, we did not fight the decision
to choose Siemens to be our CPOE
vendor, but we quickly organized a
multidisciplinary team and devel-
oped core patient-safety principles as
guidelines for the CPOE system. We
took the guidelines to the pharmacy
and therapeutics committee who en-
dorsed the guidelines so that these
core patient-safety criteria were
deemed necessary by the medical
staff to be programmed into the sys-
tem before its implementation.

Neuenschwander: And the phar-
macy department initiated that?

Rough: Absolutely. Our multidis-
ciplinary medication-safety commit-
tee meets regularly. Last year, we de-
veloped best-practice criteria for
CPOE from patient-safety perspec-
tives. It is our way to have a say in the
process by getting our medical staff
involved in patient-safety guidelines.

Woodward: That’s exactly what
we collectively need to do. If we do
not, IS, nonpharmacy personnel, and
vendors are going to drive CPOE sys-
tem selection and implementation.
I’m not comfortable with that at all.

Neuenschwander: As an observer
of technologies and a consultant, it is
interesting to me how many deci-
sions about automation in health
care have been vendor driven, rather
than vision based.

Woodward: It sets us up for fail-
ure or significant problems if, as a
profession, we are not actively in-
volved in critical design decisions. In
that sense, bedside technology actu-
ally moves up the list. We are putting
together an RFP right now. Again,
Siemens is at the top of the list. We’ve
conducted site visits, and what I have
seen is fairly good. If we look at pri-
orities in automation, I think dis-
pensing devices are clearly within
pharmacists’ purview, bedside tech-
nology second, and CPOE a distant
third. Further, you do not get many
chances to fail. If you fail or have a
bad experience, you almost have to
outlive that. The turnaround time is
at least three to five years before you
regain the trust of hospital adminis-
trators and physicians.

Neuenschwander: That’s a com-
mon theme I’m hearing from phar-
macists. They say I have one chance
in the short run, and I want to get it
right. Interesting. John, you repre-
sent children’s hospitals. What are
your thoughts?

VanEeckhout: We are a business
alliance representing 41 freestanding
children’s hospitals across the United
States. Our own hospitals have im-
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plemented several patient-safety
technologies and continue to widen
their application. Every hospital has
a different level of technological so-
phistication. We have two hospitals
that were relatively early adopters of
robotic technology and bedside scan-
ning. But for pediatrics, it’s problem-
atic to implement robotic and bedside
scanning unless you have developed a
strategy to standardize all doses.
Even then, you’re not going to get a
huge percentage of those doses into
the robot. We have several other hos-
pitals that actually are using Bridge
for bedside medication administra-
tion with an interface to their phar-
macy systems. A few other hospitals
have adopted CPOE first, and they
are working through the process.
Then we’ve got a number of people
who are still waiting for the technol-
ogy on the marketplace to mature
further to meet their needs.

A number of products from dif-
ferent vendors, such as McKesson,
Cerner, and a smattering of others,
are used. Most facilities would prefer
to have integrated systems because
they believe that each interface be-
comes a potential failure point.

Our biggest challenge in bedside
scanning and bar coding is the lack of
standardized doses for pediatric pa-
tients since these doses are calculated
on the basis of weight. It is enormously
difficult to get the medical staff to
agree to some sort of standardization.

Neuenschwander: The standards
are internal to the organization?

VanEeckhout: Yes, each organi-
zation would need to create a list of
doses that are standardized in con-
juction with its medical staff com-
mittee. The standardization process
would apply to drugs with wide ther-
apeutic indices. Dose standardiza-
tion is not an option for drugs that
are very toxic or have narrow thera-
peutic indices. There are three ways
to approach dose standardization.
One is exact unit dose. This has
caused a lot of problems because
doses must be prepared exactly as

written for every patient. If a nurse
drops, for example, the syringes, the
pharmacist has to prepare them
again and send them back to the
floor. An hour later, the doctor may
change the dose, and the pharmacist
will have to throw the original sy-
ringes away and prepare them again.
This process has a high waste factor
associated with it.

The second approach is to use
unit of use. Unit of use is a standard
unit dose cup or tablet as manufac-
tured that probably contains a partial
dose for a pediatric patient. The third
approach is standardized dosing, in
which medical staff must agree to
some specific doses that will cover a
therapeutically available range. That
is most amenable to the bar coding
and packaging processes with the ro-
botic systems.

Neuenschwander: So in this stan-
dardization, the unit of use becomes
the dose administered, correct?

Rough: That’s critical. I believe
that  the Institute for Safe Medication
Practices (ISMP) and ASHP surveys
have pointed out that close to 40% of
doses that come from hospital phar-
macies in this country are not dis-
pensed in the dose actually adminis-
tered to the patient; nurses are
manipulating those doses. It is a very
common practice for pediatric phar-
macies to dispense multidose prod-
ucts and expect nurses to give the
appropriate amount. In such cases,
bar-code scanning technology pro-
vides minimal safety benefit because
grievous, wrong-dose errors may still
occur. At our medical center, we dis-
pense the exact unit dose for all
scheduled medications except nar-
cotics, which are stored in dispensing
cabinets. Safe systems require exten-
sive resources and are almost always
expensive to maintain.

VanEeckhout: For controlled
substances, we’re basically using the
unit of use because of the record-
keeping issues. Because of the record
issues you do force the wasting func-
tion for partial doses using a Pyxis or

an Omnicell device, but it still begs
the question: What does the patient
really get?

Somani: We do have some bed-
side charting technology at our hos-
pital. We have nurses charting and
documentation using Eclipsys, but
that system does not interface with
the pharmacy’s system.

Barriers to adopting CPOE

Neuenschwander: Obviously, it is
easy to require physicians to use
CPOE in the Department of Veterans
Affairs or the Department of Defense.
At the other end of the spectrum,
some facilities’ physicians just refuse
to use it. My question is, if you adopt
a CPOE system, what are the barriers
to getting physicians to use it? An-
other question is, if you adopt a bed-
side scanning system, what are the
barriers to getting nurses to use it?

Somani: I believe that CPOE will
not completely eliminate errors. It
takes longer for a physician to write
an order electronically than to write
it on paper. What is the incentive for
physicians to use CPOE? If we can
offer electronic documentation and
real-time retrieval of all information
at the same time, it will be easier to
get physicians to use CPOE. If the
process of entering orders is too slow
or presents too many alerts and hur-
dles, physicians are less likely to use
it; they will instead just give verbal
orders and let somebody else enter
the order for them.

Rough: I think another barrier is
cultural. I believe the probability of
successfully implementing CPOE is
directly proportional to the percent-
age of orders written by medical resi-
dents. If you can get a few attending
physicians championing CPOE,
compliance is more likely. But even
at the sites that have successfully im-
plemented, over 25% of orders are
verbal.

Neuenschwander: The first thing
Michael Cohen of ISMP says about
verbal orders is “don’t make verbal
orders.”
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So, what you are saying is that we’re
trying to avoid verbal orders by imple-
menting CPOE.

Rough: You need to give your
pharmacists and nurses authority to
enforce the hospital’s verbal-order
policy and discourage the use of verbal
orders for physicians’ convenience.

Somani: Some institutions have
found that, with increasing verbal or-
ders, physicians and nurses do not
put this information into the system,
and drugs have been given without
any documentation of the order.

Rough: We see that all the time.
We’ve seen nurses give doses for
which no orders have been docu-
mented. It’s worse in the intensive
care unit. A nurse would scan a med-
ication, the system would produce an
alert, but the nurse would override it.
The nurses and physicians probably
have every intention to go back and
document the order, but they forget
to do it because of distractions from
other responsibilities.

Shabir, you mentioned that alerts
are one of the barriers to implement-
ing CPOE. I think properly struc-
tured alerts in physician support sys-
tems can be valuable. A problem is
that many commercial systems do
not produce an alert until the physi-
cian has written multiple orders and
then submits all orders. Then the
alerts appear, and the physician must
reenter the orders if they wish to
comply with the alert. Vanderbilt’s
system is the only one I know of that
gives alerts when physicians select
each drug, not when the whole order
is submitted. I think that is one rea-
son why Vanderbilt’s system is suc-
cessful. The alert system was devel-
oped by a full-time physician and
pharmacist who devised how to best
insert these alerts to make the system
more user-friendly.

Woodward: I hear complaints
from nurses and physicians about
systems that are isolated and not fully
integrated. Although nurses under-
stand the importance of bar-code
verification systems, the idea of hav-

ing to use one system for medication
administration and another for rou-
tine documentation does not appeal
to them. It is the same with physi-
cians. If they must enter medication
orders into one system but have to
use a separate system for everything
else, CPOE won’t meet their needs.
We want the system to do more than
one task at a time because it’s not
practical for physicians to just enter
medication orders or for nurses to
document medication administra-
tion. The whole spectrum of care
must be considered and addressed by
these systems.

Somani: A comprehensive proc-
ess of care rather than compartmen-
talized care.

Rough: But no vendor has a
commercially available, off-the-
shelf point-of-care medication-
scanning system and a good nursing-
documentation system on the same
platform, so you are dealing with in-
terfaces. I’m glad we are addressing
medication administration first and
nursing documentation second at
UWHC. To do both simultaneously
is particularly difficult because medi-
cation scanning alone presents many
challenges.

Woodward: I’m not disagreeing
with you, but nurses in our health
system insist that they must have
both pieces and thus far have rejected
less comprehensive systems.

Neuenschwander: Here again, I
think we are encountering our lack of
understanding of how people work
with machines. I was on an airplane
going to a Health Information Man-
agement Systems Society meeting.
Bill Gates was the keynote speaker;
he sat two rows in front of me on the
airplane. I could see him from where
I was sitting. Next to him was an as-
sistant from Microsoft typing away
on a laptop. Bill Gates was writing his
speech on a legal tablet! Bill Gates
believes we’re going to read War and
Peace on palm pilots, but he was
writing on paper. My point is this:
When we implement new technolo-

gies, two tests have to be conducted.
One, will the robot pick up a medica-
tion, put it where it’s supposed to be,
and read the bar code correctly?
Next, how does it fit in the workflow
of human activities in the pharmacy?

With bedside systems, the com-
puterized devices might work flaw-
lessly, but how will using them affect
nurses’ work? Will people carry the
device? Do they want to carry it? Do
they want to roll it around instead?
Do they want a full screen or a small
screen? Do they want a small screen
to carry and a big screen elsewhere?
We have to deal with these complexi-
ties. This is one area that has stale-
mated a lot of progress.

Rough: Very often people think
they want what they don’t have.
However, with wireless technology,
medication orders can come across
with point-of-care scanning systems.
Instead of comparing the pharmacy-
generated medication administra-
tion record (MAR) on paper with the
physician’s order, the nurse can veri-
fy orders with a hand-held computer.
The beauty of it is now nurses can
take the hand-held device anywhere
on the unit and verify orders. It sub-
stantially simplified their work.

VanEeckhout: In the pediatric set-
ting, if you don’t have standardized
dosing, nurses have to manipulate ev-
erything, which adds many additional
steps. Standardized dosing and unit
dosing must be in place before CPOE
and bar coding are implemented.

Somani: Talking about technolo-
gy, I think we’re often guilty of
building the technology around the
workflow without first making the
workflow more efficient.

Rough: Alerts can be as big a
problem with nurses at the point of
care as they are to physicians enter-
ing orders into a CPOE system. I hear
vendors talking about sound-alike
drug warnings at the bedside with
point-of-care technology. If you scan
a bar code and it’s the right bar code,
why do you need a sound-alike drug
warning? Vendors are learning that
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nurses don’t always want to look up
drug information at the bedside or
review all of these alerts. We are
working with our vendor to give us
the ability to require nurses to pro-
vide vital information and for the
system to produce alerts only when
it’s absolutely necessary from a pa-
tient safety perspective.

VanEeckhout: Our organization
has a million-dollar project that is
looking at organizational transfor-
mation—what we need to do with the
technology, how it will be incorporat-
ed into the workflow. Our organiza-
tion is intently looking at that because
we realize that if we don’t leverage the
technology, the $25 or $30 million the
hospital will spend on technology will
not be used efficiently.

Rough: I agree. Planning and work-
flow redesign is essential when you im-
plement and use a new technology.

Comparison of CPOE and bedside

scanning

Neuenschwander: We must con-
sider not only the cost but more
importantly the return value on
investment—the cost justification
based on return. How does the cost
of CPOE compare with that of bed-
side scanning, and what is the value
justification?

Rough: In terms of personnel, for
implementing CPOE, we’ve added 13
dedicated full-time equivalents (FTEs)
to the hospital’s budget. Those are
needed for planning and keeping up
with implementation, including one
pharmacist, one pharmacy techni-
cian, and a number of FTEs in the IS
department. For point-of-care im-
plementation, we’ve had one nurse
project coordinator added, 0.75
pharmacist FTE that we absorbed
into a manager’s role. The project
also requires about 1.4 technician
FTEs for bar coding and maintaining
the database. That was 2.4 total hos-
pital FTEs added to the budget versus
13 FTEs for CPOE. Bedside scanning
costs about one fifth of CPOE and
needed no IS personnel involvement

except setting up network connec-
tions; pharmacy can manage the en-
tire database without extensive IS
support. There is really no physician
involvement, either.

A study published a few years ago
estimated that a good CPOE system
could intercept 93% of prescribing
errors—a good pharmacist could in-
tercept 94%. The study found that, in
most facilities, a decentralized clini-
cal pharmacist can be as useful as a
CPOE system in intercepting poten-
tial adverse drug events. Decentral-
ized clinical pharmacists are a more
cost-effective and feasible solution to
medication errors than commercially
available CPOE systems now.

Neuenschwander: Does the 1:5
ratio in FTE expense sound reason-
able to everyone?

Woodward: Intuitively, that sounds
right.

Somani: I think the ratio may be
even bigger than that.

VanEeckhout: When you have
complex drug therapies like we have
within pediatrics, I think the cost
contrast between the implementa-
tion and maintenance of CPOE and
bedside scanning would indeed be
much more.

Neuenschwander: I feel that,
compared with CPOE, the lower
hanging fruit is bedside technology. I
would further argue that bedside
scanning helps accomplish some of
the very same objectives we are trying
to accomplish in CPOE. What we are
trying to do with CPOE is help physi-
cians make safe, accurate orders and
enter those orders into the system
safely and accurately, correct? How-
ever, the current system of MARs
that a physician relies on may not
accurately reflect everything a patient
actually receives. I call it an estimated
MAR, because nurses are not always
capturing medication administration
at the point of administration. Too
often they are documenting the in-
formation by hand, down the hall,
and from memory. The MAR is not
always accurate or complete.

Rough: That’s exactly what we
found through direct observation
from internal studies conducted
before we implemented bedside
scanning. Eight percent of all doses
administered were not documented
accurately on the MAR. That trans-
lates to over 120,000 doses a year on
inpatient units that were given but not
documented properly on the MAR.

Somani: CPOE involves more
than just having the physician enter
the orders. If you have all the infor-
mation in front of you electronically,
from medical history to MAR, you
can make decisions so much more
efficiently and effectively.

VanEeckhout: The available sys-
tems are still not sophisticated
enough. We have hospitals in which
CPOE amounts to physicians typing
orders into a computer that are then
printed in the pharmacy.

Somani: Then we may be paying
for a very expensive word processor.

VanEeckhout: The other issue is,
are we producing high-tech mistakes?

Neuenschwander: Back to ap-
proximate MARs. In an ideal world,
every administered dose is scanned,
physicians know exactly what medi-
cation is given and when so that they
can proceed on the basis of accurate
documentation. If you are not cap-
turing actual drug administration
with scanning, is there a CPOE sys-
tem that can compensate for that? No.
If we are getting actual documentation
closer to the point of administration,
that helps tremendously. If we be-
lieve CPOE’s value is facilitating a
more accurate medication-ordering
process, bedside scanning adds value
to the medication-use process from
the other end. That’s why I say it’s a
very attractive low-hanging fruit.

Woodward: You also have to
look at what you don’t get done. To
me, bar coding is a more logical
choice to implement first because it
is more durable and less expensive
than CPOE and is less likely to de-
rail further progress in technology
implementations.
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Rough: In the meantime, CPOE
systems will mature. The sophistica-
tion required of bedside scanning
technology to prevent serious errors
is less than that required of CPOE
systems with clinical decision sup-
port functions

Somani: For bar coding, the
learning curve is not steep. Nursing
doesn’t have to learn that much. The
biggest challenge I see is getting the
bar code on the medication package.

Rough: The biggest challenges in-
clude doses that are compounded in
the pharmacy such as i.v. and extem-
poraneous preparations. You have to
rely on your pharmacy software ven-
dor to put legible bar codes on all
product labels.

Neuenschwander: How difficult
it is to persuade nurses to use bar-
code scanning at the bedside?

Somani: I don’t think it would be
too difficult to get nurses to use it if
they knew its value in providing safer
care.

Rough: A related issue is, can we
perform quality assurance reviews?
We periodically collect reports of
non-bar-coded medication adminis-
tration information from our com-
puter system, and our nursing project
manager reviews them. Once she dis-
covers certain nurses are administer-
ing non-bar-coded drugs, she shares
the result with their manager. Once
nurses know you have the ability to
audit their use of the system, they are
more likely to comply with the sys-
tem. In addition, as soon as a nurse
gets a near-miss error alert from the
system, he or she is sold on the bene-
fits of using the system properly.

Neuenschwander: The Joint Com-
mission frowns on nursing overrides
in automatic drug-dispensing cabi-
nets. Likewise, overriding the proce-
dure of bedside bar-code scanning is
wrong. Processes, procedures, and
protocols have to be followed. The
better systems catch work-arounds
and make them more difficult to do
in the first place.

Somani: Another point is that if

the technology is not user-friendly,
people tend to work around it. We
sometimes forget that.

Rough: You had mentioned bed-
side scanning might be a lower-
hanging fruit than CPOE. If you
compare the safety features and
double-checking mechanisms within
prescribing and drug administration,
you’ll realize that more safety checks
have been built into the prescribing
process. Under prescribing, there are
pharmacists reviewing the order,
nurses checking the order, preprint-
ed order sheet, hospital guidelines,
etc. You have all these double check
systems. Under medication adminis-
tration, all you have is the nurse and
the patient. We know that the vast
majority of medication administra-
tion errors made by nurses do not get
intercepted; they reach the patient.
Some hospitals even maintain the
MAR by hand; they don’t even use a
pharmacy-generated MAR.

Effects on pharmacy practice

Neuenschwander: What happens
to the pharmacist’s role in drug ther-
apy review after CPOE becomes the
norm? Does the pharmacist end up
with a stronger medication specialist
role in the process, or will the phar-
macist be automated?

Somani: Some of the pharmacist’s
role may be replaced. When all i.v.
solutions were made by a pharmacy
rather than by Abbott and Baxter,
there was a fear that pharmacists
would lose their jobs by the availabil-
ity of commercial i.v. products. I
think as long as we continue demon-
strating value, there will always be a
need for pharmacists.

Neuenschwander: As clinicians,
one of the pharmacist’s roles is re-
viewing orders and consulting with
physicians about drug therapy. Is
that threatened by CPOE?

Somani: Not in the near future.
The systems today are still very im-
mature. We talked to people in one
organization who said that 40% of all
orders that come to the pharmacy

through CPOE require no changes to
be made by the pharmacist. The oth-
er 40% need minor tweaking, leaving
20% that need major modification.
We still have a long way to go before
we take the pharmacist out of this
process.

Rough: CPOE systems usually
aren’t dispensing systems; they can-
not generate your PIC list, your dis-
pensing list, and your TPN list. De-
pending on the level of your system,
you’re not going to be able to take
away pharmacy’s distributive work,
but hopefully we will get there. I
heard reports of four-fold increases
in the percentage of orders that re-
quired pharmacists’ intervention be-
cause their CPOE system allowed in-
coherent orders to come through,
like choosing a suspension instead of
an i.v. solution. I do not believe the
need for clinical pharmacists will be
reduced by CPOE; in fact, it may in-
crease to ensure the systems function
safely and efficiently.

Somani: Once we have automa-
tion, we can get complacent. Some
call it automation bias—you defer to
the automation rather than actively
thinking.

VanEeckhout: When physicians
are making rounds, they are assimi-
lating different pieces of information
from various sources. The hazard ex-
ists that, if not all the information is
immediately available or appropri-
ately placed, they could make deci-
sions that are not optimal.

Somani: Current CPOE systems
are not expert systems. It will take
some time to develop systems that
make smart clinical decisions.

Rough: Once CPOE systems be-
come more sophisticated, we may re-
duce a lot of technical burdens on
pharmacists. The retrospective drug
utilization evaluations and interven-
tions, therapeutic interchange, error
reporting, mediation problem, and
nonclinical interventions caused by
sloppiness can be resolved before the
order reaches pharmacy. Pharma-
cists can then concentrate on things
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like medication histories upon ad-
mission, monitoring drug therapy,
and defining optimal treatment rath-
er than intervening after the fact.

Woodward: I agree. The amount
of hours our pharmacists spend on
order entry is huge. We have a long
list of things that we need to do more
of, including recording medication
history upon patient admission and
managing therapies, but we can’t get
to those because we are still so tied to
the computer. We would welcome
being released from some of our me-
chanical duties as long as we do not
give up the critical activities.

Rough: Before and after CPOE
implementation, you need one or
two full-time pharmacists to do
nothing but work with physicians to
explain how you’re going to provide
adequate clinical support in a CPOE
system. You have to invest on the
front-end to save on the back-end.
However, we had tremendous
difficulties in recruiting CPOE phar-
macists who wanted to work with
physicians to standardize, build con-
sensus, and develop idealized clinical
decision support systems. We can’t
get the pharmacists to apply for this
position for two reasons. First, this
role is so far ahead of the curve that
people who apply don’t visualize it
well. Second, there is no direct pa-
tient care in the work; pharmacists
who are really qualified are not that
attracted to the job because of the
lack of interaction with patients.

Somani: We’ll need more of the
right types of pharmacists. However,
the systems are not at a point to
achieve such vision.

Neuenschwander: So you are say-
ing that you are not threatened by
CPOE. CPOE may take away some of
the mundane responsibilities, but it
gives pharmacists the opportunity to
provide more meaningful clinical
service.

VanEeckhout: I agree, but I think
that CPOE will take away part of that
safety net we’ve always provided.
Hopefully, we will be able to devote

some time to far more meaningful
things in patient care.

Somani: Exactly. We haven’t even
touched on the ambulatory care are-
na, where most health care is provid-
ed. Given the time and opportunity,
we can make a tremendous impact
on patient care.

Woodward: A lot of clinical inter-
ventions performed by pharmacists
now are actually clinical housekeep-
ing that could be expedited or elimi-
nated by improved systems.

Somani: I think we have an op-
portunity to drive toward better and
safer patient care rather than resist
technology and change.

Rough: And hiring clinical phar-
macists is a lot easier than imple-
menting CPOE. They probably do
the job better than any commercial,
off-the-shelf CPOE system.

Somani: Doing nothing is unac-
ceptable. When it comes to correct-
ing the system to reduce errors, we
can do everything at once or we can
tackle certain components first. I
don’t think our patients can wait.

VanEeckhout: You’ll write your-
self into oblivion if you just sit on
your hands.

Bar-coded packaging

Neuenschwander: Automated
drug distribution systems have pene-
trated the marketplace over the last
15 years. About two thirds of all hos-
pitals have some automation for
drug distribution and dispensing.
However, barely more than 5% of all
hospitals have fully decentralized
their automation (i.e., dispensing all
orders from the automatic cabinets).
About 95% of the hospitals in Amer-
ica are still filling cassettes, even if
they use automated dispensing cabi-
nets for narcotics and as-needed
(PRN) medications. Will the trend
continue until all hospitals have
100% automatic drug distribution? I
don’t know. Do you believe bedside
scanning will become standard for
practice in most hospitals?

Somani: I believe it’s going to be-

come standard for several reasons.
One, the barriers to implementing
bedside scanning are low. It gives the
biggest “bang for the buck.” It helps
cut 38–40% of errors at the point of
drug administration. The retail in-
dustry has been using it since 1974,
and look at the success it has
achieved.

VanEeckhout: Retail pharmacies
have implemented bar codes for
checking and verifying patients and
products.

Woodward: If the process of bar
coding at the bedside is in place prop-
erly, you can dispense medications
easily, efficiently, and safely (in terms
of controlled substances), regardless
of the dispensing system used.

Neuenschwander: So do we agree
that bedside scanning is going to be-
come a standard of practice?

Rough: It will be the best practice
standard. I think it will take 5–20
years before it becomes the standard
of practice. Rural hospitals may nev-
er have bedside scanning. They’ll
probably use an electronic MAR first.

Neuenschwander: In my opinion,
however, bedside scanning is going to
be adopted more quickly than auto-
mated distribution and dispensing has
been adopted. Within the next seven
years it will be virtually universal.

Rough: If we can get health care
payers to understand that they need
to differentially reimburse based on
quality. Automation is so expensive.
Hospitals that have no margin to im-
plement point-of-care technology
cannot afford it. I bet that half the
hospitals could not afford automa-
tion even if they had universal con-
sensus that it is the right thing to do.

Neuenschwander: There is no
business case for it. It’s a case for
safety and quality of care. After the
FDA hearing on bar codes on pack-
ages, someone said, “I am afraid that,
once bar codes are put on packages,
hospitals are going to be afraid to
have scanning, because they will have
electronic documention to show ex-
actly what medications are adminis-
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tered and when.” Somebody else
commented, “No, hospitals will be
afraid not to have scanning.”

Most soft-dollar investments are
hard to sell with hospital administra-
tion. If you can show that you got rid
of three FTEs, that is convincing, but
if you say you have avoided three er-
rors at $5000 per error, that is not so
compelling for them.

Rough: Let me throw a monkey
wrench in the argument for bar codes
and fully decentralized drug dispens-
ing cabinets. Bar-coded packages
take up a lot more space in the dis-
pensing cabinet than non-bar-coded
doses. We had to cut the inventory
by about 30%, which is why we had
to restock our high-use automated
dispensing machine more frequently.
If we have a fully decentralized sys-
tem to dispense 90% of all doses, I
would need to double the number of
dispensing cabinets to accommodate
all the bar-coded doses. So I think the
approach for dispensing is to use a
combination of cassette drawers and
dispensing cabinets, using the latter
for narcotic floor stocks, emergency
medications, and so forth.

Somani: That’s assuming that the
packaging is not going to change.
Economics is going to drive it. Phar-
macy has to insist on getting bar-
coded packages.

Rough: We keep saying that, in
addition to NDC numbers, we  want
lot numbers and expiration dates.
We need to be careful of what we
wish for. I firmly believe if we insist
on everything, we will get nothing.
Manufacturers will stop producing
unit doses to contain costs.

Neuenschwander: From what I
heard at FDA hearings and through
my interactions, I believe FDA is go-
ing to mandate bar codes on all im-
mediate containers. FDA will not use
the term “unit dose.” It doesn’t use
that nomenclature because it doesn’t
use it now in packaging regulations.
What is an immediate container? For
a pill, it is a blister pack with one pill,
it is a paper bag with two aspirin, it is

a bottle of 10, a bottle of 50, a bottle
of 5000. For liquids, it’s an ampul,
vial, or syringe.

When the mandate comes through
that requires every immediate con-
tainer to have a bar code on it, if
manufacturers hold back from doing
pills, pharmacies have means to rap-
idly and relatively safely package pills
themselves. The real crunch is the am-
puls, vials, and syringes. The manufac-
turers just have to put bar codes on
the containers, and they will. At first,
the bar code has to contain the drug
identifier. Later, perhaps a number
of years away, the bar code will prob-
ably contain a lot number and an ex-
piration date. Reduced-space sym-
bology (RSS), which is available now,
will make this possible. An encourag-
ing sign is that Abbott and Pfizer
have committed to using RSS and are
leading the wave.

Rough: It’s really cost neutral to
package our own unit doses. We
need 1.5 technician FTEs to do the
repackaging, but we’re saving over
$65,000 a year on drug acquisition
costs. We’re actually saving a little bit
of money by purchasing in bulk in-
stead of unit doses. However, buying
in bulk and doing our own repackag-
ing can raise some new quality-
control concerns. Pharmacy repack-
aging errors may be perpetuated
once bedside scanning is implement-
ed, because nurses tend to rely on a
correct bar code for identifying the
correct drug.

Woodward: We’re going through
the same thing. Some new technolo-
gy will soon become available to
change the whole bar-code issue be-
cause there are now labels with paint
or ink impregnated with informa-
tion, like a small computer chip. In
fact, it may be the little imprint on
the pill itself. This technology is be-
ing tested right now.

Neuenschwander: Two com-
ments about that. Microchips con-
taining information will be used, but
perhaps later than we think. Also, it
takes time for new technology to be

widely adopted. My argument to
FDA was: Don’t limit the rules to cer-
tain technology. Require machine-
readable codes rather than bar codes.
We do not have to fix the discussion
on specific codes or chips. Drug-
stores are already using bar codes.
Let’s first get there and then migrate
to more advanced technology. Bar
codes may have lot lumbers and ex-
piration dates one day.

Woodward: And even patient-
specific identification before you
compound and tag the drug.

VanEeckhout: That’s one thing
that we struggle with for chemother-
apy drug products. You have to have a
license-plate-type of bar code, because
you often have multiple drugs and
doses for one course of chemotherapy.

Neuenschwander: Granted, there
are problems that we have to solve
internally in the hospital. My mes-
sage to FDA is this: The important
thing about manufacturers’ labeling
is that the caregivers know exactly
what they have when they scan the
package, the system knows whether
the drug should go to a particular
patient, and the screen specifies the
correct dose for the patient. We want
to achieve standardization, obvious-
ly. But if we can’t get to standardiza-
tion 100%, the computer screen can
tell the caregiver the correct dose to
give to the patient. I do believe that
we will have bar-coded packages—
that battle is over. I believe that FDA
will have a proposed regulation on
the Federal Register in February 2003,
then provide a period for public re-
view. FDA said this review is on fast
track and it is committed to it. It’s
just a matter of time.

Rough: A lot of versions of clinical
software used now may not be able to
read RSS.

Neuenschwander: You need to up-
grade your software. I understand that
because you were an early adopter, but
RSS will become the standard.

Somani: The retail industry has a
similar problem. In 2005, it has to go
from a 12- to a 13-digit bar code. It
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has to change all of its scanners
across the country.

Neuenschwander: It has to
change the software on the scanners.

Somani: A lot of retail pharmacies
have to buy new scanners.

Pharmacists’ role and

responsibility

Woodward: Every organization
has to develop a strategy for adopting
technology and determine where
pharmacy stands in the discussion.
CPOE is a hugely political issue.
Once it gets out of the box before
pharmacy really has adequate input,
many bigger issues will come back to
haunt us. We have to respond and
react very quickly to ensure that ade-
quate and appropriate pharmacy in-
put occurs.

Rough: I agree with your assess-
ment. My concern is that most phar-
macists do not view their role as tak-
ing charge of implementing patient
safety initiatives. In our organiza-
tion, everyone understands our role
in the entire medication-use process.
The message has to be clearly dissem-
inated to everyone.

VanEeckhout: Pharmacists who
do not take the initiative are going to
have to deal with their institution’s
decisions. Fundamentally, most phar-
macists are too comfortable sitting in
the locked box called the pharmacy
and doing what they do on a daily
basis. Ultimately, they will have the
primary responsibility of implement-
ing and maintaining CPOE. The
medication-use process is pharmacy’s
responsibility. Pharmacy owns it.

Somani: If you give it up, you
won’t be around.

Woodward: The reality is that no-
body else is really going to do it.

Somani: This is a golden opportu-
nity for bedside scanning.

Neuenschwander: I have found
that, in most hospitals implementing
point-of-care technologies, the proc-
ess is more often being driven by a
pharmacist than a nurse.

VanEeckhout: In most cases,
pharmacists are driving it, because it
is part of the medication-use process.

Rough: In every decision we make
about how we adopt technology to
improve the process, we must con-
sider how nurses will receive it. We
have to view nurses as a higher level
of customer, not just a customer re-
ceiving orders. We need to view it as
our responsibility to convince nursing
leadership the important of patient
safety technologies. The support of
nurses helps ensure the funding and
successful implementation of these
initiatives.

Neuenschwander: Let’s give our
final thoughts.

Somani: I think we have an excel-
lent opportunity to advance patient
safety and care through bedside
technology. We need to make the
most of it.

Rough: I think we have to be care-
ful not to waste our technology in-
vestment because of an inefficient
manual medication-use system. Now
is a good time to start making sure
that a hospital dispenses as many ex-
act doses as possible for nurses to ad-
minister to patients and start devel-
oping a business plan from a safety
perspective by getting input and en-
dorsement from your medical staff.
Insist that any new system must pro-
vide a minimum level of functional-
ity to prevent errors. Avoid the mis-
take of implementing a CPOE system
that might do more harm than good.

Woodward: We’ve been talking a
long time about the medication-use
process. Regardless of whether we are
implementing CPOE or bar-code

scanning, we have to collaborate with
the other players. I think the key is,
we’ve got to stay on the offense.

Neuenschwander: It seems to me
that if you don’t lead bedside scan-
ning, it won’t happen. If you’re not
careful, CPOE will happen without
you. What you’re saying is take lead-
ership of both.

Rough: I think we should recom-
mend that organizations such as
ASHP develop guidelines on these is-
sues. It is impossible to implement a
fully automated system, including
CPOE and bedside scanning, that is
better than the existing manual sys-
tem unless adequate personnel and
financial resources are invested to
manage the system. These systems
cost more and always will require
more personnel. I think the message
should come from a group CEOs re-
ally listen to.

Neuenschwander: I am thinking
of what I call the Osprey principle.
The Air Force once made this Osprey
jet, the most advanced aircraft that
could do things that no other jet
could. The trouble was that it kept
crashing and killing the pilots. So the
old technology was better than the
new technology that wasn’t quite
ready. The axiom is, any system you
employ should be as safe as or safer
than the system that you replace.

VanEeckhout: My final comment
is that I think pharmacists need to
realize that they own the medication-
use process. As technologies evolve,
pharmacists will have more and
more responsibilities, even with
CPOE. Pharmacists must be ready to
collaborate with other disciplines,
more so than ever before. Physicians
and nurses are our customers. We
cannot afford to disenfranchise the
end user.


