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O
ver the past 25 years, clin-
ical pharmacy has had a
tremendously positive
impact on patient care. A

1992 study of U.S. hospitals re-
vealed that having more clinical
pharmacists per occupied medical
center bed is associated with signif-
icant reductions in mortality rates,
drug costs, and length of stay.1 In
another study, conducted in a terti-
ary care teaching hospital, partici-

pation by a pharmacist in a patient
care team resulted in lower phar-
macy and hospital costs and
shorter average lengths of stay
compared with a control team that
did not include a pharmacist.2

It’s well established that a large
part of the role clinical pharmacists
play in reducing health care costs
and improving patient outcomes
relates to the prevention of adverse
drug events (ADEs)—defined as
any type of injury connected to the
use of a drug (including both ad-
verse reactions and medication er-
rors). ADEs are estimated to affect
roughly one million patients each
year in the United States,3 and med-
ication errors are believed to ac-
count for one in 854 inpatient
deaths.4 Aside from the physical
harm they cause, medication errors
can diminish patients’ trust in the

health care system and place an
enormous financial burden on the
medical center. In a 1997 study of
4,108 admissions at two tertiary
care hospitals over a six-month pe-
riod, the average cost of a prevent-
able ADE was estimated at $4,700,
which translated to $2.8 million an-
nually.5 If these costs are extrapo-
lated nationally, the figure rises to
$2 billion.4

Preventing medication errors
requires multiple interventions at
all points in the medication use
process, including prescribing, dis-
pensing, administering, monitor-
ing, and systems and management
control. The idea behind moving
the clinical pharmacist from the
centralized pharmacy setting to
the patient care setting is that it al-
lows the pharmacist to intervene
at more points in this process,
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which, theoretically, has a greater
impact on ADE prevention.

Administrators at the New
Mexico VA Health Care System
(NMVAHCS) had attempted de-
centralized staffing of clinical phar-
macists in the past, but for various
reasons they had gone back to a
centralized inpatient pharmacy. In
2001, however, a new effort in this
direction was made when clinical
pharmacists were assigned to the
psychology, surgery, cardiology,
and general medicine units. The
expectation was that the cost sav-
ings achieved by the participating
pharmacists’ interventions would
exceed the costs of employing the
pharmacists—while also improv-
ing the effectiveness of the health
care team. 

This article presents a retrospec-
tive pilot study of the economic
and clinical impact of the pharma-
cist assigned to the general medi-
cine unit. Using data collected over
a three-month period, we assessed
both provider acceptance of the
pharmacist’s recommended inter-
ventions and cost savings gener-
ated by these interventions. By
attaching a dollar amount to such
interventions, we hope to support
quantitatively the integration of de-
centralized pharmacists into rou-
tine inpatient care. 

THE TIME WAS RIGHT
The reinstitution of a decentral-
ized pharmacy program at our fa-
cility was made easier by certain
technologic innovations relating to
medication ordering, filling, and
administration, which hadn’t been
in place during earlier attempts at
such a program. Examples include
the recent initiation of bar code
medication administration, in
which the scanning of bar codes
on patient wristbands and medica-

tion units tracks each dose admin-
istered and issues warnings about
errors and potential ADEs,6 and
the installation of an automated
cabinet system, which provides
further electronic tracking of med-
ication ordering and dispensing as
well as secure storage.7 Computer-
ized prescription order entry also
had been established at our facility
a few years prior.  

Yet despite these advances, 
the administrators felt that more
could be done to prevent medica-
tion errors. With medical litera-
ture supporting the ability of
decentralized clinical pharma-
cists to help decrease the inci-
dence of preventable ADEs,8 it
seemed that the time had come
to try this type of staffing again.
It was hoped that by being read-
ily available on the unit floors
and directly involved in patient
care, pharmacists would be bet-
ter able to address questions and
concerns about individual pa-
tients’ prescriptions and health
status, intervene to prevent med-
ication errors, and provide a vital
link to the central pharmacy.

ROLE OF THE DECENTRALIZED
PHARMACIST
The primary role of the decentral-
ized pharmacist on a given patient
care unit is to provide quality phar-
macy care to inpatients. This is ac-
complished by reviewing each
patient’s profile and relevant
data—including progress notes
and laboratory test results—for ap-
propriateness of therapy. Participa-
tion in daily rounds gives the
pharmacist an opportunity to eval-
uate patients’ treatment and make
recommendations to the other
members of the patient care team.
Throughout the day, the pharmacist
checks (and, if necessary, corrects)

orders entered on other shifts; in-
puts and verifies current orders;
and, as needed, suggests clarifica-
tions and changes to patients’
medication regimens. Discharge
planning and medication counsel-
ing also are part of the pharma-
cist’s responsibilities.

THE PILOT STUDY 
Our review involved a three-month
retrospective analysis of interven-
tions made by the decentralized
pharmacist assigned to the general
medicine unit of the NMVAHCS.
This unit consists of four medicine
teams, each headed by a resident
physician who rotates teams on a
monthly basis. In addition, two at-
tending physicians are assigned to
two of the teams for two weeks at
a time. The mean daily census of
the unit is 25 patients, the mean
length of stay is six days, and the
mean number of medications each
patient takes per day is 10. The av-
erage monthly rate of patient
turnover in the general medicine
unit is very high (508%)—which
translates to about 127 discharges
per month.  

We included in the study pa-
tients who had been admitted to
the general medicine unit and had a
pharmacist intervention between
mid December 2001 and mid March
2002, excluding those under the
age of 18. Patient names, social se-
curity numbers, and other identify-
ing information were not included
during data collection to maintain
patient confidentiality.

We used a Palm IIIc (palmOne,
Inc., Milpitas, CA) personal digital
assistant (PDA) to track the phar-
macist’s interventions. The PDA
tracking software we used, Pen-
dragon Forms 3.1 (Pendragon Soft-
ware Corporation, Libertyville, IL),
had logical, user friendly drop-
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down menus for recording infor-
mation on each intervention. Once
the data were recorded in the PDA,
we transferred this information
easily to Microsoft Excel 2000 (Mi-
crosoft Corporation, Redmond,
WA), which made additional analy-
sis straightforward. Overall, this
method of data collection simpli-
fied analysis and had the additional
advantage of allowing us to follow
multiple outcomes. 

Information obtained included
patient sex, age, allergies, and previ-
ous ADEs; the type of intervention
recommended by the pharmacist
and whether the provider accepted
the recommendation; and the
name, route, and (when possible)
strength and dosage of the medica-
tions involved. Interventions were
assigned to one of the following
categories:
• change from intravenous to oral

administration, 
• change to an alternate dosage

form, 
• dosage change based on phar-

macokinetics, 
• identification of expired or ex-

piring medication orders in need
of renewal, 

• correction of an identified med-
ication duplication, 

• identification of a potential or
actual drug interaction, 

• documentation of a medication
allergy reported by the patient
or identification of a current al-
lergic reaction to a drug, 

• clarification of a medication
order, 

• identification of a pertinent for-
mulary issue, 

• initiation of a therapeutic inter-
change, or 

• identification of the need for a
therapeutic consultation.
We further classified these rec-

ommended interventions according

to whether they were accepted im-
mediately by the provider; accepted
by the provider after follow-up; not
accepted by the provider; or, in
cases in which provider acceptance
was unnecessary, performed imme-
diately by the pharmacist. Provider
acceptance wasn’t required for
such administrative interventions
as documenting an allergy reported
by a patient. 

We defined recommended inter-
ventions as clinically significant if
they potentially could have an im-
pact on patient outcome, and this
determination was made both by
the decentralized pharmacist and
by a separate rating panel. This
panel consisted of an administra-
tor, a formulary guidelines special-
ist, two production pharmacists,
and four ambulatory care clinical
pharmacists. Other decentralized
clinical pharmacists weren’t in-
cluded on the rating panel because
of possible bias. 

For each intervention, the de-
centralized pharmacist was asked
to check either “yes” or “no” to in-
dicate whether the given interven-
tion was clinically significant. The
rating panel was asked to score the
probability that an ADE would
have occurred in the absence of the
intervention according to the fol-
lowing scale: 0—no risk of ADE,
0.01—very low risk, 0.1—low risk,
0.4—moderate risk, or 0.6—high
risk. This scale was published by
Nesbit and colleagues as part of a
study evaluating a clinical staff
pharmacist practice model.9 After a
discussion of potential ADEs, each
panel member individually as-
signed a score to the intervention.
A collective panel score was deter-
mined by taking the mode of the in-
dividual scores. 

All interventions assigned a rat-
ing above 0 were considered clini-

cally significant. We then compared
the percentage of clinically signifi-
cant interventions as determined
by the rating panel with the per-
centage identified as clinically sig-
nificant by the decentralized
pharmacist. 

By calculating the percentage
of recommended interventions
accepted by the providers (ex-
cluding those for which provider
acceptance was unnecessary), we
were able to get a picture of how
smoothly the procedures imple-
mented to accommodate the de-
centralized pharmacist worked and
how well the pharmacist fit into the
patient care team. Percentages
were calculated for each individual
intervention categories and for all
interventions as a whole. 

We assessed economic out-
comes by calculating the potential
cost savings of the pharmacist, tak-
ing into consideration both reduc-
tions in medication costs and the
costs avoided by preventing poten-
tial ADEs. The latter of these was
determined by multiplying the over-
all panel rating assigned to each in-
tervention by $5,006—the average
preventable ADE cost ($4,700), ac-
cording to a 1997 study, adjusted for
inflation.5 The medication cost was
calculated using the VA acquisition
cost for the medication in question
and an average reduction in dura-
tion of medication use of a day and
a half.10 The monthly cost to the VA
of employing the pharmacist was
based on 68% of the salary and ben-
efits, since 32% of the pharmacist’s
time was spent working as part of
the central pharmacy staff. (We
didn’t include the cost of the PDA
and the software in our analysis.)
The cost of employing the pharma-
cist was then compared to the cost
savings generated by the pharma-
cist’s interventions.  

Continued on next page
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ENCOURAGING RESULTS
There were a total of 210 inter-
ventions recommended (or per-
formed) by the pharmacist during
the three-month study period.
Of the patients involved in these
interventions, 199 were male
and 11 were female. The mean
age was 69 years ± 1.1 years
(standard deviation). Therapeu-
tic consultation was the most
frequent intervention, followed
by change from intravenous to
oral administration, documenta-
tion or identification of a med-
ication allergy, and correction
of a medication duplication
(Table 1).

Medication cost savings gener-
ated by the pharmacist’s inter-
ventions totaled $1,380 for the
three-month review period. The
total avoided costs from preventing
potential ADEs during that same
period were estimated at $171,686.
Overall, interventions relating to
drug interactions were linked to
the greatest cost avoidance (an av-
erage of $2,065 per intervention),
whereas those raising formulary is-
sues and those initiating therapeu-
tic interchange were associated
with the lowest cost avoidance (a
per-intervention average of $132
and $60, respectively) (Table 2).
These results appear to support the

validity of the rating scale used,
since the two intervention cate-
gories at the bottom of the list have
more to do with saving on drug
prices than preventing ADEs.

When average avoided ADE
costs were separated out by rating
group, the highest costs consis-
tently were assigned by the medical
center administrator—followed by
the formulary guidelines specialist
and the production pharmacists
(Table 3). The ambulatory care clin-
ical pharmacists assigned the low-
est average avoided ADE costs. As
a group, the panel was more likely
to rate an intervention as clinically
significant than the decentralized
pharmacist recording the interven-
tion: The panel rated 76% of the in-
terventions as clinically significant,
compared to 59% identified as such
by the decentralized pharmacist. 

Of the original 210 interventions
recommended by the clinical phar-
macist during the three-month
study period, 169 required provider
approval. Providers accepted 154
(91%) of these recommendations—
140 (83%) immediately and 14 (8%)
after follow-up (Figure). Only 12 in-
terventions (7%) weren’t accepted. 

THE MERITS OF
DECENTRALIZATION
The results presented here show
that there is indeed cost justifica-
tion—in terms of avoided costs
from potential ADEs—for using a
decentralized clinical pharmacist
on the general medicine unit of our
facility. Furthermore, deterring
ADEs may decrease the potential
for litigation. Aside from the eco-
nomic benefits, the 91% rate of
provider acceptance of the phar-
macist’s recommended interven-
tions suggests that the pharmacist
has a positive impact on the quality
of the health care team. 

No. (%) of interventions
Type of intervention (n = 210)

Therapeutic consultation 98 (46.7)

Intravenous to oral administration 17 (8.1)

Medication duplication 16 (7.6)

Medication allergy 16 (7.6)

Medication expiration 15 (7.1)

Order clarification 13 (6.2)

Formulary issue 12 (5.7)

Therapeutic interchange 11 (5.2)

Pharmacokinetics 6 (2.9)

Alternate dosage form 4 (1.9)

Interaction 2 (1.0)

Table 1. Frequency of interventions recommended by the
decentralized clinical pharmacist in the general medicine 

unit of the New Mexico VA Health Care System, Albuquerque
between mid December 2001 and mid March 2002

Continued from previous page



Although the actual savings
from reduced drug costs alone
didn’t balance out the costs of em-
ploying the pharmacist, several
areas of cost savings weren’t evalu-
ated in this study. For example, we
didn’t quantify savings generated
by reductions in personnel time,
such as the extra time it takes a
nurse to flush an intravenous line
versus administer an oral medica-
tion. In addition, some of the phar-
macist’s activities—such as patient
counseling and discharge plan-
ning—weren’t assigned a monetary
value. The tracking of interventions
using the PDA was slightly more
time consuming than it would have
been with a paper-based system,
but it led to a vast time savings dur-
ing data analysis. With continued
use of and increased proficiency
with the device, we expect that the

electronic tracking process would
become more efficient. 

STUDY LIMITATIONS
The greatest limitation of this
project was the subjectivity in-
volved in rating the interventions.
This is evident when comparing
ratings between individual panel
members and when comparing
group ratings to those generated
in the study by Nesbit and col-
leagues (Table 4).9 While the num-
ber of interventions is similar
between our study and the Nesbit
study, our average medication
cost savings per intervention is
slightly lower.9 This may be due to
the fact that the Nesbit study took
place at a private facility, and the
VA acquires medications and sup-
plies at a much lower cost than
the private sector.9

The biggest difference between
the two studies, however, is in the
average cost avoidance for prevent-
ing potential ADEs. For example,
in the Nesbit study, a change in an-
timicrobial agents due to identifica-
tion of a resistant organism was
assigned a $0 cost impact.9 By con-
trast, a similar intervention in our
study (change of levofloxacin to
ampicillin/sulbactam for improved
anaerobic coverage) was assigned
a potential cost savings of $2,002.
Furthermore, in our study, there
were only two pharmacist interven-
tions relating to drug interactions
(sulfamethoxazole/trimethoprim
was changed to ciprofloxacin in a
patient taking warfarin and suma-
triptan was discontinued in a pa-
tient who was receiving fluoxetine
and ergotamine), yet these two had
the largest dollar amounts of all in-
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Average cost avoided
Intervention category per intervention

Interaction $2,065

Medication expiration $1,850

Pharmacokinetics $1,587

Order clarification $962

Therapeutic consultation $874

Medication duplication $797

Medication allergy $659

Alternate dosage form $355 

Intravenous to oral administration $304

Formulary issue $132

Therapeutic interchange $60

Table 2. Average costs avoided through prevention of
potential adverse drug events, by intervention category

Average cost
avoided per

Rating group intervention*

Administrator $1,686 ± $79

Formulary $866 ± $78
guidelines
specialist

Production $835 ± $43
pharmacists

Ambulatory $580 ± $61
care clinical
pharmacists

*Mean ± standard deviation.

Table 3. Average costs
avoided through prevention

of potential adverse drug
events, by rating group
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terventions. In the Nesbit study, the
discontinuation of cisapride upon
the prescription of fluconazole—
which also was classified as an in-
teraction—was associated with a
mere $50 cost impact.9

These cost differences originate
from the much lower ratings of
ADE probability assigned in the
Nesbit study compared to our
study, which might be explained
by the fact that the rating panel in
the Nesbit study was comprised
entirely of clinical pharmacists.9 In
our study, clinical pharmacists as-
signed the lowest ADE probability

ratings of all types of providers on
the rating panel.

The results of our study also
may be limited in terms of external
validity. The NMVAHCS is a 217-
bed teaching institution, and simi-
lar to most VA medical centers, it
has a predominantly male patient
population. Even within the hospi-
tal, there is some variability among
units and among pharmacists. The
NMVAHCS is a teaching hospital
with new medical residents each
year, and this staff turnover could
create variability in the rate of
provider acceptance of pharmacist

recommended interventions. In ad-
dition, documentation and catego-
rization of interventions is subject
to different determination by each
pharmacist. Nevertheless, we be-
lieve the results to be internally
valid and therefore applicable
within the institution and perhaps
to other similar VA institutions.  

The assumption that other
health care providers or the cen-
tralized pharmacist wouldn’t have
made the changes the decentral-
ized pharmacist recommended also
is a limitation. The study design
wasn’t randomized or controlled
due to multiple confounding fac-
tors, especially patient variability.
It isn’t known if a three-month pe-
riod was sufficient to yield valid
results. Other studies looking at
cost savings have used a data col-
lection period of one year. Due to
time constraints, only three months
of data collection were possible.
Finally, this study did not assess
patient outcomes.

BEYOND COST SAVINGS
ADEs can have a significant finan-
cial effect on the health care insti-
tution and be devastating for the
affected patient and family mem-
bers. It’s not an easy task to assign
a monetary value to the avoidance
of ADEs, but using a previously
published probability scale, this
study has shown that a decentral-
ized clinical pharmacist can de-
crease potential ADE costs as well
as medication costs. There are
many other tasks this type of clini-
cal pharmacist performs that
weren’t assessed in terms of cost
savings, but it’s evident that the de-
centralized clinical pharmacist
serves as a valuable member of an
integrated health care team and
has substantial influence on med-
ication choices. ●

Comparison criteria Current study Nesbit et al

No. of pharmacist interventions 210 286

Average medication cost $6.47 $9.33
saved per intervention

Average potential adverse $818.00 $114.00
drug event cost avoided 
per intervention

Table 4. Comparison of current study with 2001 study 
by Nesbit and colleagues9

Figure. Provider acceptance of interventions recommended by the decentralized clinical phar-
macist on the general medicine unit of the New Mexico VA Health Care System, Albuquerque
(n = 169 interventions requiring provider approval).
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