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We sought to summarize and assess original evaluations of the economic
impact of clinical pharmacy services published from 1996–2000, and to
provide recommendations and methodologic considerations for future
research.  A systematic literature search was conducted to identify articles that
were then blinded and randomly assigned to reviewers who confirmed
inclusion and abstracted key information.  Results were compared with those
of a similar review of literature published from 1988–1995.  In the 59
included articles, the studies were conducted across a variety of practice sites
that consisted of hospitals (52%), community pharmacies and clinics (41%),
health maintenance organizations (3%), and long-term or intermediate care
facilities (3%).  They focused on a broad range of clinical pharmacy services
such as general pharmacotherapeutic monitoring (47%), target drug programs
(20%), disease management programs (10%), and patient education or
cognitive services (10%).  Compared with the studies of the previous review, a
greater proportion of evaluations were conducted in community pharmacies
or clinics, and the types of services evaluated tended to be more
comprehensive rather than specialized.  Articles were categorized by type of
evaluation:  36% were considered outcome analyses, 24% full economic
analyses, 17% outcome descriptions, 15% cost and outcome descriptions, and
8% cost analyses.  Compared with the studies of the previous review, a greater
proportion of studies in the current review used more rigorous study designs.
Most studies reported positive financial benefits of the clinical pharmacy
service evaluated.  In 16 studies, a benefit:cost ratio was reported by the
authors or was able to be calculated by the reviewers (these ranged from
1.7:1–17.0:1, median 4.68:1).  The body of literature from this 5-year period
provides continued evidence of the economic benefit of clinical pharmacy
services.  Although the quality of study design has improved, whenever
possible, future evaluations of this type should incorporate methodologies
that will further enhance the strength of evidence of this literature and the
conclusions that may be drawn from it.
(Pharmacotherapy 2003;23(1):113–132)

In 1979, the first, to our knowledge, cost-
benefit analysis of a clinical pharmacy service
was published.1 At the time, the authors’
rationale for the study was that “evaluating the

benefits and costs of clinical pharmacy services
may be one solution to increasing acceptance of
such services by the medical profession, third-
party payers, and consumers.”  In the subsequent
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25 years, the profession has made tremendous
gains, not only in acceptance on the part of the
medical profession, third-party payers, and
consumers, but also in establishing clinical
pharmacy as an independent, value-added
component of the health care system.  Yet, the
need to provide evidence of the economic benefit
of clinical pharmacy services has not lessened
with these advances.  To the contrary, ever-
present efforts to reduce health care spending
have required the near continuous evaluation of
these programs.

Articles on the economic impact of clinical
pharmacy services represent a unique resource
for the pharmacy manager or clinician who may
be in the position of initiating, defending, or
expanding such programs.  Still, the volume of
published literature, along with diversity of
methods and quality of analysis, makes it difficult
to identify applicable articles and interpret the
findings.  As a result, efforts have been made to
summarize the literature in a format that is easier
for the busy practitioner to access.  The
American College of Clinical Pharmacy (ACCP)
has been integral to these efforts by sponsoring
two key reviews of the literature.  The first,
printed in 1989, summarized the literature
published before 1988.2 The second ACCP-
sponsored work reviewed economic evaluations
of clinical pharmacy services published between
1988 and 1995.3 Other similar reviews that cover
differing time ranges also have been published.4–6

Since the publication of these reviews,
additional primary articles have continued to
appear in the pharmacy literature.  In fact, some
very large and important studies have been
conducted over the past 5 years that have
advanced our understanding of issues pertinent
to the economic impact of clinical pharmacy
services.7, 8 Because a need exists for a compre-
hensive review of these recent studies, the ACCP
Board of Regents again charged a group of
individuals, in this case the 2002 Task Force on
Economic Evaluation of Clinical Pharmacy

Services, to summarize and interpret this
literature.  Objectives for the group were to
summarize and evaluate the literature published
from 1996–2000 that assessed the economic
impact of clinical pharmacy services  and to
provide guidance on methodologic considerations
to individuals performing such research, as well
as recommendations for future research.

Methods

A search of two literature databases (MEDLINE
and International Pharmaceutical Abstracts) was
conducted to identify articles published between
January 1996 and December 2000 (inclusive).
The beginning date of January 1996 was selected
because the previous ACCP review was inclusive
through December 1995.3 Both medical subject
headings and free text search terms were used to
identify original economic evaluations of clinical
pharmacy services.  Search terms were clinical
pharmacy services, cost, cost analysis, cost
benefit, cost-effectiveness, cost-utility analysis,
economic evaluation, outcomes analysis,
pharmacy services, outcomes, and programs.
Where possible, the search was filtered to
exclude non-English articles, review articles,
editorials, and other incomplete or unoriginal
works.

All citations identified were screened for
inclusion by reviewing titles and abstracts.
Those articles for which abstracts were not
available from the electronic databases or that did
not have abstracts were collected manually and
screened for inclusion.  Inclusion criteria were
English language, original evaluation, publication
date between January 1996 and December 2000
inclusive, assessment of a clinical pharmacy
service (defined as a patient-level interaction, and
not including policy-type interventions unless
accompanied by a patient-level interaction), and
some form of economic assessment (measurement
of either costs to provide the service or economic
outcomes, or both).  Not included were unoriginal
work (reviews, editorials, letters) or studies
published only in abstract form.  Studies that
evaluated only clinical or humanistic outcomes,
without an economic assessment, were excluded.
After reviewing titles and abstracts, a hard copy
of each article that met the inclusion criteria was
obtained for full review.

In addition to the articles identified by the
literature database search, several other methods
were used to find pertinent literature.  First, the
authors examined personal files for yet
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unidentified articles.  Second, the authors
examined the bibliographies of included articles
and of review articles to identify cited works.
Third, the authors sent an e-mail message to
members of all ACCP practice research networks
(by means of the listserves for those groups)
requesting that members “nominate” articles that
met the inclusion criteria.  Fourth, a search of a
science citation database (Web of Science) was
conducted to identify articles that referenced
previous reviews.2–6 Articles identified through
these methods again were collected and screened
for inclusion, and added to the set of articles
subjected to full review.

In the full review process, each paper was
randomly assigned to at least two of six reviewers
who were to confirm inclusion criteria, abstract
key information, and assess the quality of each
article.  Reviewers were blinded to authors’
names and affiliations, and journal of publication.
Reviews were recorded on a standard report form
and entered into a database for analysis.
Discrepancies between reviewers were arbitrated
by group consensus.  Major categories of data
abstracted were study setting, service type,
objective(s), methods, and results.

Each article was assessed for the type of
evaluation and categorized as shown in Table 1
by using criteria previously adapted.9 Two
factors were considered in determining the type
of evaluation:  the presence of two or more
alternatives and the consideration of both input
cost(s) and outcome(s).  Evaluations that
included two or more alternatives (i.e.,
concurrent control group, historical control, and
a before and after design) were considered
“analyses,” whereas those that did not include a
comparison were labeled “descriptions.”  Before
and after designs were differentiated from
historical control designs in the temporal
relationship to the intervention under study.  If a
study compared measurements taken immediately

before an intervention and immediately after, it
was coded as a before and after design.  If a
longer period of time elapsed between comparison
groups (e.g., comparing data from the study
period to the same month 1 year earlier), the
study was defined as a historical control.  Some
studies used a before and after or a historical
design in addition to a concurrent control group.
Each evaluation was classified as one of the
following:  cost description, outcome description,
cost analysis, outcome analysis, cost and
outcome description, or full economic analysis.
Those articles considered full economic analyses
were subcategorized by type; the subcategories
were cost-minimization analysis, cost-benefit
analysis, cost-effectiveness analysis, and cost-
utility analysis.

Articles were classified both by setting of
evaluation and by type of clinical pharmacy
service.  Five major categories used to classify
articles by type of clinical pharmacy service were
defined as follows:  disease management—a
clinical pharmacy service primarily directed at
patients with a specific disease state or diagnosis,
such as an asthma management program; general
pharmacotherapeutic monitoring—a clinical
pharmacy service that encompassed a broad
range of activities based primarily on the needs of
an assigned group of patients, with services
provided such as patient drug regimen review
and recommendation, adverse drug reaction
monitoring, drug interaction assessment,
formulary compliance, and rounding with
physicians; pharmacokinetic monitoring—a
clinical pharmacy service that primarily involved
evaluation of anticipated or actual serum drug
concentrations and provision of subsequent
dosing recommendations; targeted drug
program—a clinical pharmacy service that
primarily focused on a single drug or class of
drugs and may have included predefined
guidelines for provision of alternative therapy or
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Table 1.  Criteria for Assessment of Type of Analysis

Were Two or More Were Both Costs and Outcomes Considered?
Alternatives Considered? No Yes

No Cost description, or cost Outcome description
and outcome description

Yes Cost analysis, or Full economic analyses:
outcome analysis Cost-minimization

Cost-benefit
Cost-effectiveness
Cost-utility

Adapted with permission from reference 9.
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dosing recommendations, such as intravenous to
oral switch recommendations for antibiotics; and
patient education program or cognitive service—
a clinical pharmacy service that primarily
instructed patients on the proper administration
of drugs and/or identified drug-related problems.

Descriptive statistics were used to profile and
characterize the articles within each data field
abstracted by the reviewers.  Study results were
scrutinized carefully by the reviewers.
Benefit:cost ratios were calculated by the
reviewers if not provided by the author(s) and if
appropriate to do so.  The benefit:cost ratio
(financial benefit/dollar invested to provide the
service) was calculated by dividing reported total
costs to provide the clinical pharmacy service
described by the reported gross economic
benefits derived from the service for the same
time period.  Benefit:cost ratios were pooled from
applicable articles to calculate an overall mean
value.  The median benefit:cost ratio from the
pooled studies also was identified.

Results

Figure 1 illustrates the results of the search and
screening process:  1465 citations were identified
through the initial electronic literature database
search, 3 articles were added from the files of the
authors, 2 were obtained through requests of
ACCP members, 5 were added through the

secondary search of the bibliographies of
included articles, and 46 were added from a
search of a science citation database, for a total of
1521 articles.  A preliminary review of the titles
and abstracts of these articles identified 1435 that
did not meet the primary inclusion criteria.  The
most common reason for exclusion was failure to
meet the definition of a clinical pharmacy
service.  Many citations that were published only
in abstract form were also excluded.  Thus, 86
articles were subjected to full review.  During full
review, 20 articles were identified as not meeting
the inclusion criteria.  In addition, one article
was removed because it was based on the same
data as a previously included study.10 Further, six
articles11–16 were excluded from the final group
because these studies were based on secondary
data (three articles) or derived from modeling
techniques where data evaluated were not from
an actual practice site (three articles); however,
these articles were deemed important and are
summarized separately.

Included Articles

Appendix 1 describes the final set of 59
included articles.17–75 These articles are sorted
first by the setting of the evaluation and then by
the type of clinical pharmacy service described in
the evaluation.  Articles from pharmacy-based
journals dominated the set of included studies.
The most common journal source was American
Journal of Health-System Pharmacy (19 articles,
32%).  Pharmacotherapy (8 articles, 14%), Annals
of Pharmacotherapy (5 articles, 8%), and Hospital
Pharmacy (4 articles, 7%) also were common.
Twelve articles were published in nonpharmacy
journals.  Most studies (51 articles, 86%) were
conducted in the United States.  Studies also were
conducted in Australia (2 articles) and in
Canada, Greece, Japan, the Netherlands, Spain,
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Figure 1.  Literature search method and screening results.
aArticles excluded based on failure to meet primary
inclusion criteria.
bArticles excluded based on failure to meet primary
inclusion criteria (20 articles) or duplicate publication of
same data (1 article).
cArticles excluded based on use of modeling or secondary
data.  These articles are discussed separately in Results.

Primary search
(n=1465)

Review of title and abstract
(n=1521)

Full review
(n=86)

Final group
(n=59)

Secondary search
(n=56)

Analyzed separately
(n=6)c

Excludedb

(n=21)

Excludeda

(n=1435)

Table 2.  Settings of Economic Evaluations of Clinical
Pharmacy Services

No. (%) of Studies
Setting (n=59)
Community hospital 16 (27)
University hospital 13 (22)
Government or VA clinic 10 (17)
Community pharmacy 6 (10)
Hospital-associated clinic 6 (10)
Government or VA hospital 2 (3)
Free-standing clinic or physician’s office 2 (3)
Long-term or intermediate care facility 2 (3)
Health maintenance organization 2 (3)
VA = Veterans Affairs.
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and the United Kingdom (1 article each).
Evaluations fell into 10 categories based on

setting (Table 2).  The setting of most studies was
either a community or a university hospital.
Veterans Affairs or government clinics, community
pharmacies, and hospital-associated clinics also
were common.  Other settings  were freestanding
clinics, physicians’ offices, health maintenance
organizations, long-term or intermediate care
facilities, and Veterans Affairs or government
hospitals.

The most common type of pharmacy service
evaluated was general pharmacotherapeutic
monitoring, followed by target drug programs
(Table 3).  Disease management and patient
education or cognitive services were evaluated in
10% of studies each.

Table 4 summarizes the analytic methods used
in the included articles.  Fourteen studies (24%)
included both an alternative or comparison
group and measurement of both costs and
outcomes (i.e., full economic analysis).  The
remaining articles consisted of less rigorous
analytic methods.  The most common of these,
and the most common overall, was outcomes
analyses (36%).

The study design of the included articles was
further analyzed by considering the use of a
comparison group(s) (or alternatives) and by the
types of input costs and economic end points
measured.  Most studies (40 articles, 68%)
included a comparison group, whereas 19 (32%)
did not and therefore were considered to be
descriptive in nature.  Articles with study designs
that included a comparison group used a
concurrent control group (25 articles, 42%), a
before and after design (11 articles, 19%), or a
historical control group (9 articles, 15%).

Most studies (31 articles, 52%) did not
evaluate the cost of providing the clinical service
as part of the economic evaluation of that service,

whereas some (28 articles, 47%) did consider the
cost to provide the service.  Of studies that did
consider some input costs, the most common
costs assessed were those of personnel.  On the
other side of the equation, most studies did
evaluate the economic outcomes or consequences
of the service evaluated.  Most commonly, this
was done in terms of drug costs avoided or
reduced health care expenditures.  Many studies
also measured clinical or humanistic outcomes.
When measured, clinical and humanistic
outcomes tended to be positive or neutral; those
results are not provided here.

Most studies (50 articles, 85%) described a
beneficial economic impact of the clinical
pharmacy service evaluated.  More notable, of the
studies that included both investment costs and
economic benefits, as well as an alternative,
100% demonstrated positive findings.  Findings
from these studies often were expressed as net
savings over the study period (or annualized), as
net savings adjusted/patient, and/or as a
benefit:cost ratio.

In only five articles did authors report a
benefit:cost ratio; however, in an additional 11
articles the reviewers were able to calculate a
benefit:cost ratio from the results provided (Table
5).  The benefit:cost ratios ranged from
1.74:1–17.0:1, with the median being 4.68:1 and
the mean being 5.54:1.  Although the mean and
medians are similar, the median was considered
more representative of the group based on the
distribution of the benefit:cost ratios from the
different studies.

Other Relevant Articles

The six articles analyzed separately from those
listed in Appendix 1 represent important
contributions to the literature on the economic
impact of clinical pharmacy services, and the
current review would be remiss if these studies
were not included.  All six studies were
conducted by using United States data sources,
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Table 3.  Types of Clinical Pharmacy Services or
Interventions Studied

No. (%) of Studies
Type of Service or Intervention (n=59)
General pharmacotherapeutic monitoring 28 (47)
Target drug program 12 (20)
Disease management 6 (10)
Patient education or cognitive service 6 (10)
Othera 6 (10)
Pharmacokinetic monitoring 1 (2)
aIncludes patient allergy history taking, academic detailing, case
management, drug information, vaccination administration, and
telephone triage service.

Table 4.  Analytic Methods Used in Economic Evaluations
of Clinical Pharmacy Services

No. (%) of Studies
Method (n=59)
Outcome analysis 21 (36)
Full economic analysis 14 (24)
Outcome description 10 (17)
Cost and outcome description 9 (15)
Cost analysis 5 (8)
Cost description 0 (0)
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and together they span the key health care
settings, including ambulatory or outpatient
settings, hospitals, and nursing facilities.

Two articles, based on widely cited cost-of-
illness studies, assessed the potential national
impact of clinical pharmacy services on reducing
drug-related problems.11, 12 One article evaluated
pharmaceutical care in the U.S. ambulatory
population, and the other evaluated consultant
pharmacist services in U.S. nursing facilities.
Data for the analyses came from previously
published studies that used decision models to
estimate the cost of drug-related problems.76, 77

An expert panel was used to determine
conditional probabilities, and health care
utilization and associated costs were estimated
and/or derived from available statistical reports.

Providing clinical pharmacy services in these
environments was estimated to be economically
beneficial.  The authors estimated that if all
patients received pharmaceutical care in the
ambulatory care setting, $45.6 billion (in 1995
U.S. dollars) in direct health care costs would be
avoided.  Even when the fee associated with the
provision of pharmaceutical care was increased 4-
fold, the estimated cost avoidance changed only
slightly.  In the nursing facility study, the annual
cost of drug-related problems/resident decreased
from an estimated $235 without consultant
pharmacists to $162 with consultant pharmacists
(in 1994 U.S. dollars).  For all nursing facility

residents in the United States, the total cost of
managing drug-related morbidity and mortality
was $6.64 billion and $9.64 billion with and
without consultant pharmacists, respectively.

In another study that used a modeling method-
ology (Markov modeling),13 the evaluation was
designed to assess the impact of academic
detailing by clinical pharmacists in an outpatient
practice setting in three hypothetical cohorts of
patients with comorbid disease (diabetic
nephropathy, myocardial infarction, or left
ventricular dysfunction).  Drug utilization rates,
quality-of-life utility values, and probabilities
were derived from previously published articles.
Charges were used in lieu of costs and were
estimated by professional coders based on usual
and customary rates derived from Medicare
diagnosis-related groups and other sources.
Compared with usual practice, the presence of an
academic detailing clinical pharmacist netted a
cost savings/quality-adjusted life year.

One group of authors conducted three important
cross-sectional studies of clinical pharmacy
services in U.S. hospitals.14–16 In each study, data
from hospitals across the country were obtained
from secondary sources (American Hospital
Association Abridged Guide to the Health Care
Field, National Survey of Clinical Pharmacy
Services, and/or Medicare) and analyzed by
means of multiple regression for associations
between the presence of clinical pharmacy
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Table 5.  Benefit:Cost Ratios from Included Studies

Setting Clinical Service Benefit:Cost Ratioa

VA or government clinic56 General pharmacotherapeutic monitoring 1.74:1b

Hospital-associated clinic52 Target drug program 1.60:1b

Hospital-associated clinic48 General pharmacotherapeutic monitoring 2.06:1b

Physician’s office65 Academic detailing 2.13:1b

Community hospital34 General pharmacotherapeutic monitoring 2.66:1
Community hospital31 General pharmacotherapeutic monitoring 2.72:1b

Community hospital38 General pharmacotherapeutic monitoring 3.50:1b

Community hospital36 General pharmacotherapeutic monitoring 4.25:1b

University hospital27 Target drug program 5:1
Free-standing clinic64 Disease state management 5.31:1b

VA or government clinic62 Patient education 5.73:1c

VA or government clinic58 General pharmacotherapeutic monitoring 5.8:1
University hospital 24 Target drug program 8:1
Community hospital39 General pharmacotherapeutic monitoring 9.09:1b

University hospital29 Drug information 11.89:1b

University hospital21 Disease state management 17.01:1b

Median (mean) 4.68:1 (5.54:1)
VA = Veterans Affairs.
aValues are provided to the number of decimals as reported in the original article, or if calculated by reviewers, to two
decimals.
bCalculated by reviewers.
cValue reported by authors replaced by that calculated by reviewers.
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services and clinical and economic variables.
Cost estimates were provided in 1992 U.S.
dollars.

The first of these studies demonstrated an
association between four specific types of clinical
pharmacy services (clinical research, drug
information, admission drug histories, and
cardiopulmonary resuscitation team participation)
and reduced mortality.  Cost-effectiveness ratios
for these services also were estimated; these
ranged from $28.92 (clinical research) to $192.58
(drug information) per death avoided.  The
second study demonstrated an association
between clinical pharmacy services (in-service
education, drug information, drug protocol
management, and admission drug histories) and
hospital drug costs.  Reductions in drug
costs/occupied bed for hospitals with versus
those without these services ranged from $490.96
for in-service education to $1961.55 for drug
information.  The benefit:cost ratios for each
service also were estimated; these ranged from
$23.80:1 (drug histories) to $83.23:1 (drug
protocol management).  The third study by these
authors demonstrated an association between six
different clinical pharmacy services and
reductions in the total cost of hospital care (drug
therapy evaluation, drug information, adverse
drug reaction monitoring, drug protocol
management, medical rounds participation, and
admission drug histories).  Benefit:cost ratios
were estimated for each service; these ranged
from $31.92:1 (drug therapy evaluation) to
$2988.57:1 (adverse-reaction monitoring).
Although the benefit:cost values from these
studies are impressive, they should be interpreted
in the context of the study design, which was not
to determine causation but rather to determine
association between clinical pharmacy services
and cost reduction.

Discussion

Assessment of the Literature

This review provides evidence of the continued
economic value of clinical pharmacy services.
The number of articles published on this topic
has remained constant over the past 13 years
(mean ± SD of 13.0 ± 6.1 articles/yr from
1996–2000 based on the 59 included articles and
6 additional studies in the current review and a
mean of 13.0 ± 5.4 articles/yr from 1988–1995),
but the quality of these studies has improved
somewhat compared with those of the previous
review.  A greater percentage of studies in the

current review included a comparison group and
measured both costs and outcomes compared
with those in the previous review (23.7% vs
18.3%).  Further, of those that used less rigorous
designs, researchers were more likely than in the
past to include a comparison group (67.8% vs
58.6%), a key factor in the ability to prove the
effect of an intervention.  More studies also
included the cost or investment required to
provide clinical pharmacy services compared
with the studies in the previous review (47.4% vs
31.7%).  Inclusion of input costs is required to
determine the true net benefit of a clinical
service.  These improvements may reflect
adoption of specific recommendations made in
the previous review regarding the design of such
studies, or may reflect a greater general
understanding on the part of the profession of
study designs relevant to the discipline of
pharmacoeconomics and outcomes research as
recommend by other authors.78, 79 However,
despite these advances, there remains ample
opportunity for continued improvement in the
quality of studies of clinical pharmacy services.
Further recommendations with respect to study
design are provided later.

Changes have occurred in the setting in which
economic evaluations of clinical pharmacy
services are being conducted.  The current review
identified a substantial shift toward the
outpatient setting and practice sites other than
hospitals.  A greater percentage of studies were
conducted in community pharmacies and clinics,
compared with the studies in the previous review
(40.7% vs 18.3%).  The current review also iden-
tified studies conducted in health maintenance
organizations and in long-term and intermediate
care facilities.  Conducting studies in settings
other than the traditional hospital site was a
recommendation made in the previous review.
Furthermore, this shift likely reflects a general
movement in the profession.  Clinical pharmacy
services first developed in the hospital setting
and have moved gradually to other settings.
However, in the past decade especially, a great
deal of effort has been directed toward the
expansion of clinical services in the ambulatory
care and community pharmacy settings.

Also, a shift was noted in the type of clinical
pharmacy services evaluated.  A greater
percentage of studies in this review were of
general or comprehensive pharmacotherapeutic
services (47.7% vs 36.5%) or disease manage-
ment programs (10.2% vs 3.8%), whereas a
decrease was noted in evaluations of specialized
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or targeted types of interventions, such as
pharmacokinetic services (1.7% vs 12.5%) or
targeted drug programs (20.3% vs 47.1%).
Reflective of the shift toward community
pharmacy, this review also included evaluations
of “cognitive pharmacy services,” not seen in the
previous review.  These changes may be attribut-
able to the profession-wide movement toward
greater responsibility for outcomes of drug
therapy (or pharmaceutical care) and are likely
interrelated with the shift toward nonhospital
practice sites.80

Most studies identified in this review were
conducted in the United States.  However,
compared with the studies in the previous review,
a greater proportion of studies in the current
review were conducted in other countries
(though, except for the United States, only
Australia is represented by more than one study).
This is a positive finding that may portend a
greater diversity of studies in the future.  It also
likely reflects a general trend of expansion of
clinical pharmacy services outside the United
States.  Clinical pharmacy services first developed
in the United States but gradually have been
adopted by other countries, first by Canada, then
Europe and Australia, and more recently Asia.

Most studies identified in the current review
reported a positive economic impact of clinical
pharmacy services, and in all cases those studies
using better economic methodologies demonstrated
positive results.  The benefit:cost ratios of
applicable articles included in Appendix 1 are
comparable to those of the previous review.
Although the mean benefit:cost ratio in the
previous review (16.70:1) was much higher than
that reported in the current review, the median
values are similar (4.68:1 for the current review
vs 4.09:1 for the previous review).  The mean
value reported in the previous review was skewed
upward by a single study.81 Regardless, the
economic benefit of clinical pharmacy services
across a variety of practice sites and types of
clinical pharmacy services reviewed here is well
in excess of the costs required to provide those
services.  For every $1 invested in clinical
pharmacy services in the studies reviewed, more
than $4 in benefit is expected.

The ability of readers to generalize these results
is dependent on many factors, including the way
in which results are expressed, comparability of
the patient population, and the type of service
evaluated.  Clinical pharmacy services are highly
dependent on internal factors, such as the
characteristics of the practice setting or skill of

the individual practitioner(s).  Nevertheless,
pharmacy managers and clinicians should use the
results of previously published evaluations and
benefit from the positive experience of others.

Limitations

This review in which economic assessments of
clinical pharmacy services were evaluated
provides a resource for readers to access the
primary literature on this subject.  However, the
limitations of this review should be considered
and the findings interpreted correspondingly.
Several limitations are noteworthy.

First, the articles identified represent only
those published in the standard literature.  We
did not consider unpublished papers; therefore,
our results may be subject to publication bias
(the tendency to publish only positive results).
The large number of studies on this topic that
were presented in abstract form and never
published as complete articles may be evidence of
this type of bias.

Second, the literature databases used to
identify potential articles for this review, along
with the search strategy, may have affected the
quantity and types of articles identified.  Every
effort was made to ensure that the search strategy
was as comprehensive as possible.

Third, in some cases, the included articles
lacked description of data important to our
analysis (reporting bias) and thus may have
altered our results.  No effort was made to
contact authors regarding missing data.

Fourth, many of the articles we reviewed had
objectives in addition to or other than that of
economic evaluation, and although economic
impact may have been part of the study, the
evaluation may not have been designed
specifically for that purpose.  Our assessment of
studies was restricted to the economic evaluation
conducted.  We did not report clinical and/or
humanistic outcomes measured in the studies
reviewed; more thorough analyses of these
outcomes can be found elsewhere.82, 83

Fifth, in this review, we classified cost savings
resulting from clinical pharmacy services as
economic outcomes or benefits.  Because the
main purpose of this evaluation was to
investigate the economic impact of clinical
pharmacy services, we chose to include the
investment required to provide services but to
separate that investment from the economic
effect of those services.  This approach is
consistent with that used by many of the authors
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of the studies we reviewed, though it may differ
from more traditional cost-effectiveness analyses
in which economic outcome variables are
considered costs.84

Last, the mean benefit:cost ratio from pooled
studies reported here should be considered
cautiously.  Studies from which benefit:cost ratios
were derived varied in terms of patient popu-
lation, practice setting, type of clinical service
evaluated, and study design.  Further, the studies
used to derive this ratio were not truly experi-
mental in terms of study design, but instead were
quasiexperimental or preexperimental designs.
The heterogeneity of these studies reduces the
reliability of the mean value.

Recommendations for Future Research

Although significant gains have been made in
the quality of economic assessments of clinical
pharmacy services, opportunities still exist to
improve the study designs used in these
evaluations.  Studies of this type are dependent
on the ability of the particular design to establish

a relationship between the intervention(s) and
the resultant observed outcome(s).  Several
archetypical study designs (experimental,
quasiexperimental, and preexperimental) have
been described and are illustrated in Table 6.85

Future efforts to contribute in a meaningful way
to the body of evidence surrounding the value of
clinical pharmacy services should be made with
an appreciation of the strengths and weaknesses
of these study designs.  Several recommendations
for future research deal with considerations of
study design.

Studies that aim to establish a causal relation-
ship (e.g., evaluate whether a program has made
a difference) must address the issue of internal
validity.  The key question of internal validity is
whether observed changes can be attributed to
the program (or intervention) and not to other
possible causes or alternative explanations.
Several conditions need to be met to establish a
causal relationship, including temporal
precedence (shows that the program happened
before the effect), covariation of cause and effect
(when program is present, effect is present and
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Table 6.  Study Designs Used for Evaluations of Clinical Pharmacy Services

Design Notationa Strengths Weaknesses
Experimental Randomization reduces heterogeneity Randomization may not be

resulting from selection bias feasible; difficult and expensive
to accomplish

Pretest-posttest Repeated measures allows assessment Subject to multiple-group threats
Intervention R O X O of baseline equivalence of groups to internal validity
Control R O O

Posttest only Simplest of all experimental designs; Subject to multiple-group threats
Intervention R X O does not use repeated measures, to internal validity
Control R O therefore subject to less bias as a

result or measurement error

Quasiexperimental More feasible to perform when Lacks benefit of random
randomization is not possible assignment (i.e., baseline group

equivalence); may be expensive
to accomplish

Pretest-posttest Repeated measures allows assessment Subject to multiple-group threats
Intervention N O X O of equivalence of groups at baseline to internal validity
Control N O O

Preexperimental May help in generating hypotheses Cause and effect between the
intervention and outcome
cannot be established

Static group comparison Unable to assess and adjust for
Intervention N X O baseline differences in groups
Control N O

One-group pretest-posttest Easy to perform No comparison group
Intervention O X O

R = groups are randomly assigned; O = observations or measures (e.g., costs and clinical measures); X = the intervention (program); N = groups
are nonrandomized (nonequivalent groups). 
aVertical alignment of Os shows that measurements occur at the same time. Time sequence (temporality) of variables is designated by the
position of the variable (i.e., those to the left occur before and those to the right occur after another variable in the sequence).
Adapted with permission from reference 86.
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when program is absent, effect is absent), and
exclusion of other plausible explanations.

Potential threats to internal validity may arise
from multiple sources.  Threats that apply to
studies when a single group receives a program
with no comparator include history (events that
take place during the study that might have an
effect on the outcome), maturation (changes that
subjects being studied undergo during the course
of the study that might have an effect on the
outcome), and regression to the mean (a statistical
phenomenon that occurs whenever a nonrandom
sample from a population is studied with two
measures that are imperfectly correlated).  These
threats can be avoided by using a comparison (or
control) group, but this leads to other threats.  In
studies with a control group, selection bias is the
primary threat and may exist when any factor
other than the program leads to posttest
differences between groups.  Randomization is
done to reduce the possibility of selection bias.

Incorporating all desired elements of a proper
study design into an evaluation of a clinical
pharmacy service is often difficult.  Selection of
an appropriate control group and randomization
in particular may be problematic.  One study
included in our review provides a good model for
study design.  In this study, the authors used a
quasiexperimental design to evaluate pharma-
ceutical care in a Medicaid population.48 Baseline
data were measured for two groups (intervention
and control) before the intervention, which was
applied to only one cohort (intervention group),
followed by another period of observation and
measurement.  The primary outcome evaluation
was conducted between the two cohorts on the
difference in relative change between baseline
and postintervention periods.  Though not
randomized, this study is a good example of the
use of a control and sequence of observation.

Whereas a rigorous study design may be
considered ideal, there are disadvantages to
consider.  Such a design requires the availability
of two distinct cohorts, does not preclude the
possibility that the nonintervention group may
become “contaminated” by the changes made in
the intervention group, and may be relatively
expensive and time-consuming to conduct.  As
investigators make study design decisions, they
are forced to compromise on various design
elements, often choosing less rigorous designs in
the interest of feasibility and practicality.

Once the study is complete, investigators
should consider additional factors that increase
the credibility of their results.  Articulating the

purpose of the analysis in explicit terms (both
when proposing the study and reporting its
results) will assist the investigator in ensuring
that the study is designed appropriately and will
allow readers to more easily understand and
apply the results.  Also, greater attention must be
paid to measures of cost, both in terms of the
resources needed to conduct the clinical
pharmacy intervention and the measure of cost as
a consequence.  Surprisingly, the investment
required to provide clinical pharmacy services
(e.g., personnel) was not included in just over
50% of the studies we reviewed.  This is a critical
component in the determination of net benefits
and must be included in all future studies.

With regard to the measurement of economic
consequences of clinical pharmacy services,
many evaluations are based on the “cost of what
might have been” had the intervention not
occurred.  For example, if an intervention is
performed that discontinues a potentially
harmful or costly therapy, this method assumes
that the change would not have been made
otherwise and therefore the service should be
credited with improving outcomes or reducing
cost.  However, the impact of these assumptions
is rarely measured (with sensitivity analysis) and
may be the single most important vulnerability in
the results of these studies.  In these situations,
investigators should either conduct sensitivity
analysis on such assumptions, or preferably, use
comparator cohorts (which avoids the need to
make such assumptions).

Further, in measuring economic outcomes that
result from clinical pharmacy services, researchers
must take into account the inflationary changes
that occur over time.  Health care costs, and
especially pharmaceuticals, have seen exponential
increases in recent years.  For example, drug costs
have risen 10%–20%/year over the past decade
(from both price inflation and increased
utilization).  Interventions that produce absolute
reductions in expenditures over long periods also
might be credited with avoiding costs associated
with inflation.

Future research should continue to be
conducted in alternative practice sites and of
contemporary types of pharmacy services.  For
example, a paucity of evidence exists on the
economic impact of collaborative practice
models, though clearly this is an important
direction for the profession and should be
addressed by future research.  Also, relatively few
articles exist on the interface between technology
and clinical pharmacy services.  As technology is
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implemented (either in drug distribution or to
assist in provision of clinical services), the
premise is that time is freed up for pharmacists to
provide more patient care.  However, few
evaluative studies have been conducted to
demonstrate this.  Finally, it would be useful if a
national or international agenda for this type of
research were promoted by a representative group
of pharmacy organizations to ensure that studies
are conducted in practice sites and of the types of
pharmacy services for which data are lacking.
This effort would facilitate the availability of
information that might support coordinated
efforts to seek reimbursement of clinical
pharmacy services.

The future success of pharmaceutical care
models is increasingly dependent on our ability
to provide compelling evidence of the value of
clinical pharmacy services and to articulate that
value to financial decision makers.  The rising
rate of inflation for pharmaceuticals, driven by
the increasing age of our population and
dramatic advances in pharmaceutical technology,
has made drug resource consumption the most
common cost containment target for health care
systems.  As across-the-board cuts are demanded
of pharmacy departments, pharmacy leaders
often are faced with the choice of reducing drug
expenses or labor costs.  Whereas limiting
inefficient drug use may partially achieve the
required cost containment, pharmacy managers
must both articulate and provide evidence of the
value of clinical pharmacy services so as to
protect, or even expand, existing positions.  The
impact that clinical pharmacy services have by
reducing overall health care expenses and
improving patient outcomes should be
fundamental to this message.

Studies of the cost impact of clinical pharmacy
services have provided encouraging results, but
we must continue to remain prepared to defend
our participation in the care delivery process.  We
must improve both the quantity and quality of
studies examining the value of clinical pharmacy
services, raise the level of awareness and
understanding of that research, and continue to
find new ways to contribute to the health and
well-being of patients; and this should be done in
a manner that is convincing to health care
decision makers.

Conclusion

The summarized data provide evidence of the
economic benefit of clinical pharmacy services

based on literature published between 1996 and
2000.  The body of evidence on this topic has
become more diverse, includes more contempo-
rary practice sites and types of services, and has
improved in the strength of study design and
methodology.  The information described in this
article will assist pharmacy practitioners and
managers in assessing both the costs to provide
clinical pharmacy services and the anticipated
economic benefits of such services.  Our
recommendations for future research may further
enhance the strength of evidence of this literature
and the conclusions that may be drawn from it.

References
1. Bootman LJ, Wertheimer AI, Zaske D, Rowland C .

Individualizing gentamicin dosage in burn patients with gram-
negative septicemia: a cost-benefit analysis. J Pharm Sci
1979;168:267–72.

2. Willett MS, Bertch KE, Rich DS, Ereshefsky L. Prospectus on
the economic value of clinical pharmacy services.
Pharmacotherapy 1989;9:45–56.

3. Schumock GT, Meek PD, Ploetz PA, Vermeulen LC. Economic
evaluations of clinical pharmacy services: 1988–1995.
Pharmacotherapy 1996;16:1188–1208.

4. Hatoum HT, Catizone C, Hutchinson RA, Purohit A. An
eleven-year review of the pharmacy literature: documentation
of the value and acceptance of clinical pharmacy. Drug Intell
Clin Pharm 1986;20:33–41.

5. Hatoum HT, Akhras K. A 32-year literature review on the value
and acceptance of ambulatory care provided by clinical
pharmacists. Ann Pharmacother 1993;27:1108–19.

6. Plumridge RJ, Wojnar Horton RE. A review of pharmaco-
economics of pharmaceutical care. Pharmacoeconomics
1998;14:175–89.

7. Carter BL, Malone DC, Billups SJ, et al. Interpreting the
findings of the IMPROVE study. Am J Health-Syst Pharm
2001;58:1330–7.

8. Schumock GT. We’ve been shown the money, and we now
know how to spend it. Pharmacotherapy 1999;19:1349–51.

9. Drummond MF, O’Brien B, Stoddart GL, Torrance GW.
Methods for economic evaluation of health care programmes,
2nd ed. Oxford, UK: Oxford Medical Publications Inc, 1997.

10. Smith DH, Fassett WE, Christensen DB. Washington state
CARE project: downstream cost changes associated with the
provision of cognitive services by pharmacists. J Am Pharm
Assoc (Wash) 1999;39:650–7.

11. Johnson JA, Bootman JL. Drug-related morbidity and mortality
and the economic impact of pharmaceutical care. Am J Health-
Syst Pharm 1997;54:554–8.

12. Harrison DL, Bootman JL, Cox ER. Cost-effectiveness of
consultant pharmacists in managing drug related morbidity and
mortality at nursing facilities. Am J Health-Syst Pharm
1998;55:1588–94.

13. Lehmann DF, Medicis JJ. A pharmacoeconomic model to aid in
the allocation of ambulatory clinical pharmacy services. J Clin
Pharmacol 1998;38:783–91.

14. Bond CA, Raehl CL, Franke T. Clinical pharmacy services and
hospital mortality rates. Pharmacotherapy 1999;19:556–64.

15. Bond CA, Raehl CL, Franke T. Clinical pharmacy services,
pharmacist staffing, and drug costs in United States hospitals.
Pharmacotherapy 1999;19:1354–62.

16. Bond CA, Raehl CL, Franke T. Clinical pharmacy services,
pharmacy staffing, and the total cost of care in United States
hospitals. Pharmacotherapy 2000;20:609–21.

17. Watanabe T, Ohta M, Murata M, Yamamoto T. Decrease in
emergency room or urgent care visits due to management of

123



PHARMACOTHERAPY  Volume 23, Number 1, 2003

bronchial asthma inpatients and outpatients with pharma-
ceutical services. J Clin Pharm Ther 1998;23:303–9.

18. Boyko WL, Yurkowski PJ, Ivey MF, Armitstead JA, Roberts
BL. Pharmacist influence on economic and morbidity outcomes
in a tertiary care teaching hospital. Am J Health-Syst Pharm
1997;54:1591–5.

19. Bozek PS, Perdue BE, Bar-Din M, Weidle PJ. Effect of
pharmacist interventions on medication use and cost in
hospitalized patients with or without HIV infection. Am J
Health-Syst Pharm 1998;55:1151–5.

20. McMullin ST, Hennenfent JA, Ritchie DJ, et al. A prospective,
randomized trial to assess the cost impact of pharmacist-
initiated interventions. Arch Intern Med 1999;159:2306–9.

21. Mutnick AH, Sterba KJ, Peroutka JA, Sloan NE, Beltz EA,
Sorenson MK. Cost savings and avoidance from clinical
interventions. Am J Health-Syst Pharm 1997;54:392–6.

22. Smythe MA, Shah PP, Spiteri TL, Lucarotti RL, Begle RL.
Pharmaceutical care in medical progressive care patients. Ann
Pharmacother 1998;32:294–9.

23. Stathoulopoulou F, Papastamatiou L, Lapidakis L. Initiation of
clinical pharmacy in Greece. Pharm World Sci 1996;18:229–32.

24. Dager WE, Branch JM, King JH, et al. Optimization of
inpatient warfarin therapy: impact of daily consultation by a
pharmacist-managed anticoagulation service. Ann
Pharmacother 2000;34:567–72.

25. Engles-Horton LL, Skowronski C, Mostashari F, Altice FL.
Clinical guidelines and pharmacist intervention program for
HIV-infected patients requiring granulocyte colony-stimulating
factor therapy. Pharmacotherapy 1999;19:356–62.

26. Evans RS, Pestotnik SL, Classen DC, Burke JP. Evaluation of a
computer-assisted antibiotic-dose monitor. Ann Pharmacother
1999;33:1026–31.

27. Mamdani MM, Racine E, McCreadie S, et al. Clinical and
economic effectiveness of an inpatient anticoagulation service.
Pharmacotherapy 1999;19:1064–74.

28. Lucas KS. Outcomes evaluation of a pharmacist discharge
medication teaching service. Am J Health-Syst Pharm
1998;55:S32–5.

29. Kinky DE, Erush SC, Laskin MS, Gibson GA. Economic
impact of a drug information service. Ann Pharmacother
1999;33:11–16.

30. Alderman CP. A prospective analysis of clinical pharmacy
interventions on an acute psychiatric inpatient unit. J Clin
Pharm Ther 1997;22:27–31.

31. Baldinger SL, Chow MS, Gannon RH, Kelly ET. Cost savings
from having a clinical pharmacist work part-time in a medical
intensive care unit. Am J Health-Syst Pharm 1997;54:2811–14.

32. Follin SL, Kwong NM .  Enhancement of a pharmacy
consultation program on a transitional care unit. Am J Health-
Syst Pharm 2000;57:1990–3.

33. Leape LL, Cullen DJ, Clapp MD, et al .  Pharmacist
participation on physician rounds and adverse drug events in
the intensive care unit. JAMA 1999;282:267–70.

34. Schumock GT, Michaud J, Guenette AJ. Re-engineering:
opportunity to advance clinical practice in a community
hospital. Am J Health-Syst Pharm 1999;56:1945–9.

35. Steffen WM, Simmer TF, House KL, Savageau JT. Impact and
financial results of a 1-month pharmacist intervention study.
Pharmacol Ther 1996;21:34–7.

36. Suseno M, Tedeski L, Kent S, Rough S. Impact of documented
pharmacists’ interventions on patient care and costs. Hosp
Pharm 1998;33:676–81.

37. Taylor CT, Church CO, Byrd DC. Documentation of clinical
interventions by pharmacy faculty, residents, and students. Ann
Pharmacother 2000;34:843–7.

38. White CM, Chow MSS. Cost Impact and clinical benefits of
focused rounding in the cardiovascular intensive care unit.
Hosp Pharm 1998;33:419–23.

39. Yee DK, Veal JH, Trinh B, Bauer S, Freeman CH. Involvement
of HMO-based pharmacists in clinical rounds at contract
hospitals. Am J Health-Syst Pharm 1997;54:670–3

40. Ogle BG, McLean WM, Poston JW. The clinical pharmacy
services study: a study of clinical services provided by

pharmacists in Ontario hospitals. Can J Hosp Pharm
1996;49:S5–25.

41. Van Lent-Evers NE, Mathot RA, Geus WP, Van Hout BA,
Vinks AA. Impact of goal-oriented and model-based clinical
pharmacokinetic dosing of aminoglycosides on clinical
outcome: cost-effectiveness analysis. Ther Drug Monit
1999;21:63–73.

42. Fraser GL, Stogsdill P, Dickens JD, Wennberg DE, Smith RP,
Prato BS. Antibiotic optimization: an evaluation of patient
safety and economic outcomes. Arch Intern Med
1997;157:1689–94.

43. Martinez MJ, Freire A, Castro I, et al. Clinical and economic
impact of a pharmacist-intervention to promote sequential
intravenous to oral clindamycin conversion. Pharm World Sci
2000;22:53–8.

44. Lata P, VanCourt B, Larson P. Pharmacist as a member of a
hospital case management department. Am J Health-Syst Pharm
2000;57:2202–6.

45. Pilzer JD, Burke TG, Mutnick AH. Drug allergy assessment at a
university hospital and clinic. Am J Health-Syst Pharm
1996;53:2970–5.

46. Waddell JA, Solimando DA, Strickland WR, Smith BD, Wray
MK .  Pharmacy staff interventions in a medical center
hematology-oncology service. J Am Pharm Assoc (Wash)
1998;38:451–6.

47. Gentry CA, Greenfield RA, Slater LN, Wack M, Huycke MM.
Outcomes of an antimicrobial control program in a teaching
hospital. Am J Health-Syst Pharm 2000;57:268–74.

48. Lai LL, Sorkin AL. Cost-benefit analysis of pharmaceutical care
in a Medicaid population: from a budgetary perspective. J
Managed Care Pharm 1998;4:303–8.

49. Chiquette E, Amato MG, Bussey HI. Comparison of an
anticoagulation clinic with usual medical care. Arch Intern Med
1998;158:1641–7.

50. Luzier AB, Forrest A, Feuerstein SG, Schentag JJ, Izzo JL Jr.
Containment of heart failure hospitalizations and cost by
angiotensin-converting enzyme inhibitor dosage optimization.
Am J Cardiol 2000;86:519–23.

51. Rogers KC, Johnson GL, White DM. Outcomes of clinical
pharmacists recommendations on prescribing of oral H2

antagonists. Hosp Pharm 1998;33:1102–4,1110.
52. Spalek VH, Gong WC. Pharmaceutical care in an integrated

health system. J Am Pharm Assoc (Wash) 1999;39:553–7.
53. Jermain DM, Sulak PJ, Woodward BW, Knight AB .

Psychopharmacy medication clinic in a managed care women’s
health setting. Am J Health-Syst Pharm 1997;54:2717–18.

54. Ellis SL, Carter BL, Malone DC, et al. Clinical and economic
impact of ambulatory care clinical pharmacists in management
of dyslipidemia in older adults: the IMPROVE study.
Pharmacotherapy 2000;20:1508–16.

55. Segarra-Newnham M, Siebert WF. Development and outcomes
of an ambulatory clinic for Helicobacter pylori treatment. Hosp
Pharm 1998;33:205–9.

56. Blakey SA, Hixson-Wallace JA. Clinical and economic effects
of pharmacy services in geriatric ambulatory clinic.
Pharmacotherapy 2000;20:1198–203.

57. Cowper PA, Weinberger M, Hanlon JT, et al. The cost-
effectiveness of a clinical pharmacist intervention among
elderly outpatients. Pharmacotherapy 1998;18:327–32.

58. Galt KA. Cost avoidance, acceptance, and outcomes associated
with a pharmacotherapy consult clinic in a Veterans Affairs
medical center. Pharmacotherapy 1998;18:1103–11.

59. Malone DC, Carter BL, Billups SJ, et al. An economic analysis
of a randomized, controlled, multicenter study of clinical
pharmacist interventions for high-risk veterans: the IMPROVE
study. Pharmacotherapy 2000;20:1149–58.

60. Yanchick J, Moore E. Implementation of a pharmacist run drug
therapy monitoring clinic in the primary care setting. Am J
Health-Syst Pharm 2000;57(suppl 4):S30–4.

61. Libby EA, Laub JJ. Economic and clinical impact of a
pharmacy-based antihypertensive replacement program in
primary care. Am J Health-Syst Pharm 1997;54:2079–83.

62. Steinweg KK, Killingsworth RE, Nannini RJ, Spayde J. The

124



ECONOMIC BENEFIT OF CLINICAL PHARMACY SERVICES Schumock et al

impact on a health care system of a program to facilitate self-
care. Mil Med 1998;163:139–44.

63. Beck JK, Dries TJ, Cook EC .  Development of an
interdisciplinary, telephone-based care program. Am J Health-
Syst Pharm 1998;55:453–7.

64. Grace KA, McPherson ML, Burstein AH. Diabetes care and
cost of pharmacotherapy versus medical services. Am J Health-
Syst Pharm 1998;55:S27–9.

65. Rodgers S, Avery AJ, Meechan D, et al. Controlled trial of
pharmacist intervention in general practice: the effect on
prescribing costs. Br J Gen Pract 1999;49:717–20.

66. Sorrento TA, Bonanza KC, Salisbury DW. Pharmaceutical
services in a capitated geriatric care program. Am J Health-Syst
Pharm 1996;53:2848–52.

67. McKee J, Grill F, Cline M, Mease T. Clinical pharmacy services
in an intermediate-care facility for the developmentally
disabled: five-year retrospective review. Consult Pharm
1999;14:1392–8.

68. Carter BL, Barnette DJ, Chrischilles E, Mazzotti GJ, Asali ZJ.
Evaluation of hypertensive patients after care provided by
community pharmacists in a rural setting. Pharmacotherapy
1997;17:1274–85.

69. Munroe WP, Kunz K, Dalmady-Israel C, Potter L, Schonfeld
WH. Economic evaluation of pharmacist involvement in
disease management in a community pharmacy setting. Clin
Ther 1997;19:113–23.

70. Benrimoj SI, Langford JH, Berry G, et al. Economic impact of
increased clinical intervention rates in community pharmacy: a
randomised trial of the effect of education and a professional
allowance. Pharmacoeconomics 2000;18:459–68.

71. Miller LG, Scott DM .  Documenting indicators of
pharmaceutical care in rural community pharmacies. J
Managed Care Pharm 1996;2:659–66.

72. Christensen DB, Holmes G, Fassett WE, et al. Principal
findings from the Washington State cognitive services
demonstration project. Managed Care Interface 1998;11:60–2,
64.

73. Ernst ME, Chalstrom CV, Currie JD, Sorofman B .
Implementation of a community pharmacy-based influenza
vaccination program. J Am Pharm Assoc (Wash) 1997;37:

570–80.
74. McCombs JS, Liu G, Shi J, et al. The Kaiser Permanente/USC

patient consultation study: change in use and cost of health
care services. Am J Health-Syst Pharm 1998;55:2485–99.

75. Gerber RA, Liu G, McCombs JS. Impact of pharmacist
consultations provided to patients with diabetes on healthcare
costs in a health maintenance organization. Am J Managed Care
1998;4:991–1000.

76. Johnson JA, Bootman JL .  Drug-related morbidity and
mortality: a cost-of-illness model. Arch Intern Med
1995;155:1949–56.

77. Bootman JL, Harrison DL, Cox E. The health care cost of drug-
related morbidity and mortality in nursing facilities. Arch
Intern Med 1997;157:2089–96.

78. Lee JT, Sanchez LA. Interpretation of cost-effective and
soundness of economic evaluations in the pharmacy literature.
Am J Hosp Pharm 1991;48:2622–7.

79. Kozma CM, Reeder CE, Schulz RM. Economic, clinical, and
humanistic outcomes: a planning model for pharmacoeconomic
research. Clin Ther 1993;15:1121–32.

80. Hepler CD, Strand LM. Opportunities and responsibilities in
pharmaceutical care. Am J Health-Syst Pharm 1990;47:533–43.

81. Destache CJ, Meyer SK, Bittner MJ, Hermann KG. Impact of a
clinical pharmacokinetic service on patients treated with
aminoglycosides: cost-benefit analysis. Ther Drug Monit
1990;12:419–26.

82. Morrison A, Wertheimer AI .  Evaluation of studies
investigating the effectiveness of pharmacists’ clinical services.
Am J Health-Syst Pharm 2001;58:569–77.

83. Pickard AS, Johnson JA, Farris KB. The impact of pharmacist
interventions on health-related quality of life. Ann
Pharmacother 1999;33:1167–72.

84. George B, Silcock J. Economic evaluation of pharmacy
services: fact or fiction? Pharm World Sci 1999;21:147–51.

85. Campbell DT. Foreword. In: Trochim WMK, ed. Research
design for program evaluation: the regression discontinuity
approach. Newbury Park, CA: Sage, 1984:15–43.

86. Campbell DT, Stanley JC .  Experimental and quasi-
experimental designs for research. Chicago, IL: Rand McNally
& Company, 1966.

125



PHARMACOTHERAPY  Volume 23, Number 1, 2003126
A

p
p

en
d

ix
 1

.  
F

if
ty

-n
in

e 
A

rt
ic

le
s 

In
cl

u
d

ed
 i

n
 T

h
is

 R
ev

ie
w

 b
y 

Se
tt

in
g 

of
 E

va
lu

at
io

n
 a

n
d

 T
yp

e 
of

 C
li

n
ic

al
 P

h
ar

m
ac

y 
Se

rv
ic

e

O
bj

ec
ti

ve
A

n
al

yt
ic

M
et

h
od

C
om

pa
ri

so
n

G
ro

u
p

In
pu

t 
C

os
ts

In
cl

u
de

d 
in

th
e 

St
u

dy

R
es

ou
rc

e 
U

se
 o

r
E

co
n

om
ic

 O
u

tc
om

es
In

cl
u

de
d 

in
 t

h
e 

St
u

dy
E

co
n

om
ic

 R
es

u
lt

sa
C

om
m

en
ts

 b
y 

R
ev

ie
w

er
s

U
n

iv
er

si
ty

 h
os

pi
ta

l
 

D
is

ea
se

 m
an

ag
em

en
t

T
o 

ev
al

u
at

e 
th

e 
co

n
tr

ib
u

ti
on

 o
f

ph
ar

m
ac

eu
ti

ca
l c

ar
e 

on
im

pr
ov

em
en

t 
of

 d
is

ea
se

 a
n

d 
co

st
 o

f
as

th
m

a 
tr

ea
tm

en
t17

O
A

C
on

tr
ol

 g
ro

u
p

N
on

e
C

h
an

ge
 in

 e
m

er
ge

n
cy

de
pa

rt
m

en
t 

an
d

ou
tp

at
ie

n
t 

vi
si

ts
, d

ru
g

co
st

s 
fo

r 
as

th
m

a 
ag

en
ts

O
ve

r 
th

e 
16

-m
o 

st
u

dy
 p

er
io

d,
 d

ru
g 

co
st

s 
w

er
e 

h
ig

h
er

in
 t

h
e 

ph
ar

m
ac

eu
ti

ca
l c

ar
e 

gr
ou

p 
th

an
 in

 t
h

e 
co

n
tr

ol
gr

ou
p 

($
16

6 
vs

 $
79

/p
at

ie
n

t/
m

o)
; h

ow
ev

er
, f

re
qu

en
cy

of
 e

m
er

ge
n

cy
 d

ep
ar

tm
en

t 
an

d 
ou

tp
at

ie
n

t 
vi

si
ts

 w
as

lo
w

er
.

C
li

n
ic

al
 o

u
tc

om
es

 a
ls

o 
m

ea
su

re
d,

co
n

du
ct

ed
 in

 J
ap

an
, m

on
et

ar
y 

u
n

it
s

ex
pr

es
se

d 
as

 U
.S

. d
ol

la
rs

, s
m

al
l s

am
pl

e
si

ze
 (

n
=1

5)
 in

 in
te

rv
en

ti
on

 g
ro

u
p,

 n
o

co
n

si
de

ra
ti

on
 o

f 
co

st
s 

to
 p

ro
vi

de
 s

er
vi

ce
,

ef
fe

ct
 o

f 
em

er
ge

n
cy

 d
ep

ar
tm

en
t 

an
d 

of
fi

ce
vi

si
ts

 n
ot

 c
os

te
d 

ou
t,

 n
o 

m
en

ti
on

 o
f

di
sc

ou
n

ti
n

g,
 m

et
h

od
ol

og
y 

an
d 

re
su

lt
s 

n
ot

w
el

l d
es

cr
ib

ed
.

 
G

en
er

al
 p

h
ar

m
ac

ot
h

er
ap

eu
ti

c 
m

on
it

or
in

g
T

o 
co

n
fi

rm
 t

h
at

 a
 r

ed
u

ct
io

n
 in

 L
O

S,
an

d 
ph

ar
m

ac
y 

an
d 

h
os

pi
ta

l c
os

ts
ca

n
 b

e 
ac

h
ie

ve
d 

w
it

h
 d

ir
ec

t
ph

ar
m

ac
is

t 
pa

rt
ic

ip
at

io
n

 in
 a

 p
at

ie
n

t
ca

re
 t

ea
m

18

O
A

C
on

tr
ol

 g
ro

u
p

N
on

e
C

h
an

ge
 in

 L
O

S,
 h

ea
lt

h
ca

re
 c

os
ts

, a
n

d 
dr

u
g

co
st

s

O
ve

r 
th

e 
9-

m
o 

st
u

dy
 p

er
io

d,
 p

h
ar

m
ac

is
t 

pa
rt

ic
ip

at
io

n
re

du
ce

d 
L

O
S 

by
 1

.3
 d

ay
s,

 p
re

sc
ri

pt
io

n
 c

os
ts

 b
y

$3
01

/a
dm

is
si

on
, a

n
d 

h
os

pi
ta

l c
os

ts
 b

y
$1

65
4/

ad
m

is
si

on
.

N
o 

co
n

si
de

ra
ti

on
 o

f 
co

st
s 

to
 p

ro
vi

de
se

rv
ic

e.

T
o 

id
en

ti
fy

 d
if

fe
re

n
ce

s 
in

 t
h

e 
ra

te
an

d 
co

st
 o

f 
ph

ar
m

ac
ot

h
er

ap
eu

ti
c

in
te

rv
en

ti
on

s 
pe

rf
or

m
ed

 f
or

 H
IV

-
po

si
ti

ve
 a

n
d 

H
IV

-n
eg

at
iv

e 
pa

ti
en

ts
19

O
A

C
on

tr
ol

 g
ro

u
p

N
on

e
D

ru
g 

co
st

re
du

ct
io

n
/i

n
te

rv
en

ti
on

,
L

O
S

O
ve

r 
th

e 
2-

m
o 

st
u

dy
 p

er
io

d,
 in

 H
IV

-p
os

it
iv

e 
an

d 
H

IV
-

n
eg

at
iv

e 
pa

ti
en

ts
, $

13
4 

an
d 

$2
7 

w
as

 s
av

ed
/p

h
ar

m
ac

is
t

in
te

rv
en

ti
on

, r
es

pe
ct

iv
el

y;
 t

h
er

e 
w

as
 n

o 
di

ff
er

en
ce

 in
L

O
S.

C
li

n
ic

al
 o

u
tc

om
es

 a
ls

o 
m

ea
su

re
d,

 n
o

co
n

si
de

ra
ti

on
 o

f 
co

st
s 

to
 p

ro
vi

de
 s

er
vi

ce
,

n
ot

 n
ec

es
sa

ri
ly

 d
es

ig
n

ed
 t

o 
ev

al
u

at
e

im
pa

ct
 o

f 
cl

in
ic

al
 p

h
ar

m
ac

y 
se

rv
ic

es
 b

u
t

ra
th

er
 d

if
fe

re
n

ce
 b

et
w

ee
n

 H
IV

-p
os

it
iv

e
an

d 
H

IV
-n

eg
at

iv
e 

pa
ti

en
ts

.

T
o 

as
se

ss
 t

h
e 

im
pa

ct
 o

f 
ph

ar
m

ac
is

t
in

it
ia

te
d 

in
te

rv
en

ti
on

s 
on

 c
os

t
sa

vi
n

gs
20

O
A

C
on

tr
ol

gr
ou

p,
ra

n
do

m
iz

ed

N
on

e
L

O
S,

 c
h

an
ge

 in
 d

ru
g

co
st

s
D

u
ri

n
g 

th
e 

30
-d

ay
 s

tu
dy

 p
er

io
d,

 t
h

e 
gr

ou
p 

ra
n

do
m

iz
ed

to
 p

h
ar

m
ac

is
t 

in
te

rv
en

ti
on

 h
ad

 d
ru

g 
co

st
s 

th
at

 w
er

e
41

%
 lo

w
er

 t
h

an
 t

h
os

e 
of

 t
h

e 
co

n
tr

ol
 g

ro
u

p;
 a

n
n

u
al

iz
ed

sa
vi

n
gs

 w
as

 e
st

im
at

ed
 t

o 
be

 $
39

4,
00

0.

C
li

n
ic

al
 o

u
tc

om
es

 a
ls

o 
m

ea
su

re
d,

 n
o

co
n

si
de

ra
ti

on
 o

f 
co

st
s 

to
 p

ro
vi

de
 s

er
vi

ce
.

T
o 

de
sc

ri
be

 a
 m

et
h

od
 u

se
d 

to
co

ll
ec

t 
da

ta
 o

n
 c

os
t 

sa
vi

n
gs

 a
n

d 
co

st
av

oi
da

n
ce

 a
ch

ie
ve

d 
th

ro
u

gh
ph

ar
m

ac
is

t 
in

te
rv

en
ti

on
21

C
O

D
N

on
e

P
er

so
n

n
el

ti
m

e 
an

d
be

n
ef

it
s

L
O

S,
 d

ru
g 

co
st

s
sa

vi
n

gs
, d

ru
g 

co
st

av
oi

da
n

ce
, c

h
an

ge
 in

h
os

pi
ta

l s
ta

y 
co

st
s

O
ve

r 
th

e 
10

-m
o 

pe
ri

od
, 4

05
0 

in
te

rv
en

ti
on

s 
w

er
e

do
cu

m
en

te
d,

 w
h

ic
h

 r
ep

re
se

n
te

d 
a 

th
er

ap
y 

co
st

 s
av

in
gs

of
 $

48
7,

83
3 

an
d 

a 
co

st
 a

vo
id

an
ce

 o
f 

$1
58

,5
63

 in
pr

ev
en

ti
on

 o
f 

ad
di

ti
on

al
 h

os
pi

ta
l d

ay
s;

 c
os

ts
 f

or
pe

rs
on

n
el

 w
er

e 
$3

8,
00

0,
 B

:C
 r

at
io

 w
as

 1
7.

01
:1

b .

L
ac

k 
of

 c
on

tr
ol

 g
ro

u
p 

w
as

 a
 li

m
it

at
io

n
 in

th
e 

st
u

dy
 d

es
ig

n
.

T
o 

de
ve

lo
p,

 im
pl

em
en

t,
 a

n
d 

as
se

ss
th

e 
ou

tc
om

es
 o

f 
a 

sy
st

em
 f

or
pr

ov
id

in
g 

ca
re

 t
o 

pa
ti

en
ts

 in
 a

m
ed

ic
al

 p
ro

gr
es

si
ve

 c
ar

e 
u

n
it

22

O
A

B
ef

or
e 

an
d

af
te

r
in

te
rv

en
ti

on

N
on

e
H

os
pi

ta
l r

ea
dm

is
si

on
s,

L
O

S,
 c

h
an

ge
 in

 d
ru

g
co

st
s

N
et

 d
ru

g 
co

st
s 

w
er

e 
re

du
ce

d 
by

 $
65

35
 o

ve
r 

th
e 

2-
m

o
in

te
rv

en
ti

on
 p

er
io

d,
 a

n
n

u
al

iz
ed

 s
av

in
gs

 w
er

e 
es

ti
m

at
ed

to
 b

e 
$3

9,
20

7,
b  a

n
d 

n
o 

di
ff

er
en

ce
 w

as
 n

ot
ed

 in
re

ad
m

is
si

on
s 

or
 L

O
S.

C
li

n
ic

al
 o

u
tc

om
es

 a
ls

o 
m

ea
su

re
d,

 n
o

co
n

si
de

ra
ti

on
 o

f 
co

st
s 

to
 p

ro
vi

de
 s

er
vi

ce
.

T
o 

de
sc

ri
be

 t
h

e 
co

n
se

qu
en

ce
s 

of
pr

ov
id

in
g 

cl
in

ic
al

 p
h

ar
m

ac
y

se
rv

ic
es

23

O
A

H
is

to
ri

ca
l

gr
ou

p
N

on
e

D
ru

g 
co

st
 d

if
fe

re
n

ce
O

ve
r 

th
e 

9-
m

o 
pe

ri
od

, d
ru

g 
co

st
s 

w
er

e 
re

du
ce

d 
by

50
%

  (
an

ti
bi

ot
ic

s,
 9

98
,2

99
 d

ra
ch

m
ae

 s
av

in
gs

/m
o)

 a
n

d
36

%
  (

re
sp

ir
at

or
y 

ag
en

ts
, 3

5,
83

2 
dr

ac
h

m
ae

sa
vi

n
gs

/m
o)

 w
h

en
 c

om
pa

re
d 

w
it

h
 h

is
to

ri
ca

l t
im

e
po

in
t.

C
on

du
ct

ed
 in

 G
re

ec
e,

 m
on

et
ar

y 
u

n
it

s 
in

G
re

ek
 d

ra
ch

m
ae

, v
er

y 
li

tt
le

 in
fo

rm
at

io
n

pr
ov

id
ed

 o
n

 t
h

e 
m

et
h

od
 u

se
d 

to
 q

u
an

ti
fy

sa
vi

n
gs

 a
ss

oc
ia

te
d 

w
it

h
 t

h
e 

pr
og

ra
m

, n
o

co
n

si
de

ra
ti

on
 o

f 
co

st
s 

to
 p

ro
vi

de
 s

er
vi

ce
.

 
T

ar
ge

t 
dr

u
g 

pr
og

ra
m

T
o 

de
te

rm
in

e 
th

e 
ef

fe
ct

 o
f 

da
il

y
co

n
su

lt
at

io
n

 b
y 

a 
te

am
 o

f 
h

os
pi

ta
l

ph
ar

m
ac

is
ts

, c
om

pa
re

d 
w

it
h

ph
ys

ic
ia

n
 m

an
ag

em
en

t,
 o

n
 t

h
e

ac
cu

ra
cy

 a
n

d 
ra

pi
di

ty
 o

f 
op

ti
m

iz
in

g
w

ar
fa

ri
n

 t
h

er
ap

y24

C
B

A
H

is
to

ri
ca

l
gr

ou
p

(p
h

ys
ic

ia
n

m
an

ag
ed

)

P
er

so
n

n
el

ti
m

e 
an

d
be

n
ef

it
s

R
ed

u
ce

d 
L

O
S,

 h
ea

th
ca

re
 c

os
ts

P
h

ar
m

ac
is

t 
gr

ou
p 

lo
w

er
ed

 L
O

S 
si

gn
if

ic
an

tl
y 

(2
.6

da
ys

),
 c

os
t 

to
 p

ro
vi

de
 t

h
e 

pr
og

ra
m

 w
as

 $
10

7,
00

0 
an

d
co

st
s 

av
oi

de
d 

w
er

e 
$8

24
,0

00
, a

n
d 

th
e 

B
:C

 r
at

io
 w

as
8:

1.

C
li

n
ic

al
 o

u
tc

om
es

 a
ls

o 
m

ea
su

re
d,

 f
in

an
ci

al
im

pa
ct

 p
ro

vi
de

d 
at

 t
h

e 
en

d 
of

 t
h

e 
ar

ti
cl

e
(a

ft
er

 D
is

cu
ss

io
n

).

T
o 

ev
al

u
at

e 
th

e 
cl

in
ic

al
 a

n
d

ec
on

om
ic

 im
pa

ct
 o

f 
gu

id
el

in
es

 f
or

G
-C

SF
 a

n
d 

ph
ar

m
ac

is
t 

in
te

rv
en

ti
on

in
 H

IV
-p

os
it

iv
e 

pa
ti

en
ts

25

O
A

H
is

to
ri

ca
l

gr
ou

p
N

on
e

D
os

es
 o

f 
G

-C
SF

,
ch

ar
ge

s 
fo

r 
G

-C
SF

, L
O

S
G

-C
SF

 u
ti

li
za

ti
on

 d
ec

re
as

ed
, c

h
ar

ge
s 

de
cr

ea
se

d 
fr

om
$2

00
 t

o 
$1

12
/p

at
ie

n
t 

da
y,

 a
n

d 
th

e 
es

ti
m

at
ed

 a
n

n
u

al
sa

vi
n

gs
 w

as
 $

90
,0

40
.

C
li

n
ic

al
 o

u
tc

om
es

 a
ls

o 
m

ea
su

re
d,

 n
o

co
n

si
de

ra
ti

on
 o

f 
co

st
s 

to
 p

ro
vi

de
 s

er
vi

ce
,

u
se

d 
ch

ar
ge

s 
ra

th
er

 t
h

an
 c

os
ts

.



ECONOMIC BENEFIT OF CLINICAL PHARMACY SERVICES Schumock et al 127
A

p
p

en
d

ix
 1

.  
F

if
ty

-n
in

e 
A

rt
ic

le
s 

In
cl

u
d

ed
 i

n
 T

h
is

 R
ev

ie
w

 b
y 

Se
tt

in
g 

of
 E

va
lu

at
io

n
 a

n
d

 T
yp

e 
of

 C
li

n
ic

al
 P

h
ar

m
ac

y 
Se

rv
ic

e 
(c

on
ti

n
u

ed
)

O
bj

ec
ti

ve
A

n
al

yt
ic

M
et

h
od

C
om

pa
ri

so
n

G
ro

u
p

In
pu

t 
C

os
ts

In
cl

u
de

d 
in

th
e 

St
u

dy

R
es

ou
rc

e 
U

se
 o

r
E

co
n

om
ic

 O
u

tc
om

es
In

cl
u

de
d 

in
 t

h
e 

St
u

dy
E

co
n

om
ic

 R
es

u
lt

sa
C

om
m

en
ts

 b
y 

R
ev

ie
w

er
s

T
o 

ev
al

u
at

e 
th

e 
im

pa
ct

 o
f 

a
co

m
pu

te
r-

as
si

st
ed

 p
h

ar
m

ac
y

pr
og

ra
m

 o
n

 t
h

e 
n

u
m

be
r 

of
 d

ay
s 

of
an

ti
bi

ot
ic

s 
an

d 
th

e 
n

u
m

be
r 

of
ad

ve
rs

e 
ef

fe
ct

s26

O
A

B
ef

or
e 

an
d

af
te

r
in

te
rv

en
ti

on

N
on

e
A

n
ti

bi
ot

ic
 u

se
 a

n
d 

dr
u

g
co

st
s,

 h
ea

lt
h

 c
ar

e 
co

st
s

av
oi

de
d 

ow
in

g 
to

de
cr

ea
se

d 
ad

ve
rs

e 
dr

u
g

re
ac

ti
on

s

In
ap

pr
op

ri
at

e 
an

ti
bi

ot
ic

 u
se

 d
ec

re
as

ed
 6

%
, t

re
at

m
en

t
du

ra
ti

on
 d

ec
re

as
ed

 b
y 

1.
8 

da
ys

, f
ew

er
 a

dv
er

se
  d

ru
g

re
ac

ti
on

s 
oc

cu
rr

ed
, a

n
d 

dr
u

g 
co

st
s 

de
cr

ea
se

d 
by

$3
0/

pa
ti

en
t;

 t
ot

al
 c

os
ts

 a
vo

id
ed

 w
er

e 
$1

00
,0

00
 o

ve
r 

12
m

o.

C
li

n
ic

al
 o

u
tc

om
es

 a
ls

o 
m

ea
su

re
d,

 n
o

co
n

si
de

ra
ti

on
 o

f 
co

st
s 

to
 p

ro
vi

de
 s

er
vi

ce
.

T
o 

ev
al

u
at

e 
cl

in
ic

al
 a

n
d 

ec
on

om
ic

en
d 

po
in

ts
 a

ch
ie

ve
d 

by
 a

ph
ar

m
ac

is
t-

m
an

ag
ed

an
ti

co
ag

u
la

ti
on

 c
on

su
lt

 s
er

vi
ce

 v
s

u
su

al
 c

ar
e27

C
B

A
C

on
tr

ol
 g

ro
u

p
(u

su
al

 c
ar

e)
P

er
so

n
n

el
ti

m
e,

op
po

rt
u

n
it

y
co

st
s

L
O

S,
 h

ea
lt

h
 c

ar
e 

co
st

s
T

ot
al

 h
os

pi
ta

l c
os

ts
/p

at
ie

n
t 

w
er

e 
lo

w
er

 in
 t

h
e

ph
ar

m
ac

is
t 

gr
ou

p 
th

an
 in

 t
h

e 
co

n
tr

ol
 g

ro
u

p 
(m

ed
ia

n
$1

59
4 

vs
 $

20
14

),
 L

O
S 

w
as

 s
ig

n
if

ic
an

tl
y 

sh
or

te
r

(m
ed

ia
n

 5
 v

s 
7 

da
ys

),
 o

pp
or

tu
n

it
y 

co
st

s 
fo

r 
ph

ar
m

ac
is

t
ti

m
e 

w
as

 $
82

/p
at

ie
n

t,
 n

et
 s

av
in

gs
/p

at
ie

n
t 

w
as

 $
33

8,
an

d 
B

:C
 r

at
io

 w
as

 5
:1

.

C
li

n
ic

al
 o

u
tc

om
es

 a
ls

o 
m

ea
su

re
d,

 w
el

l-
de

si
gn

ed
 s

tu
dy

, c
on

du
ct

ed
 a

t 
tw

o 
si

te
s.

 
P

at
ie

n
t 

ed
u

ca
ti

on
 o

r 
co

gn
it

iv
e 

se
rv

ic
e

T
o 

de
te

rm
in

e 
if

 d
ru

g 
di

sc
h

ar
ge

co
u

n
se

li
n

g 
by

 in
pa

ti
en

t 
ph

ar
m

ac
is

ts
is

 c
os

t-
ef

fe
ct

iv
e28

C
E

A
C

on
tr

ol
 g

ro
u

p
P

er
so

n
n

el
 a

n
d

be
n

ef
it

s,
op

po
rt

u
n

it
y

co
st

s

N
on

e
T

h
e 

in
cr

em
en

ta
l c

os
t 

to
 in

cr
ea

se
 s

at
is

fa
ct

io
n

 f
ro

m
 7

9%
to

 9
1%

 w
as

 $
19

0/
sa

ti
sf

ac
ti

on
 p

oi
n

t 
ga

in
ed

; i
t 

w
ou

ld
co

st
 $

84
,0

00
 f

or
 a

ll
 e

li
gi

bl
e 

pa
ti

en
ts

 t
o 

re
ce

iv
e

pr
og

ra
m

.

C
os

t-
ef

fe
ct

iv
en

es
s 

an
al

ys
is

 (
al

l c
os

ts
co

n
si

de
re

d 
as

 in
pu

ts
, o

u
tc

om
e 

w
as

 p
at

ie
n

t
sa

ti
sf

ac
ti

on
),

 le
ve

l o
f 

pa
ti

en
t 

sa
ti

sf
ac

ti
on

ob
ta

in
ed

 f
ro

m
 a

 m
ai

le
d 

su
rv

ey
.

 
O

th
er

T
o 

de
te

rm
in

e 
po

te
n

ti
al

 c
os

t
av

oi
da

n
ce

 r
es

u
lt

in
g 

fr
om

 a
 d

ru
g

in
fo

rm
at

io
n

 s
er

vi
ce

 t
h

at
 r

es
po

n
ds

 t
o

dr
u

g 
in

fo
rm

at
io

n
 r

eq
u

es
ts

29

C
O

D
N

on
e

P
er

so
n

n
el

,
su

bs
cr

ip
ti

on
s,

te
le

ph
on

e 
an

d
ot

h
er

 r
el

at
ed

ex
pe

n
di

tu
re

s

H
ea

lt
h

 c
ar

e 
co

st
s

av
oi

de
d,

 L
O

S
F

or
ty

-n
in

e 
pe

rc
en

t 
of

 d
ru

g 
in

fo
rm

at
io

n
 r

es
po

n
se

s
re

su
lt

ed
 in

 c
os

t 
av

oi
da

n
ce

 t
ot

al
in

g 
$1

90
,0

00
 o

ve
r 

th
e

30
-d

ay
 s

tu
dy

 p
er

io
d;

 a
n

n
u

al
iz

ed
 c

os
t 

av
oi

da
n

ce
 o

f
$1

,7
35

,5
85

 e
st

im
at

ed
, w

h
er

ea
s 

co
st

 t
o 

pr
ov

id
e 

se
rv

ic
e

w
as

 $
14

5,
95

0 
fo

r 
1 

ye
ar

; i
n

 s
en

si
ti

vi
ty

 a
n

al
ys

is
, t

h
e 

B
:C

ra
ti

o 
w

as
 2

.9
:1

–1
3.

2:
1,

 a
n

d 
ba

se
 c

as
e 

B
:C

 r
at

io
 w

as
11

.8
9:

1b .

C
li

n
ic

al
 o

u
tc

om
es

 a
ls

o 
m

ea
su

re
d,

 u
se

d 
a

m
od

el
 w

it
h

 c
os

t-
av

oi
da

n
ce

 v
al

u
es

 b
as

ed
on

 p
u

bl
is

h
ed

 li
te

ra
tu

re
, n

o 
co

m
pa

ri
so

n
gr

ou
p.

C
om

m
u

n
it

y 
h

os
pi

ta
l

 
G

en
er

al
 p

h
ar

m
ac

ot
h

er
ap

eu
ti

c 
m

on
it

or
in

g
T

o 
pr

os
pe

ct
iv

el
y 

an
al

yz
e 

cl
in

ic
al

ph
ar

m
ac

y 
in

te
rv

en
ti

on
 f

or
 a

n
 a

cu
te

-
ca

re
 a

du
lt

 p
sy

ch
ia

tr
ic

 in
pa

ti
en

t
po

pu
la

ti
on

30

O
D

N
on

e
N

on
e

R
ed

u
ce

d 
in

pa
ti

en
t 

da
ys

an
d 

as
so

ci
at

ed
 c

os
ts

O
ve

r 
th

e 
6-

m
o 

pe
ri

od
, 9

1%
 o

f 
th

e 
20

4 
in

te
rv

en
ti

on
s

w
er

e 
ac

ce
pt

ed
; t

h
e 

es
ti

m
at

ed
 c

os
t 

av
oi

da
n

ce
 w

as
$2

4,
70

0 
(A

u
st

ra
li

an
 d

ol
la

rs
) 

as
 a

 r
es

u
lt

 o
f 

38
 f

ew
er

h
os

pi
ta

l d
ay

s.

C
on

du
ct

ed
 in

 A
u

st
ra

li
a,

 m
on

et
ar

y 
u

n
it

s 
in

A
u

st
ra

li
an

 d
ol

la
rs

, f
in

an
ci

al
 a

n
al

ys
is

 d
es

-
cr

ib
ed

 in
 t

h
e 

D
is

cu
ss

io
n

, c
os

ti
n

g 
m

et
h

od
s

n
ot

 w
el

l d
es

cr
ib

ed
, l

ac
k 

of
 c

on
tr

ol
 g

ro
u

p
w

as
 a

 li
m

it
at

io
n

 in
 t

h
e 

st
u

dy
 d

es
ig

n
, n

o
co

n
si

de
ra

ti
on

 o
f 

co
st

s 
to

 p
ro

vi
de

 s
er

vi
ce

.

T
o 

pr
os

pe
ct

iv
el

y 
ev

al
u

at
e 

th
e

im
pa

ct
 o

f 
a 

cl
in

ic
al

 p
h

ar
m

ac
is

t
ro

u
n

di
n

g 
in

 a
 m

ed
ic

al
 in

te
n

si
ve

 c
ar

e
u

n
it

31

C
O

D
N

on
e

P
er

so
n

n
el

ti
m

e
D

ru
g 

co
st

s 
av

oi
de

d
O

ve
r 

th
e 

8-
w

k 
st

u
dy

 p
er

io
d,

 1
93

 in
te

rv
en

ti
on

s 
w

er
e

do
cu

m
en

te
d,

 6
2%

 r
es

u
lt

ed
 in

 d
ec

re
as

ed
 c

os
ts

, 3
%

  c
os

t
av

oi
da

n
ce

, a
n

d 
15

%
 in

cr
ea

se
d 

ex
pe

n
di

tu
re

s;
 a

 n
et

be
n

ef
it

 o
f 

$3
21

8 
w

as
 r

ea
li

ze
d 

($
10

1/
ph

ar
m

ac
is

t 
da

y)
,

ex
tr

ap
ol

at
ed

 t
o 

$2
5,

14
0/

yr
/p

h
ar

m
ac

is
t 

(b
as

ed
 o

n
 a

n
as

su
m

ed
 2

50
 d

ay
s/

yr
, 1

0 
h

rs
/d

ay
, 5

 d
ay

s/
w

k 
sp

en
t 

in
cl

in
ic

al
 a

ct
iv

it
ie

s)
; B

:C
 r

at
io

 w
as

 2
.7

2b .

C
os

ti
n

g 
m

et
h

od
ol

og
y 

n
ot

 w
el

l-
de

sc
ri

be
d,

la
ck

 o
f 

co
n

tr
ol

 g
ro

u
p 

a 
li

m
it

at
io

n
 in

 t
h

e
st

u
dy

 d
es

ig
n

.

T
o 

de
sc

ri
be

 t
h

e 
re

vi
si

on
 o

f 
a

tr
an

si
ti

on
al

 c
ar

e 
u

n
it

 p
h

ar
m

ac
y

co
n

su
lt

at
io

n
 p

ro
gr

am
 a

n
d 

to
co

m
pa

re
 k

ey
 o

u
tc

om
es

32

O
A

H
is

to
ri

ca
l

gr
ou

p
N

on
e

L
O

S,
 d

ru
g 

co
st

s
av

oi
de

d
L

O
S 

w
as

 r
ed

u
ce

d 
fr

om
 1

1.
14

 t
o 

7.
54

 d
ay

s;
 c

os
t 

sa
vi

n
gs

w
er

e 
es

ti
m

at
ed

 t
o 

be
 $

15
,0

00
 in

 t
h

e 
fi

rs
t 

yr
 a

n
d

$2
3,

00
0 

in
 t

h
e 

se
co

n
d 

yr
.

N
o 

co
n

si
de

ra
ti

on
 o

f 
co

st
s 

to
 p

ro
vi

de
se

rv
ic

e,
 d

is
co

u
n

ti
n

g 
n

ot
 p

er
fo

rm
ed

.

T
o 

m
ea

su
re

 t
h

e 
ef

fe
ct

 o
f 

ph
ar

m
ac

is
t

pa
rt

ic
ip

at
io

n
 in

 in
te

n
si

ve
 c

ar
e 

u
n

it
ro

u
n

ds
 o

n
 t

h
e 

ra
te

 o
f 

pr
ev

en
ta

bl
e

ad
ve

rs
e 

dr
u

g 
ev

en
ts

 c
au

se
d 

by
pr

es
cr

ib
in

g 
er

ro
rs

33

O
A

B
ef

or
e 

an
d

af
te

r
in

te
rv

en
ti

on
,

an
d 

co
n

tr
ol

gr
ou

p

N
on

e
C

os
ts

 a
vo

id
ed

 b
y

pr
ev

en
ti

n
g 

ad
ve

rs
e

dr
u

g 
ev

en
ts

P
re

ve
n

ta
bl

e 
ad

ve
rs

e 
dr

u
g 

ev
en

ts
 d

ec
re

as
ed

 b
y 

66
%

 in
th

e 
po

st
in

te
rv

en
ti

on
 p

er
io

d;
 e

xt
ra

po
la

te
d 

co
st

s 
av

oi
de

d
w

er
e 

$2
70

,0
00

/y
r.

C
li

n
ic

al
 o

u
tc

om
es

 a
ls

o 
m

ea
su

re
d,

 c
os

t 
to

pr
ov

id
e 

se
rv

ic
e 

n
ot

 c
on

si
de

re
d,

 c
os

t 
of

ad
ve

rs
e 

dr
u

g 
ev

en
ts

 d
er

iv
ed

 f
ro

m
li

te
ra

tu
re

.

T
o 

as
se

ss
 t

h
e 

co
st

s 
an

d 
ec

on
om

ic
be

n
ef

it
s 

of
 a

 c
li

n
ic

al
 p

h
ar

m
ac

y
se

rv
ic

e 
re

su
lt

in
g 

fr
om

 d
ep

ar
tm

en
ta

l
re

en
gi

n
ee

ri
n

g34

C
B

A
B

ef
or

e 
an

d
af

te
r

in
te

rv
en

ti
on

P
er

so
n

n
el

ti
m

e 
an

d
be

n
ef

it
s,

 d
ru

g
in

fo
rm

at
io

n
re

so
u

rc
es

D
ru

g 
co

st
/p

at
ie

n
t 

da
y,

co
st

 a
vo

id
an

ce
D

ru
g 

co
st

s 
de

cr
ea

se
d 

by
 $

35
8,

05
6 

af
te

r 
1 

yr
($

7/
pa

ti
en

t 
da

y)
; t

h
e 

co
st

 t
o 

pr
ov

id
e 

th
e 

se
rv

ic
e 

w
as

$1
40

,5
05

, t
h

u
s 

n
et

 b
en

ef
it

 w
as

 $
21

7,
55

1;
 in

fl
at

io
n

-
ad

ju
st

ed
 B

:C
 r

at
io

 w
as

 2
.6

6:
1.

In
cl

u
de

s 
pr

oj
ec

te
d 

ec
on

om
ic

 im
pa

ct
 o

f
cl

in
ic

al
 p

h
ar

m
ac

y 
se

rv
ic

es
 a

s 
w

el
l a

s
ac

tu
al

 e
co

n
om

ic
 im

pa
ct

 a
ft

er
im

pl
em

en
ta

ti
on

.



PHARMACOTHERAPY  Volume 23, Number 1, 2003128
A

p
p

en
d

ix
 1

.  
F

if
ty

-n
in

e 
A

rt
ic

le
s 

In
cl

u
d

ed
 i

n
 T

h
is

 R
ev

ie
w

 b
y 

Se
tt

in
g 

of
 E

va
lu

at
io

n
 a

n
d

 T
yp

e 
of

 C
li

n
ic

al
 P

h
ar

m
ac

y 
Se

rv
ic

e 
(c

on
ti

n
u

ed
)

O
bj

ec
ti

ve
A

n
al

yt
ic

M
et

h
od

C
om

pa
ri

so
n

G
ro

u
p

In
pu

t 
C

os
ts

In
cl

u
de

d 
in

th
e 

St
u

dy

R
es

ou
rc

e 
U

se
 o

r
E

co
n

om
ic

 O
u

tc
om

es
In

cl
u

de
d 

in
 t

h
e 

St
u

dy
E

co
n

om
ic

 R
es

u
lt

sa
C

om
m

en
ts

 b
y 

R
ev

ie
w

er
s

T
o 

do
cu

m
en

t 
th

e 
fi

n
an

ci
al

 im
pa

ct
 o

f
ph

ar
m

ac
is

ts
 p

ro
vi

di
n

g
ph

ar
m

ac
eu

ti
ca

l c
ar

e35

O
D

N
on

e
N

on
e

L
O

S,
 d

ru
g 

an
d 

dr
u

g
su

pp
ly

 c
os

ts
 a

vo
id

ed
,

n
u

rs
in

g 
ti

m
e 

sa
ve

d

O
ve

r 
th

e 
1-

m
o 

pe
ri

od
, t

h
er

e 
w

er
e 

12
0 

in
te

rv
en

ti
on

s
re

su
lt

in
g 

in
 a

 t
ot

al
 o

f 
$4

26
9 

in
 c

os
ts

 a
vo

id
ed

.
M

et
h

od
s 

n
ot

 w
el

l d
es

cr
ib

ed
, n

o 
co

n
tr

ol
gr

ou
p,

 n
o 

co
n

si
de

ra
ti

on
 o

f 
co

st
s 

to
pr

ov
id

e 
se

rv
ic

e.

T
o 

de
m

on
st

ra
te

 p
h

ar
m

ac
is

t
co

n
tr

ib
u

ti
on

s 
to

 p
at

ie
n

t 
ca

re
 a

n
d

co
st

 a
vo

id
an

ce
36

C
B

A
H

is
to

ri
ca

l
gr

ou
p

P
er

so
n

n
el

ti
m

e
D

ru
g 

co
st

s 
av

oi
de

d
C

os
t 

av
oi

da
n

ce
 d

u
e 

to
 c

li
n

ic
al

 p
h

ar
m

ac
y 

in
te

rv
en

ti
on

s
w

as
 $

63
10

 o
ve

r 
2 

m
o,

 in
ve

st
m

en
t 

re
qu

ir
ed

 t
o 

pe
rf

or
m

th
e 

se
rv

ic
e 

w
as

 $
14

85
, p

ro
je

ct
ed

 a
n

n
u

al
 c

os
t

av
oi

da
n

ce
 w

as
 $

37
,7

57
, a

n
d 

B
:C

 r
at

io
 w

as
 4

.2
5:

1.

C
os

ti
n

g 
m

et
h

od
ol

og
y 

n
ot

 w
el

l d
es

cr
ib

ed
.

T
o 

de
sc

ri
be

 t
h

e 
in

fl
u

en
ce

 o
f

ph
ar

m
ac

y 
fa

cu
lt

y,
 r

es
id

en
ts

, a
n

d
st

u
de

n
ts

 a
tt

ri
bu

te
d 

to
 t

h
ei

r
in

vo
lv

em
en

t 
in

 p
at

ie
n

t 
ca

re
ac

ti
vi

ti
es

37

O
D

N
on

e
N

on
e

H
os

pi
ta

l a
n

d 
dr

u
g 

co
st

s
av

oi
de

d
O

ve
r 

th
e 

21
-m

o 
st

u
dy

 p
er

io
d,

 2
87

3 
in

te
rv

en
ti

on
s 

w
er

e
do

cu
m

en
te

d 
fr

om
 w

h
ic

h
 t

h
e 

es
ti

m
at

ed
 c

os
ts

 a
vo

id
ed

w
er

e 
$1

72
,6

55
.

N
o 

co
n

si
de

ra
ti

on
 o

f 
co

st
 t

o 
pr

ov
id

e
se

rv
ic

e,
 n

o 
co

n
tr

ol
 g

ro
u

p,
 d

ol
la

r 
va

lu
es

(s
av

in
gs

) 
fo

r 
ea

ch
 t

yp
e 

of
 in

te
rv

en
ti

on
w

er
e 

ar
bi

tr
ar

il
y 

se
t,

 n
o 

di
sc

ou
n

ti
n

g.

T
o 

ev
al

u
at

e 
th

e 
co

st
 im

pa
ct

 a
n

d
cl

in
ic

al
 b

en
ef

it
 o

f 
a 

ph
ar

m
ac

is
t

ro
u

n
di

n
g 

in
 a

 c
ar

di
ac

 in
te

n
si

ve
 c

ar
e

u
n

it
38

C
O

D
N

on
e

P
er

so
n

n
el

ti
m

e
D

ru
g 

co
st

s 
av

oi
de

d
F

or
 t

h
e 

23
-d

ay
 s

tu
dy

 p
er

io
d,

 d
ru

g 
co

st
s 

av
oi

de
d

to
ta

le
d 

$3
10

6,
 w

h
er

ea
s 

ph
ar

m
ac

is
t 

ti
m

e 
w

as
 3

5.
5 

h
rs

or
 $

88
7;

 t
h

e 
n

et
 s

av
in

gs
 w

as
 $

22
19

, a
n

d 
th

e 
B

:C
 r

at
io

w
as

 3
.5

0:
1b .

N
o 

co
n

tr
ol

 g
ro

u
p,

 c
os

ti
n

g 
m

et
h

od
ol

og
y

n
ot

 w
el

l d
es

cr
ib

ed
.

T
o 

de
sc

ri
be

 t
h

e 
co

n
tr

ib
u

ti
on

 o
f

m
an

ag
ed

 c
ar

e 
ph

ar
m

ac
is

ts
 w

h
o

pa
rt

ic
ip

at
e 

in
 c

li
n

ic
al

 r
ou

n
ds

 a
t 

a
co

n
tr

ac
t 

h
os

pi
ta

l39

C
O

D
N

on
e

P
er

so
n

n
el

ti
m

e
D

ru
g 

co
st

 s
av

in
gs

,
h

os
pi

ta
l d

ay
s 

av
oi

de
d

O
ve

r 
14

 m
o,

 t
h

e 
pr

og
ra

m
 s

av
ed

 $
52

3,
90

7 
($

14
9,

90
7 

in
dr

u
g 

co
st

 s
av

in
gs

 a
n

d 
$3

74
,0

00
 in

 h
os

pi
ta

l d
ay

s)
; t

h
e

co
st

 t
o 

pr
ov

id
e 

th
e 

pr
og

ra
m

 w
as

 $
57

,6
43

, t
h

u
s 

th
e 

n
et

w
as

 $
46

6,
26

4,
 a

n
d 

th
e 

B
:C

 r
at

io
 w

as
 9

.0
9:

1b .

N
o 

co
n

tr
ol

 g
ro

u
p.

T
o 

co
m

pa
re

 d
if

fe
re

n
t 

le
ve

ls
 o

f
cl

in
ic

al
 s

er
vi

ce
s 

(d
ru

g 
or

de
r 

re
vi

ew
on

ly
, b

as
ic

 p
h

ar
m

ac
ot

h
er

ap
eu

ti
c

m
on

it
or

in
g,

 c
on

cu
rr

en
t

ph
ar

m
ac

ot
h

er
ap

eu
ti

c 
m

on
it

or
in

g)
40

O
A

C
on

tr
ol

 g
ro

u
p

N
on

e
D

ru
g 

co
st

 s
av

in
gs

P
h

ar
m

ac
is

ts
 s

u
bm

it
te

d 
45

59
 r

ec
om

m
en

da
ti

on
s;

 b
as

ed
on

 a
 s

am
pl

e 
of

 c
as

es
, d

ru
g 

co
st

s 
w

er
e 

re
du

ce
d 

an
av

er
ag

e 
40

%
/r

ec
om

m
en

da
ti

on
 (

eq
u

iv
al

en
t 

to
 a

 m
ea

n
 o

f
$4

.7
5 

[C
an

ad
ia

n
 d

ol
la

rs
] 

sa
vi

n
gs

/c
as

e/
24

 h
rs

 o
f 

dr
u

g
th

er
ap

y)
.

C
on

du
ct

ed
 a

t 
17

 s
it

es
 (

h
os

pi
ta

ls
) 

in
C

an
ad

a,
 m

on
et

ar
y 

u
n

it
s 

in
 C

an
ad

ia
n

do
ll

ar
s,

 n
o 

co
n

si
de

ra
ti

on
 o

f 
co

st
 t

o
pr

ov
id

e 
se

rv
ic

e.

 
P

h
ar

m
ac

ok
in

et
ic

 d
ru

g 
m

on
it

or
in

g
T

o 
de

te
rm

in
e 

th
e 

be
n

ef
it

s 
of

pr
oa

ct
iv

e 
ph

ar
m

ac
ok

in
et

ic
 s

er
vi

ce
on

 a
m

in
og

ly
co

si
de

 t
h

er
ap

y
ou

tc
om

es
41

C
E

A
B

ef
or

e 
an

d
af

te
r

in
te

rv
en

ti
on

P
er

so
n

n
el

ti
m

e,
ad

di
ti

on
al

la
bo

ra
to

ry
te

st
s

N
on

e
T

h
e 

ph
ar

m
ac

ok
in

et
ic

s 
se

rv
ic

e 
de

cr
ea

se
d 

m
on

it
or

in
g,

th
er

ap
y 

du
ra

ti
on

, L
O

S,
 a

n
d 

co
st

s 
(t

ot
al

 c
os

ts
 in

 t
h

e
in

te
rv

en
ti

on
 v

s 
co

n
tr

ol
 g

ro
u

p 
w

er
e 

13
,1

25
 g

u
il

de
rs

an
d 

16
,8

62
 g

u
il

de
rs

, r
es

pe
ct

iv
el

y)
; t

h
er

e 
w

as
 a

 t
re

n
d

to
w

ar
d 

h
ig

h
er

 m
or

ta
li

ty
 in

 t
h

e 
co

n
tr

ol
 p

at
ie

n
ts

.

C
os

t-
ef

fe
ct

iv
en

es
s 

an
al

ys
is

 (
al

l c
os

ts
co

n
si

de
re

d 
in

pu
ts

, o
u

tc
om

es
 w

er
e 

li
ve

s
sa

ve
d)

; i
n

 r
es

u
lt

s,
 c

os
ts

 w
er

e 
le

ss
 a

n
d

ef
fe

ct
s 

(l
iv

es
 s

av
ed

) 
w

er
e 

gr
ea

te
r 

fo
r 

th
e

in
te

rv
en

ti
on

 g
ro

u
p;

 c
on

du
ct

ed
 in

 t
h

e
N

et
h

er
la

n
ds

, m
on

et
ar

y 
u

n
it

 e
xp

re
ss

ed
 a

s
gu

il
de

rs
.

 
T

ar
ge

t 
dr

u
g 

pr
og

ra
m

T
o 

m
ea

su
re

 t
h

e 
cl

in
ic

al
 a

n
d

ec
on

om
ic

 im
pa

ct
 o

f 
a 

ph
ar

m
ac

is
t

an
d 

in
fe

ct
io

u
s 

di
se

as
e 

fe
ll

ow
 t

ea
m

an
ti

bi
ot

ic
 o

pt
im

iz
at

io
n

 p
ro

gr
am

42

O
A

C
on

tr
ol

 g
ro

u
p

N
on

e
L

O
S,

 d
ay

s 
of

 a
n

ti
bi

ot
ic

th
er

ap
y,

 a
n

ti
bi

ot
ic

ch
ar

ge
s

A
n

ti
bi

ot
ic

s 
ch

ar
ge

s/
pa

ti
en

t 
w

er
e 

$3
86

 le
ss

 in
 t

h
e

in
te

rv
en

ti
on

 g
ro

u
p,

 a
n

d 
th

e 
in

te
rv

en
ti

on
 g

ro
u

p 
sp

en
t

1.
6 

fe
w

er
 d

ay
s 

ta
ki

n
g 

in
tr

av
en

ou
s 

an
ti

bi
ot

ic
s.

C
li

n
ic

al
 o

u
tc

om
es

 a
ls

o 
m

ea
su

re
d,

 n
o

co
n

si
de

ra
ti

on
 o

f 
co

st
s 

to
 p

ro
vi

de
 s

er
vi

ce
.

T
o 

ev
al

u
at

e 
th

e 
cl

in
ic

al
 a

n
d

ec
on

om
ic

 im
pa

ct
 o

f 
ph

ar
m

ac
y

in
te

rv
en

ti
on

s 
to

 p
ro

m
ot

e 
sw

it
ch

in
g

fr
om

 in
tr

av
en

ou
s 

to
 o

ra
l

cl
in

da
m

yc
in

43

C
M

A
B

ef
or

e 
an

d
af

te
r

in
te

rv
en

ti
on

P
er

so
n

n
el

ti
m

e,
 d

ru
g

co
st

s,
 c

os
ts

 t
o

tr
ea

t 
ad

ve
rs

e
dr

u
g 

re
ac

ti
on

s

N
on

e
T

h
e 

in
te

rv
en

ti
on

 r
ed

u
ce

d 
th

e 
co

st
s/

pa
ti

en
t 

of
cl

in
da

m
yc

in
 b

y 
52

46
 p

es
et

as
, m

ai
n

ly
 f

ro
m

 le
ss

u
ti

li
za

ti
on

 o
f 

in
tr

av
en

ou
s 

dr
u

g 
an

d 
fe

w
er

 d
ay

s 
of

th
er

ap
y;

 t
h

er
e 

w
as

 n
o 

ch
an

ge
 in

 L
O

S,
 a

n
d 

ph
ar

m
ac

is
t

ti
m

e/
pa

ti
en

t 
w

as
 r

ed
u

ce
d.

St
ar

te
d 

as
 C

E
A

, c
li

n
ic

al
 o

u
tc

om
es

 w
er

e
n

ot
 s

ta
ti

st
ic

al
ly

 d
if

fe
re

n
t,

 s
o 

fi
n

al
 a

n
al

ys
is

w
as

 C
M

A
, c

on
du

ct
ed

 in
 S

pa
in

, m
on

et
ar

y
u

n
it

 e
xp

re
ss

ed
 a

s 
Sp

an
is

h
 p

es
et

as
 a

ls
o

co
n

ve
rt

ed
 t

o 
E

u
ro

s,
 c

on
du

ct
ed

 a
t 

tw
o 

si
te

s
(h

os
pi

ta
ls

).

 
O

th
er

T
o 

de
sc

ri
be

 t
h

e 
su

cc
es

sf
u

l a
dd

it
io

n
of

 a
 p

h
ar

m
ac

is
t 

to
 t

h
e 

ca
se

m
an

ag
em

en
t 

de
pa

rt
m

en
t44

O
D

N
on

e
N

on
e

L
O

S,
 d

ec
re

as
e 

in
 d

ru
g

co
st

s
D

u
ri

n
g 

th
e 

6-
m

o 
pe

ri
od

, c
os

t 
sa

vi
n

gs
 w

er
e 

$1
3,

48
3

an
d 

av
er

ag
ed

 $
13

/p
at

ie
n

t;
 L

O
S 

de
cr

ea
se

d 
fr

om
 4

.3
 t

o
4.

0 
da

ys
.

N
o 

co
n

si
de

ra
ti

on
 o

f 
co

st
s 

to
 p

ro
vi

de
pr

og
ra

m
, n

o 
co

n
tr

ol
 g

ro
u

p.

T
o 

as
se

ss
 t

h
e 

ac
cu

ra
cy

 o
f 

pa
ti

en
t

re
po

rt
s 

of
 d

ru
g 

al
le

rg
ie

s 
an

d 
to

de
te

rm
in

e 
th

e 
co

st
-e

ff
ec

ti
ve

n
es

s 
of

ph
ar

m
ac

is
ts

 e
ff

or
ts

 t
o 

cl
ar

if
y 

an
d

do
cu

m
en

t 
al

le
rg

ie
s45

C
O

D
N

on
e

P
er

so
n

n
el

ti
m

e
L

O
S,

 n
o 

ec
on

om
ic

ou
tc

om
es

O
ve

r 
3-

m
o 

st
u

dy
 p

er
io

d,
 2

7 
in

te
rv

en
ti

on
s 

w
er

e
do

cu
m

en
te

d 
an

d 
re

su
lt

ed
 in

 a
 4

.4
-d

ay
 r

ed
u

ct
io

n
 in

L
O

S;
 t

h
e 

co
st

 t
o 

pr
ov

id
e 

th
e 

se
rv

ic
e 

w
as

 $
75

0.

In
cl

u
de

d 
bo

th
 in

pa
ti

en
ts

 a
n

d 
ou

tp
at

ie
n

ts
,

di
d 

n
ot

 c
os

t 
ou

t 
ec

on
om

ic
 im

pa
ct

 o
f

re
du

ce
d 

L
O

S 
(e

co
n

om
ic

 b
en

ef
it

),
 n

o
co

n
tr

ol
 g

ro
u

p.



ECONOMIC BENEFIT OF CLINICAL PHARMACY SERVICES Schumock et al 129
A

p
p

en
d

ix
 1

.  
F

if
ty

-n
in

e 
A

rt
ic

le
s 

In
cl

u
d

ed
 i

n
 T

h
is

 R
ev

ie
w

 b
y 

Se
tt

in
g 

of
 E

va
lu

at
io

n
 a

n
d

 T
yp

e 
of

 C
li

n
ic

al
 P

h
ar

m
ac

y 
Se

rv
ic

e 
(c

on
ti

n
u

ed
)

O
bj

ec
ti

ve
A

n
al

yt
ic

M
et

h
od

C
om

pa
ri

so
n

G
ro

u
p

In
pu

t 
C

os
ts

In
cl

u
de

d 
in

th
e 

St
u

dy

R
es

ou
rc

e 
U

se
 o

r
E

co
n

om
ic

 O
u

tc
om

es
In

cl
u

de
d 

in
 t

h
e 

St
u

dy
E

co
n

om
ic

 R
es

u
lt

sa
C

om
m

en
ts

 b
y 

R
ev

ie
w

er
s

V
et

er
an

s 
A

ff
ai

rs
 o

r 
go

ve
rn

m
en

t 
h

os
pi

ta
l

 
G

en
er

al
 p

h
ar

m
ac

ot
h

er
ap

eu
ti

c 
m

on
it

or
in

g
T

o 
de

te
rm

in
e 

th
e 

n
u

m
be

r,
 t

yp
e,

 a
n

d
dr

u
g 

co
st

 a
vo

id
an

ce
 o

f 
in

te
rv

en
ti

on
s

m
ad

e 
by

 p
h

ar
m

ac
y 

pe
rs

on
n

el
(p

h
ar

m
ac

is
ts

 a
n

d 
te

ch
n

ic
ia

n
s)

 in
h

em
at

ol
og

y 
or

 o
n

co
lo

gy
 p

at
ie

n
ts

46

O
D

N
on

e
N

on
e

D
ru

g 
co

st
s 

av
oi

de
d

D
u

ri
n

g 
th

e 
8-

m
o 

in
te

rv
en

ti
on

 p
er

io
d,

 5
03

in
te

rv
en

ti
on

s 
w

er
e 

m
ad

e,
 r

es
u

lt
in

g 
in

 $
23

,0
51

 in
av

oi
de

d 
dr

u
g 

co
st

s.

In
cl

u
de

d 
bo

th
 in

pa
ti

en
ts

 a
n

d 
ou

tp
at

ie
n

ts
,

n
o 

co
n

si
de

ra
ti

on
 o

f 
co

st
s 

to
 p

ro
vi

de
pr

og
ra

m
, n

o 
co

n
tr

ol
 g

ro
u

p.

 
T

ar
ge

t 
dr

u
g 

pr
og

ra
m

T
o 

co
m

pa
re

 c
li

n
ic

al
 a

n
d 

ec
on

om
ic

ou
tc

om
es

 o
f 

a 
ph

ar
m

ac
is

t-
ru

n
an

ti
bi

ot
ic

 c
on

tr
ol

 p
ro

gr
am

47

O
A

H
is

to
ri

ca
l

N
on

e
L

O
S,

 h
os

pi
ta

l
re

ad
m

is
si

on
s,

 c
os

ts
 o

f
an

ti
bi

ot
ic

s 
an

d 
ot

h
er

dr
u

gs

T
ot

al
 a

cq
u

is
it

io
n

 c
os

t 
of

 in
tr

av
en

ou
s 

an
ti

bi
ot

ic
s 

w
as

re
du

ce
d 

by
 3

0.
8%

 (
$2

91
,8

85
) 

du
ri

n
g 

th
e

po
st

in
te

rv
en

ti
on

 p
er

io
d 

(2
 y

rs
),

 t
h

e 
in

te
rv

en
ti

on
 g

ro
u

p
re

du
ce

d 
L

O
S 

by
 2

.4
 d

ay
s,

 a
n

d 
n

o 
ch

an
ge

 o
cc

u
rr

ed
 in

re
ad

m
is

si
on

 r
at

es
.

C
li

n
ic

al
 o

u
tc

om
es

 a
ls

o 
m

ea
su

re
d,

di
sc

ou
n

ti
n

g 
n

ot
 p

er
fo

rm
ed

, n
o

co
n

si
de

ra
ti

on
 o

f 
co

st
s 

to
 p

ro
vi

de
 p

ro
gr

am
.

H
os

pi
ta

l-
as

so
ci

at
ed

 c
li

n
ic

 
G

en
er

al
 p

h
ar

m
ac

ot
h

er
ap

eu
ti

c 
m

on
it

or
in

g
T

o 
ev

al
u

at
e 

th
e 

ec
on

om
ic

 im
pa

ct
 o

f
a 

ph
ar

m
ac

eu
ti

ca
l c

ar
e 

se
rv

ic
es

pr
og

ra
m

 f
or

 a
 s

ta
te

 M
ed

ic
ai

d
po

pu
la

ti
on

48

C
B

A
B

ef
or

e 
an

d
af

te
r

in
te

rv
en

ti
on

,
an

d 
co

n
tr

ol
gr

ou
p

F
ix

ed
 b

u
dg

et
fo

r 
pr

og
ra

m
C

h
an

ge
 in

 h
ea

lt
h

 c
ar

e
u

ti
li

za
ti

on
 a

n
d 

co
st

s,
pr

es
cr

ip
ti

on
 d

ru
g 

co
st

s

T
h

e 
co

st
 t

o 
pr

ov
id

e 
th

e 
pr

og
ra

m
 w

as
 $

84
,3

63
 (

1 
yr

),
th

e 
di

re
ct

 b
en

ef
it

 o
f 

th
e 

pr
og

ra
m

 w
as

 $
17

3,
65

1,
 s

o 
th

e
n

et
 p

re
se

n
t 

va
lu

e 
w

as
 $

89
,2

88
 o

r 
$2

04
/p

at
ie

n
t;

 t
h

u
s,

th
e 

B
:C

 r
at

io
 w

as
 2

.0
6:

1b ; e
xt

ra
po

la
ti

on
 t

o 
al

l o
f 

th
e

st
at

e 
M

ed
ic

ai
d 

pa
ti

en
ts

 c
ou

ld
 r

es
u

lt
 in

 $
22

 m
il

li
on

 in
sa

vi
n

gs
 in

 t
h

e 
n

ex
t 

fi
sc

al
 y

r.

W
el

l-
de

si
gn

ed
 a

n
d 

-c
on

du
ct

ed
 s

tu
dy

,
co

n
du

ct
ed

 a
t 

fo
u

r 
h

os
pi

ta
ls

.

 
T

ar
ge

t 
dr

u
g 

pr
og

ra
m

T
o 

co
m

pa
re

 c
li

n
ic

al
 a

n
d 

ec
on

om
ic

ou
tc

om
es

 in
 n

ew
ly

 a
n

ti
co

ag
u

la
te

d
pa

ti
en

ts
 t

re
at

ed
 w

it
h

 u
su

al
 c

ar
e 

vs
th

os
e 

tr
ea

te
d 

at
 a

 p
h

ar
m

ac
is

t-
ru

n
an

ti
co

ag
u

la
ti

on
 c

li
n

ic
49

O
A

C
on

tr
ol

 g
ro

u
p

N
on

e
H

os
pi

ta
l a

n
d 

em
er

ge
n

cy
de

pa
rt

m
en

t 
vi

si
ts

 a
n

d
as

so
ci

at
ed

 c
os

ts

H
os

pi
ta

l a
n

d 
em

er
ge

n
cy

 d
ep

ar
tm

en
t 

vi
si

ts
 r

el
at

ed
 t

o
an

ti
co

ag
u

la
ti

on
 w

er
e 

73
%

 lo
w

er
 in

 t
h

e 
ph

ar
m

ac
is

t-
m

an
ag

ed
 g

ro
u

p 
(v

is
it

s 
u

n
re

la
te

d 
to

 a
n

ti
co

ag
u

la
ti

on
w

er
e 

al
so

 lo
w

er
),

 c
os

t 
sa

vi
n

gs
 f

or
 b

ot
h

an
ti

co
ag

u
la

ti
on

-r
el

at
ed

 a
n

d 
u

n
re

la
te

d 
h

os
pi

ta
l a

n
d

em
er

ge
n

cy
 d

ep
ar

tm
en

t 
vi

si
ts

 w
er

e 
es

ti
m

at
ed

 t
o 

be
$1

62
,0

58
/1

00
 p

at
ie

n
ts

/y
r.

C
li

n
ic

al
 o

u
tc

om
es

 a
ls

o 
m

ea
su

re
d,

 n
o

co
n

si
de

ra
ti

on
 o

f 
co

st
s 

to
 p

ro
vi

de
 p

ro
gr

am
.

T
o 

te
st

 w
h

et
h

er
 a

n
gi

ot
en

si
n

-
co

n
ve

rt
in

g 
en

zy
m

e 
in

h
ib

it
or

 d
os

ag
e

ad
ju

st
m

en
t 

by
 a

 c
li

n
ic

al
 p

h
ar

m
ac

is
t

co
u

ld
 im

pr
ov

e 
re

h
os

pi
ta

li
za

ti
on

ra
te

s 
an

d 
co

st
 o

f 
ca

re
 in

 h
ea

rt
fa

il
u

re
50

O
A

C
on

tr
ol

 g
ro

u
p

N
on

e
H

os
pi

ta
l r

ea
dm

is
si

on
s

an
d 

as
so

ci
at

ed
 c

h
ar

ge
s;

ch
ar

ge
s 

fo
r 

ou
tp

at
ie

n
t

vi
si

ts
, l

ab
or

at
or

y 
te

st
s,

an
d 

pr
oc

ed
u

re
s

H
os

pi
ta

l r
ea

dm
is

si
on

s 
an

d 
m

ea
n

 t
ot

al
 c

h
ar

ge
s 

w
er

e
si

gn
if

ic
an

tl
y 

h
ig

h
er

 f
or

 p
at

ie
n

ts
 w

h
os

e 
ph

ys
ic

ia
n

s 
di

d
n

ot
 a

cc
ep

t 
ph

ar
m

ac
is

ts
’ r

ec
om

m
en

da
ti

on
s 

th
an

 f
or

pa
ti

en
ts

 w
h

os
e 

ph
ys

ic
ia

n
s 

di
d 

ac
ce

pt
re

co
m

m
en

da
ti

on
s 

($
98

48
 v

s 
$3

80
8,

 r
es

pe
ct

iv
el

y,
 a

t
18

0 
da

ys
).

C
li

n
ic

al
 o

u
tc

om
es

 a
ls

o 
m

ea
su

re
d,

 n
o

co
n

si
de

ra
ti

on
 o

f 
co

st
s 

to
 p

ro
vi

de
 s

er
vi

ce
.

T
o 

ev
al

u
at

e 
th

e 
ef

fe
ct

iv
en

es
s 

an
d

ou
tc

om
es

 o
f 

cl
in

ic
al

 p
h

ar
m

ac
is

ts
’

re
co

m
m

en
da

ti
on

s 
on

 o
ra

l H
2

an
ta

go
n

is
ts

51

O
A

C
on

tr
ol

 g
ro

u
p

an
d 

h
is

to
ri

ca
l

co
n

tr
ol

,
ra

n
do

m
iz

ed

N
on

e
C

os
t 

sa
vi

n
gs

 d
u

e 
to

th
er

ap
eu

ti
c 

in
te

rc
h

an
ge

T
h

er
e 

w
as

 a
 3

0%
 r

ed
u

ct
io

n
 in

 a
n

n
u

al
 c

os
ts

 d
u

e 
to

 t
h

e
in

te
rv

en
ti

on
 (

$2
8,

10
4 

vs
 $

19
,7

03
),

 r
es

u
lt

in
g 

in
 a

pr
oj

ec
te

d 
an

n
u

al
 c

os
t 

sa
vi

n
gs

 o
f 

$8
40

0 
to

 t
h

e 
h

os
pi

ta
l.

C
li

n
ic

al
 o

u
tc

om
es

 a
ls

o 
m

ea
su

re
d,

 n
o

co
n

si
de

ra
ti

on
 o

f 
co

st
s 

to
 p

ro
vi

de
 s

er
vi

ce
.

T
o 

m
ea

su
re

 e
m

er
ge

n
cy

 d
ep

ar
tm

en
t

vi
si

ts
 a

n
d 

h
u

m
an

is
ti

c 
ou

tc
om

es
 o

f 
a

ph
ar

m
ac

is
t-

ru
n

 a
n

ti
co

ag
u

la
ti

on
cl

in
ic

52

C
B

A
B

ef
or

e 
an

d
af

te
r

in
te

rv
en

ti
on

P
er

so
n

n
el

ti
m

e,
 s

ta
rt

-u
p

co
st

s,
 d

is
ea

se
m

an
ag

em
en

t
so

ft
w

ar
e

H
os

pi
ta

l c
os

ts
 a

vo
id

ed
P

ro
je

ct
ed

 s
av

in
gs

 (
be

n
ef

it
) 

ov
er

 2
 y

rs
 w

as
 $

48
4,

20
0,

an
d 

th
e 

co
st

 t
o 

pr
ov

id
e 

th
e 

se
rv

ic
e 

ov
er

 t
h

e 
sa

m
e

pe
ri

od
 w

as
 $

25
0,

72
0;

 t
h

u
s,

 t
h

e 
n

et
 b

en
ef

it
 w

as
$1

82
,1

03
 a

n
d 

th
e 

B
:C

 r
at

io
 w

as
 1

.6
0:

1b .

C
li

n
ic

al
 o

u
tc

om
es

 a
ls

o 
m

ea
su

re
d,

 s
av

in
gs

es
ti

m
at

es
 w

er
e 

ba
se

d 
on

 e
xp

ec
te

d 
pa

ti
en

t
vo

lu
m

e 
an

d 
re

su
lt

s 
fr

om
 p

re
vi

ou
sl

y
pu

bl
is

h
ed

 s
tu

di
es

, n
o 

di
sc

ou
n

ti
n

g.

 
P

at
ie

n
t 

ed
u

ca
ti

on
 o

r 
co

gn
it

iv
e 

se
rv

ic
e

T
o 

de
sc

ri
be

 t
h

e 
ex

pe
ri

en
ce

 w
it

h
 a

ph
ar

m
ac

is
t-

ru
n

 c
ou

n
se

li
n

g 
se

rv
ic

e
in

 a
n

 o
bs

te
tr

ic
s 

an
d 

gy
n

ec
ol

og
y

cl
in

ic
53

O
D

N
on

e
N

on
e

P
h

ys
ic

ia
n

 s
er

vi
ce

s 
co

st
s

av
oi

de
d

O
ve

r 
10

 m
o,

 t
h

e 
es

ti
m

at
ed

 c
os

t 
av

oi
da

n
ce

 w
as

 $
59

,0
00

ba
se

d 
on

 o
bs

te
tr

ic
s 

an
d 

gy
n

ec
ol

og
y 

ph
ys

ic
ia

n
 c

os
ts

 a
t

a 
ra

te
 o

f 
$3

00
/h

r.

N
o 

co
n

si
de

ra
ti

on
 o

f 
co

st
s 

as
so

ci
at

ed
 w

it
h

th
e 

ph
ar

m
ac

is
t 

ti
m

e 
or

 o
th

er
 c

os
ts

as
so

ci
at

ed
 w

it
h

 p
ro

vi
di

n
g 

th
e 

se
rv

ic
e,

m
et

h
od

s 
n

ot
 w

el
l d

es
cr

ib
ed

, n
o 

co
n

tr
ol

gr
ou

p.



PHARMACOTHERAPY  Volume 23, Number 1, 2003130
A

p
p

en
d

ix
 1

.  
F

if
ty

-n
in

e 
A

rt
ic

le
s 

In
cl

u
d

ed
 i

n
 T

h
is

 R
ev

ie
w

 b
y 

Se
tt

in
g 

of
 E

va
lu

at
io

n
 a

n
d

 T
yp

e 
of

 C
li

n
ic

al
 P

h
ar

m
ac

y 
Se

rv
ic

e 
(c

on
ti

n
u

ed
)

O
bj

ec
ti

ve
A

n
al

yt
ic

M
et

h
od

C
om

pa
ri

so
n

G
ro

u
p

In
pu

t 
C

os
ts

In
cl

u
de

d 
in

th
e 

St
u

dy

R
es

ou
rc

e 
U

se
 o

r
E

co
n

om
ic

 O
u

tc
om

es
In

cl
u

de
d 

in
 t

h
e 

St
u

dy
E

co
n

om
ic

 R
es

u
lt

sa
C

om
m

en
ts

 b
y 

R
ev

ie
w

er
s

V
et

er
an

s 
A

ff
ai

rs
 o

r 
go

ve
rn

m
en

t 
cl

in
ic

 
D

is
ea

se
 m

an
ag

em
en

t
T

o 
de

te
rm

in
e 

if
 r

ou
ti

n
e 

fo
ll

ow
-u

p
w

it
h

 a
n

 a
m

bu
la

to
ry

 c
ar

e 
cl

in
ic

al
ph

ar
m

ac
is

t 
im

pr
ov

es
 t

h
e 

pe
rc

en
ta

ge
of

 p
at

ie
n

ts
 a

ch
ie

vi
n

g 
li

pi
d 

go
al

s54

C
A

C
on

tr
ol

 g
ro

u
p

H
os

pi
ta

l a
n

d
cl

in
ic

 v
is

it
s

an
d 

co
st

,
la

bo
ra

to
ry

 a
n

d
dr

u
g 

co
st

s

N
on

e
N

o 
si

gn
if

ic
an

t 
di

ff
er

en
ce

 in
 o

ve
ra

ll
 c

os
ts

 d
es

pi
te

in
cr

ea
se

d 
n

u
m

be
r 

of
 p

h
ar

m
ac

is
t 

vi
si

ts
.

C
li

n
ic

al
 o

u
tc

om
es

 a
ls

o 
m

ea
su

re
d,

 c
os

t 
to

pr
ov

id
e 

pr
og

ra
m

 (
i.e

., 
ph

ar
m

ac
is

t 
ti

m
e)

ac
co

u
n

te
d 

fo
r 

in
 c

os
t 

of
 c

li
n

ic
 v

is
it

,
m

u
lt

ip
le

 s
it

e 
st

u
dy

, s
ep

ar
at

e 
an

al
ys

is
 o

f 
a

su
bg

ro
u

p 
of

 p
at

ie
n

ts
 f

ro
m

 a
 p

re
vi

ou
s

st
u

dy
.59

T
o 

ev
al

u
at

e 
th

e 
im

pa
ct

 o
f 

a
ph

ar
m

ac
is

t-
ru

n
 H

el
ic

ob
ac

te
r 

py
lo

ri
cl

in
ic

55

O
D

N
on

e
N

on
e

D
ru

g 
co

st
s 

av
oi

de
d

E
st

im
at

ed
 c

os
t 

av
oi

da
n

ce
 o

f 
$9

58
5 

as
so

ci
at

ed
 w

it
h

 t
h

e
in

te
rv

en
ti

on
 (

$9
5/

pa
ti

en
t)

.
C

li
n

ic
al

 o
u

tc
om

es
 a

ls
o 

m
ea

su
re

d,
 n

o
co

n
si

de
ra

ti
on

 o
f 

co
st

s 
to

 p
ro

vi
de

 s
er

vi
ce

,
n

o 
co

n
tr

ol
 g

ro
u

p.

 
G

en
er

al
 p

h
ar

m
ac

ot
h

er
ap

eu
ti

c 
m

on
it

or
in

g
T

o 
de

te
rm

in
e 

th
e 

ef
fe

ct
iv

en
es

s 
of

 a
ph

ar
m

ac
is

t 
in

 r
ec

og
n

iz
in

g 
an

d
re

so
lv

in
g 

dr
u

g 
th

er
ap

y 
pr

ob
le

m
s,

de
cr

ea
si

n
g 

dr
u

g 
th

er
ap

y 
co

st
s,

 a
n

d
m

ai
n

ta
in

in
g 

po
si

ti
ve

 c
li

n
ic

al
ou

tc
om

es
 in

 a
 g

er
ia

tr
ic

 a
m

bu
la

to
ry

cl
in

ic
56

C
B

A
C

on
tr

ol
 g

ro
u

p
P

er
so

n
n

el
ti

m
e,

la
bo

ra
to

ry
te

st
s

C
h

an
ge

 in
 d

ru
g 

co
st

s,
ch

an
ge

 in
 la

bo
ra

to
ry

co
st

s

C
os

t 
to

 p
ro

vi
de

 p
ro

gr
am

 f
or

 1
 y

r 
w

as
 $

10
,4

70
 (

$7
25

0
pe

rs
on

n
el

, $
14

2 
la

bo
ra

to
ry

 t
es

ts
, $

30
80

 n
ew

 t
h

er
ap

y
st

ar
te

d)
, e

co
n

om
ic

 b
en

ef
it

 f
ro

m
 d

is
co

n
ti

n
u

in
g

u
n

n
ec

es
sa

ry
 d

ru
gs

 w
as

 $
18

,2
60

 o
ve

r 
sa

m
e 

pe
ri

od
, n

et
sa

vi
n

gs
 w

as
 $

77
88

, a
n

d 
B

:C
 r

at
io

 w
as

 1
.7

4:
1b .

C
li

n
ic

al
 o

u
tc

om
es

 a
ls

o 
m

ea
su

re
d,

 w
el

l-
de

si
gn

ed
 s

tu
dy

.

T
o 

ev
al

u
at

e 
th

e 
ef

fe
ct

iv
en

es
s 

of
 a

ph
ar

m
ac

is
t 

in
te

rv
en

ti
on

 p
ro

gr
am

 in
el

de
rl

y 
pa

ti
en

ts
57

C
E

A
C

on
tr

ol
 g

ro
u

p
P

er
so

n
n

el
ti

m
e 

(t
ra

in
in

g
an

d
in

te
rv

en
ti

on
),

be
ep

er
,

ed
u

ca
ti

on
al

su
pp

li
es

,
h

ea
lt

h
 c

ar
e

u
ti

li
za

ti
on

co
st

s

N
on

e
T

h
e 

in
cr

em
en

ta
l c

os
t 

of
 t

h
e 

pr
og

ra
m

 w
as

 $
12

0/
pa

ti
en

t,
th

e 
dr

u
g 

ap
pr

op
ri

at
en

es
s 

in
de

x 
in

cr
ea

se
d 

by
 4

 p
oi

n
ts

du
e 

to
 t

h
e 

in
te

rv
en

ti
on

, t
h

e 
in

cr
em

en
ta

l c
os

t-
ef

fe
ct

iv
en

es
s 

ra
ti

o 
w

as
 $

30
/1

-u
n

it
 im

pr
ov

em
en

t 
in

dr
u

g 
ap

pr
op

ri
at

en
es

s 
in

de
x.

C
os

t-
ef

fe
ct

iv
en

es
s 

an
al

ys
is

 w
it

h
 d

ru
g

ap
pr

op
ri

at
en

es
s 

in
de

x 
as

 o
u

tc
om

e,
 a

ll
ec

on
om

ic
 v

ar
ia

bl
es

 w
er

e 
co

n
si

de
re

d 
co

st
s.

T
o 

de
te

rm
in

e 
th

e 
im

pa
ct

 o
f 

a
ph

ar
m

ac
ot

h
er

ap
y 

co
n

su
lt

 c
li

n
ic

 o
n

ou
tc

om
es

 a
n

d 
co

st
 a

vo
id

an
ce

58

C
B

A
H

is
to

ri
ca

l
gr

ou
p

P
er

so
n

n
el

ti
m

e,
st

et
h

os
co

pe
,

re
fe

re
n

ce
bo

ok
s

C
os

t 
av

oi
de

d 
du

e 
to

re
du

ce
d 

h
ea

lt
h

 c
ar

e
re

so
u

rc
e 

u
ti

li
za

ti
on

O
ve

r 
th

e 
1-

yr
 s

tu
dy

 p
er

io
d,

 c
os

ts
 a

vo
id

ed
 d

u
e 

to
 t

h
e

in
te

rv
en

ti
on

 t
ot

al
ed

 $
54

,7
31

 o
f 

w
h

ic
h

 $
16

,7
86

 w
er

e
pr

es
cr

ip
ti

on
 c

os
ts

 a
vo

id
ed

 a
n

d 
$3

7,
94

5 
w

er
e 

ot
h

er
h

ea
lt

h
 c

ar
e 

co
st

s 
av

oi
de

d;
 t

h
e 

B
:C

 r
at

io
 w

as
 5

.8
:1

.

C
li

n
ic

al
 o

u
tc

om
es

 a
ls

o 
m

ea
su

re
d.

T
o 

de
te

rm
in

e 
if

 a
 c

li
n

ic
al

ph
ar

m
ac

is
t 

co
u

ld
 a

ff
ec

t 
re

so
u

rc
e

u
se

, a
n

d 
ec

on
om

ic
 a

n
d 

h
u

m
an

is
ti

c
ou

tc
om

es
 in

 a
n

 a
m

bu
la

to
ry

 h
ig

h
-

ri
sk

 p
op

u
la

ti
on

59

C
A

C
on

tr
ol

 g
ro

u
p

H
os

pi
ta

l a
n

d
cl

in
ic

 v
is

it
s

an
d 

co
st

,
la

bo
ra

to
ry

 a
n

d
dr

u
g 

co
st

s

N
on

e
N

o 
si

gn
if

ic
an

t 
di

ff
er

en
ce

 w
as

 n
ot

ed
 b

et
w

ee
n

 t
h

e
in

te
rv

en
ti

on
 a

n
d 

co
n

tr
ol

 g
ro

u
ps

 in
 h

ea
lt

h
 c

ar
e 

co
st

s
ei

th
er

 a
t 

ba
se

li
n

e 
or

 a
ft

er
 t

h
e 

fo
ll

ow
-u

p 
or

 w
h

en
ad

ju
st

ed
 f

or
 a

ge
, s

ex
, o

r 
si

te
.

H
u

m
an

is
ti

c 
ou

tc
om

es
 a

ls
o 

m
ea

su
re

d,
 a

ll
ec

on
om

ic
 v

ar
ia

bl
es

 w
er

e 
co

n
si

de
re

d 
co

st
s

an
d 

co
m

bi
n

ed
, m

u
lt

ip
le

 s
it

e 
st

u
dy

.

T
o 

de
sc

ri
be

 t
h

e 
ex

pe
ri

en
ce

 a
n

d
ou

tc
om

es
 o

f 
a 

cl
in

ic
al

 p
h

ar
m

ac
y

se
rv

ic
e 

in
 a

 p
ri

m
ar

y 
ca

re
 c

li
n

ic
se

tt
in

g60

O
D

N
on

e
N

on
e

D
ru

g 
co

st
s 

av
oi

de
d

In
 t

h
e 

m
os

t 
re

ce
n

t 
fu

ll
 y

r 
of

 t
h

e 
se

rv
ic

e 
(1

99
9)

, 2
4,

87
3

in
te

rv
en

ti
on

s 
w

er
e 

m
ad

e 
fr

om
 w

h
ic

h
 t

h
e 

es
ti

m
at

ed
co

st
 a

vo
id

an
ce

 w
as

 $
1,

08
5,

56
0.

C
li

n
ic

al
 o

u
tc

om
es

 a
ls

o 
m

ea
su

re
d,

 n
o

co
n

si
de

ra
ti

on
 o

f 
co

st
s 

to
 p

ro
vi

de
 s

er
vi

ce
,

n
o 

co
n

tr
ol

 g
ro

u
p,

 c
os

t 
ev

al
u

at
io

n
 a

 m
in

or
pa

rt
 o

f 
th

is
 s

tu
dy

, a
n

d 
co

st
in

g 
m

et
h

od
s

n
ot

 w
el

l d
es

cr
ib

ed
.

 
T

ar
ge

t 
dr

u
g 

pr
og

ra
m

T
o 

id
en

ti
fy

 t
h

e 
cl

in
ic

al
 a

n
d

ec
on

om
ic

 im
pa

ct
 o

f 
a 

ph
ar

m
ac

is
t-

ba
se

d 
pr

og
ra

m
 e

n
co

u
ra

gi
n

g 
th

e 
u

se
of

 le
ss

 c
os

tl
y 

th
er

ap
eu

ti
c

al
te

rn
at

iv
es

61

O
D

N
on

e
N

on
e

D
ru

g 
co

st
 s

av
in

gs
O

ve
r 

th
e 

12
-m

o 
ev

al
u

at
io

n
 p

er
io

d,
 in

te
rv

en
ti

on
s

re
du

ce
d 

dr
u

g 
co

st
s 

by
 $

34
9,

92
5 

($
15

5/
pa

ti
en

t)
.

C
li

n
ic

al
 o

u
tc

om
es

 a
ls

o 
m

ea
su

re
d,

 n
o

co
n

si
de

ra
ti

on
 o

f 
co

st
 t

o 
pr

ov
id

e 
se

rv
ic

e,
n

o 
co

n
tr

ol
 g

ro
u

p.



ECONOMIC BENEFIT OF CLINICAL PHARMACY SERVICES Schumock et al 131
A

p
p

en
d

ix
 1

.  
F

if
ty

-n
in

e 
A

rt
ic

le
s 

In
cl

u
d

ed
 i

n
 T

h
is

 R
ev

ie
w

 b
y 

Se
tt

in
g 

of
 E

va
lu

at
io

n
 a

n
d

 T
yp

e 
of

 C
li

n
ic

al
 P

h
ar

m
ac

y 
Se

rv
ic

e 
(c

on
ti

n
u

ed
)

O
bj

ec
ti

ve
A

n
al

yt
ic

M
et

h
od

C
om

pa
ri

so
n

G
ro

u
p

In
pu

t 
C

os
ts

In
cl

u
de

d 
in

th
e 

St
u

dy

R
es

ou
rc

e 
U

se
 o

r
E

co
n

om
ic

 O
u

tc
om

es
In

cl
u

de
d 

in
 t

h
e 

St
u

dy
E

co
n

om
ic

 R
es

u
lt

sa
C

om
m

en
ts

 b
y 

R
ev

ie
w

er
s

 
P

at
ie

n
t 

ed
u

ca
ti

on
 p

ro
gr

am
T

o 
de

sc
ri

be
 o

u
tc

om
es

 o
f 

a
m

u
lt

id
is

ci
pl

in
ar

y 
se

lf
-c

ar
e 

pr
og

ra
m

an
d 

h
ea

lt
h

 p
ro

m
ot

io
n

 p
h

ar
m

ac
y

se
rv

ic
e62

C
O

D
N

on
e

W
or

k 
h

rs
,

re
so

u
rc

es
,

dr
u

gs
,

su
pp

li
es

C
h

an
ge

 in
 e

m
er

ge
n

cy
de

pa
rt

m
en

t 
an

d 
cl

in
ic

vi
si

ts
 a

n
d 

as
so

ci
at

ed
co

st
s,

 u
se

 o
f

n
on

pr
es

cr
ip

ti
on

 d
ru

gs

E
st

im
at

ed
 6

-m
o 

po
te

n
ti

al
 c

os
t 

av
oi

da
n

ce
 w

as
 $

42
,3

00
fo

r 
th

e 
cl

in
ic

s 
an

d 
$2

7,
15

0 
fo

r 
th

e 
em

er
ge

n
cy

de
pa

rt
m

en
t,

 t
h

e 
pr

og
ra

m
 c

os
t 

w
as

 $
12

,1
09

, a
n

d 
th

e
B

:C
 r

at
io

 w
as

 d
et

er
m

in
ed

 b
y 

th
e 

au
th

or
s 

as
 1

1:
1 

bu
t

ca
lc

u
la

te
d 

by
 r

ev
ie

w
er

s 
as

 5
.7

:1
b .

N
o 

co
n

tr
ol

 g
ro

u
p,

 a
pp

ar
en

t 
di

sc
re

pa
n

cy
 in

th
e 

ca
lc

u
la

ti
on

 o
f 

B
:C

 r
at

io
.

 
O

th
er

T
o 

do
cu

m
en

t 
ou

tc
om

es
 o

f 
a

ph
ar

m
ac

is
t 

an
d 

n
u

rs
e 

te
le

ph
on

e-
ba

se
d 

ca
re

 p
ro

gr
am

 t
h

at
 p

ro
vi

de
s

cl
in

ic
al

 c
on

su
lt

at
io

n
 a

n
d

in
te

rv
en

ti
on

s63

C
O

D
N

on
e

P
er

so
n

n
el

ti
m

e 
an

d
be

n
ef

it
s,

pr
og

ra
m

 s
ta

rt
-

u
p 

co
st

s

C
os

t 
av

oi
da

n
ce

 d
u

e 
to

u
n

n
ec

es
sa

ry
 v

is
it

s
T

h
e 

se
rv

ic
e 

pr
ev

en
te

d 
an

 e
st

im
at

ed
 1

6 
of

fi
ce

 v
is

it
s/

da
y;

es
ti

m
at

ed
 a

n
n

u
al

 n
et

 c
os

t 
av

oi
da

n
ce

 w
as

 $
67

7,
67

1
(c

os
ts

 a
vo

id
ed

 le
ss

 p
ro

gr
am

 c
os

ts
).

H
u

m
an

is
ti

c 
ou

tc
om

es
 a

ls
o 

m
ea

su
re

d,
 n

o
in

fo
rm

at
io

n
 o

n
 p

ro
po

rt
io

n
 o

f 
sa

vi
n

gs
 d

u
e

to
 p

h
ar

m
ac

is
t 

se
rv

ic
es

 v
s 

n
u

rs
e 

se
rv

ic
es

,
on

ly
 t

ot
al

 s
av

in
gs

 o
f 

pr
og

ra
m

 p
ro

vi
de

d,
 n

o
co

m
pa

ri
so

n
 g

ro
u

p.

F
re

e-
st

an
di

n
g 

cl
in

ic
 o

r 
ph

ys
ic

ia
n

’s
 o

ff
ic

e
 

D
is

ea
se

 m
an

ag
em

en
t

T
o 

co
m

pa
re

 t
h

e 
qu

al
it

y 
of

 c
ar

e 
an

d
fi

n
an

ci
al

 im
pa

ct
 o

f 
a 

dr
u

g 
se

rv
ic

e
co

m
pa

re
d 

w
it

h
 a

 jo
in

t 
dr

u
g 

an
d

ph
ar

m
ac

ot
h

er
ap

y 
se

rv
ic

e 
fo

r
pa

ti
en

ts
 w

it
h

 d
ia

be
te

s 
64

C
B

A
C

on
tr

ol
 g

ro
u

p
P

er
so

n
n

el
ti

m
e,

la
bo

ra
to

ry
te

st
s

R
ed

u
ct

io
n

 in
 m

ed
ic

al
ca

re
 c

h
ar

ge
s 

du
e 

to
re

du
ce

d 
A

1C

O
ve

r 
th

e 
3-

m
o 

st
u

dy
 p

er
io

d,
 t

h
er

e 
w

as
 a

 p
ro

je
ct

ed
re

du
ct

io
n

 o
f 

$6
86

0 
in

 m
ed

ic
al

 c
h

ar
ge

s 
du

e 
to

im
pr

ov
ed

 A
1C

 a
n

d 
a 

re
du

ct
io

n
 o

f 
$1

32
6 

du
e 

to
de

cr
ea

se
d 

ph
ys

ic
ia

n
 v

is
it

s;
 t

h
e 

co
st

 t
o 

pr
ov

id
e 

th
e

se
rv

ic
e 

w
as

 $
15

42
, a

n
d 

n
et

 s
av

in
gs

 w
as

 $
6,

64
4;

 t
h

e
B

:C
 r

at
io

 w
as

 5
.3

1:
1b .

C
li

n
ic

al
 o

u
tc

om
es

 a
ls

o 
m

ea
su

re
d,

 s
m

al
l

sa
m

pl
e,

 m
et

h
od

s 
n

ot
 w

el
l d

es
cr

ib
ed

.

 
O

th
er

T
o 

de
te

rm
in

e 
w

h
et

h
er

 p
h

ar
m

ac
is

ts
in

 g
en

er
al

 p
ra

ct
it

io
n

er
 o

ff
ic

es
 r

es
u

lt
in

 r
ed

u
ce

d 
dr

u
g 

co
st

s 
in

 e
xc

es
s 

of
pe

rs
on

n
el

 c
os

ts
65

C
B

A
C

on
tr

ol
 g

ro
u

p
P

er
so

n
n

el
ti

m
e,

 t
ra

in
in

g,
se

t-
u

p 
co

st
s

C
h

an
ge

 in
 d

ru
g 

co
st

s
C

os
t 

of
 s

er
vi

ce
 w

as
 1

63
,0

00
 p

ou
n

ds
 f

or
 1

 y
r,

 t
h

e 
ri

se
 in

co
st

/p
re

sc
ri

pt
io

n
 w

as
 0

.8
5 

po
u

n
d 

in
 t

h
e 

in
te

rv
en

ti
on

gr
ou

p 
an

d 
2.

25
 p

ou
n

ds
 f

or
 t

h
e 

co
n

tr
ol

, a
 d

if
fe

re
n

ce
 o

f
34

7,
00

0 
po

u
n

ds
 r

es
u

lt
in

g 
fr

om
 t

h
e 

pr
og

ra
m

; t
h

e 
n

et
sa

vi
n

gs
 o

f 
th

e 
pr

og
ra

m
 w

as
 1

84
,0

00
 p

ou
n

ds
 a

n
d 

th
e

B
:C

 r
at

io
 w

as
 2

.1
3:

1b .

C
on

du
ct

ed
 in

 t
h

e 
U

n
it

ed
 K

in
gd

om
,

m
on

et
ar

y 
u

n
it

 e
xp

re
ss

ed
 in

 B
ri

ti
sh

po
u

n
ds

, c
on

du
ct

ed
 a

t 
m

u
lt

ip
le

 s
it

es
(p

h
ys

ic
ia

n
s’

 o
ff

ic
es

).

In
te

rm
ed

ia
te

 o
r 

lo
n

g-
te

rm
 c

ar
e 

fa
ci

li
ty

 
G

en
er

al
 p

h
ar

m
ac

ot
h

er
ap

y 
m

on
it

or
in

g
T

o 
de

sc
ri

be
 o

u
tc

om
es

 o
f 

cl
in

ic
al

ph
ar

m
ac

y 
se

rv
ic

es
 in

 a
 c

ap
it

at
ed

ge
ri

at
ri

c 
ca

re
 p

ro
gr

am
66

C
A

B
ef

or
e 

an
d

af
te

r
in

te
rv

en
ti

on

P
er

so
n

n
el

co
st

s 
an

d 
co

st
of

 d
ru

gs
di

sp
en

se
d

N
on

e
T

h
e 

to
ta

l c
os

t 
to

 p
ro

vi
de

 p
h

ar
m

ac
eu

ti
ca

l s
er

vi
ce

s
(s

al
ar

y 
pl

u
s 

dr
u

gs
) 

de
cr

ea
se

d 
fr

om
 $

12
0/

pa
ti

en
t/

m
o 

to
$7

7 
af

te
r 

1 
yr

; g
ro

ss
 c

os
t 

sa
vi

n
gs

 w
er

e 
$1

02
,7

68
 in

19
95

.

A
ll

 e
co

n
om

ic
 v

ar
ia

bl
es

 w
er

e 
co

n
si

de
re

d
co

st
s.

T
o 

m
ea

su
re

 t
h

e 
im

pa
ct

 o
f 

cl
in

ic
al

ph
ar

m
ac

y 
se

rv
ic

es
 o

n
 d

ru
g

u
ti

li
za

ti
on

 c
os

ts
 a

n
d 

dr
u

g 
er

ro
rs

 in
an

 in
te

rm
ed

ia
te

 c
ar

e 
fa

ci
li

ty
 f

or
 t

h
e

de
ve

lo
pm

en
ta

ll
y 

di
sa

bl
ed

67

O
A

H
is

to
ri

ca
l

gr
ou

p
N

on
e

P
h

ar
m

ac
y 

dr
u

g
co

st
/r

es
id

en
t 

da
y

D
es

pi
te

 a
 r

ed
u

ct
io

n
 in

 t
h

e 
n

u
m

be
r 

of
 d

ru
g 

do
se

s/
da

y
af

te
r 

th
e 

in
te

rv
en

ti
on

, t
h

er
e 

w
as

 a
n

 o
ve

ra
ll

 in
cr

ea
se

 in
ph

ar
m

ac
y 

dr
u

g 
co

st
/r

es
id

en
t 

da
y 

(6
5%

).

C
li

n
ic

al
 o

u
tc

om
es

 a
ls

o 
m

ea
su

re
d,

m
et

h
od

ol
og

y 
n

ot
 w

el
l d

es
cr

ib
ed

,
co

m
po

n
en

ts
 o

f 
“p

h
ar

m
ac

y 
co

st
” 

n
ot

de
fi

n
ed

.

C
om

m
u

n
it

y 
ph

ar
m

ac
y

 
D

is
ea

se
 m

an
ag

em
en

t
T

o 
ev

al
u

at
e 

th
e 

im
pa

ct
 o

f 
cl

in
ic

al
ph

ar
m

ac
y 

se
rv

ic
es

 in
 a

 c
om

m
u

n
it

y
ph

ar
m

ac
y 

on
 b

lo
od

 p
re

ss
u

re
co

n
tr

ol
, q

u
al

it
y 

of
 li

fe
, p

at
ie

n
t

sa
ti

sf
ac

ti
on

, q
u

al
it

y 
of

 c
ar

e,
 a

n
d 

co
st

of
 c

ar
e68

O
A

C
on

tr
ol

 g
ro

u
p

N
on

e
C

h
an

ge
 in

 p
h

ys
ic

ia
n

of
fi

ce
 v

is
it

s 
an

d
pr

es
cr

ip
ti

on
s 

an
d

as
so

ci
at

ed
 c

h
ar

ge
s

C
h

ar
ge

s 
as

so
ci

at
ed

 w
it

h
 o

ff
ic

e 
vi

si
ts

 a
n

d 
dr

u
gs

 w
er

e
h

ig
h

er
 in

 t
h

e 
in

te
rv

en
ti

on
 t

h
an

 in
 t

h
e 

co
n

tr
ol

 g
ro

u
p

(m
ea

n
 t

ot
al

 c
h

ar
ge

s 
$1

10
6 

vs
 $

52
6)

, t
h

ou
gh

 t
h

e
in

te
rv

en
ti

on
 g

ro
u

p 
h

ad
 m

or
e 

co
m

or
bi

d 
co

n
di

ti
on

s.

C
li

n
ic

al
 a

n
d 

h
u

m
an

is
ti

c 
ou

tc
om

es
 a

ls
o

m
ea

su
re

d,
 n

o 
co

n
si

de
ra

ti
on

 o
f 

co
st

s 
to

pr
ov

id
e 

se
rv

ic
e,

 c
on

du
ct

ed
 a

t 
m

u
lt

ip
le

si
te

s.

T
o 

ev
al

u
at

e 
th

e 
ec

on
om

ic
 im

pa
ct

 o
f

ph
ar

m
ac

is
t 

in
te

rv
en

ti
on

s 
u

si
n

g 
a

di
se

as
e 

m
an

ag
em

en
t 

m
od

el
 in

 a
re

ta
il

 p
h

ar
m

ac
y 

fo
r 

pa
ti

en
ts

 w
it

h
di

ab
et

es
, h

yp
er

te
n

si
on

, a
st

h
m

a,
 o

r
h

yp
er

li
pi

de
m

ia
69

O
A

C
on

tr
ol

 g
ro

u
p

N
on

e
M

ed
ic

al
 a

n
d

pr
es

cr
ip

ti
on

 u
ti

li
za

ti
on

an
d 

co
st

s

A
ft

er
 c

on
tr

ol
li

n
g 

fo
r 

ag
e,

 c
om

or
bi

d 
co

n
di

ti
on

s,
 a

n
d

di
se

as
e 

se
ve

ri
ty

, t
ot

al
 c

os
ts

 (
m

ed
ic

al
 a

n
d 

pr
es

cr
ip

ti
on

cl
ai

m
s)

 w
er

e 
lo

w
er

 in
 t

h
e 

in
te

rv
en

ti
on

 g
ro

u
p 

($
72

3 
vs

$1
01

7/
pa

ti
en

t/
m

o)
, w

h
il

e 
pr

es
cr

ip
ti

on
 c

os
ts

 d
id

 n
ot

di
ff

er
 d

u
ri

n
g 

th
e 

17
-m

o 
st

u
dy

.

D
id

 n
ot

 in
cl

u
de

 c
os

t 
to

 p
ro

vi
de

 s
er

vi
ce

 in
th

e 
an

al
ys

is
 b

u
t 

st
at

ed
 it

 in
 t

h
e 

D
is

cu
ss

io
n

,
di

d 
n

ot
 d

is
co

u
n

t 
do

ll
ar

 v
al

u
es

 o
ve

r 
st

u
dy

pe
ri

od
, c

on
du

ct
ed

 a
t 

m
u

lt
ip

le
 s

it
es

.



PHARMACOTHERAPY  Volume 23, Number 1, 2003132
A

p
p

en
d

ix
 1

.  
F

if
ty

-n
in

e 
A

rt
ic

le
s 

In
cl

u
d

ed
 i

n
 T

h
is

 R
ev

ie
w

 b
y 

Se
tt

in
g 

of
 E

va
lu

at
io

n
 a

n
d

 T
yp

e 
of

 C
li

n
ic

al
 P

h
ar

m
ac

y 
Se

rv
ic

e 
(c

on
ti

n
u

ed
)

O
bj

ec
ti

ve
A

n
al

yt
ic

M
et

h
od

C
om

pa
ri

so
n

G
ro

u
p

In
pu

t 
C

os
ts

In
cl

u
de

d 
in

th
e 

St
u

dy

R
es

ou
rc

e 
U

se
 o

r
E

co
n

om
ic

 O
u

tc
om

es
In

cl
u

de
d 

in
 t

h
e 

St
u

dy
E

co
n

om
ic

 R
es

u
lt

sa
C

om
m

en
ts

 b
y 

R
ev

ie
w

er
s

 
G

en
er

al
 p

h
ar

m
ac

ot
h

er
ap

eu
ti

c 
m

on
it

or
in

g
T

o 
de

te
rm

in
e 

th
e 

ec
on

om
ic

 im
pa

ct
of

 a
n

 in
te

rv
en

ti
on

 p
ro

gr
am

 in
co

m
m

u
n

it
y 

ph
ar

m
ac

ie
s 

an
d 

ef
fe

ct
 o

f
ad

va
n

ce
d 

ed
u

ca
ti

on
 a

n
d 

pa
ym

en
t

fo
r 

se
rv

ic
es

 o
f 

ph
ar

m
ac

is
ts

70

C
A

C
on

tr
ol

 g
ro

u
p

an
d 

be
fo

re
an

d 
af

te
r

in
te

rv
en

ti
on

P
ro

gr
am

 c
os

ts
,

dr
u

g 
co

st
s,

h
ea

lt
h

 c
ar

e
co

st
s

E
co

n
om

ic
 o

u
tc

om
es

co
m

bi
n

ed
 w

it
h

 in
pu

t
co

st
s

T
h

e 
pr

oa
ct

iv
e 

in
te

rv
en

ti
on

 g
ro

u
p 

re
du

ce
d 

pr
es

cr
ip

ti
on

co
st

s 
by

 $
85

 (
A

u
st

ra
li

an
 d

ol
la

rs
)/

10
00

 p
re

sc
ri

pt
io

n
s 

(a
6-

fo
ld

 s
av

in
gs

 c
om

pa
re

d 
w

it
h

 c
on

tr
ol

);
 p

ot
en

ti
al

sa
vi

n
gs

 t
o 

th
e 

A
u

st
ra

li
an

 h
ea

lt
h

 c
ar

e 
sy

st
em

 is
 $

15
m

il
li

on
 (

A
u

st
ra

li
an

 d
ol

la
rs

)/
yr

.

C
on

du
ct

ed
 in

 A
u

st
ra

li
a,

 m
on

et
ar

y 
u

n
it

s
ex

pr
es

se
d 

in
 A

u
st

ra
li

an
 d

ol
la

rs
,

in
te

rv
en

ti
on

 n
ot

 w
el

l d
es

cr
ib

ed
, p

ro
gr

am
co

st
s 

in
cl

u
de

d 
te

le
ph

on
e 

ca
ll

s 
an

d
ph

ar
m

ac
is

t 
ti

m
e.

T
o 

do
cu

m
en

t 
ph

ar
m

ac
eu

ti
ca

l c
ar

e
ac

ti
vi

ti
es

 a
n

d 
as

so
ci

at
ed

 o
u

tc
om

es
in

 r
u

ra
l c

om
m

u
n

it
y 

ph
ar

m
ac

ie
s71

O
D

N
on

e
N

on
e

P
ot

en
ti

al
 h

ea
lt

h
 c

ar
e

co
st

 s
av

in
gs

 d
u

e 
to

re
du

ce
d 

h
os

pi
ta

li
za

ti
on

an
d 

of
fi

ce
 v

is
it

s

O
ve

r 
a 

2-
m

o 
pe

ri
od

, 8
78

 in
te

rv
en

ti
on

s 
w

er
e 

m
ad

e;
 t

h
e

es
ti

m
at

ed
 c

os
t 

sa
vi

n
gs

 w
as

 $
75

2,
39

1.
N

o 
co

n
si

de
ra

ti
on

 o
f 

co
st

s 
to

 p
ro

vi
de

se
rv

ic
es

, n
o 

co
n

tr
ol

 g
ro

u
p,

 c
os

ti
n

g
m

et
h

od
ol

og
y 

n
ot

 w
el

l d
es

cr
ib

ed
 a

n
d 

w
as

ba
se

d 
on

 c
os

ts
 o

bt
ai

n
ed

 f
ro

m
 e

xt
er

n
al

so
u

rc
es

, m
u

lt
ip

le
 s

it
e 

st
u

dy
.

 
P

at
ie

n
t 

ed
u

ca
ti

on
 o

r 
co

gn
it

iv
e 

se
rv

ic
e

T
o 

as
se

ss
 a

 r
es

ou
rc

e-
ba

se
d 

sy
st

em
 o

f
pa

ym
en

t 
to

 p
h

ar
m

ac
ie

s 
fo

r 
co

gn
it

iv
e

se
rv

ic
es

 p
ro

vi
de

d 
to

 M
ed

ic
ai

d
en

ro
ll

ee
s,

 a
n

d 
to

 a
ss

es
s 

fa
ct

or
s

as
so

ci
at

ed
 w

it
h

 t
h

e 
pr

ov
is

io
n

 o
f

co
gn

it
iv

e 
se

rv
ic

e72

C
A

C
on

tr
ol

 g
ro

u
p

P
ay

m
en

t 
to

ph
ar

m
ac

ie
s,

ch
an

ge
 in

dr
u

g 
co

st
s

N
on

e
C

os
ts

 a
pp

ea
r 

to
 h

av
e 

ex
ce

ed
 b

en
ef

it
s 

fo
r 

th
os

e
ph

ar
m

ac
ie

s 
w

h
o 

re
ce

iv
ed

 p
ay

m
en

t 
(c

og
n

it
iv

e 
se

rv
ic

e
fe

e)
 f

or
 p

ro
vi

di
n

g 
th

e 
se

rv
ic

e.

C
os

ts
 t

o 
pr

ov
id

e 
pr

og
ra

m
 w

er
e 

in
cl

u
de

d
as

 c
og

n
it

iv
e 

se
rv

ic
e 

fe
e 

pa
id

 t
o 

on
e 

of
 t

h
e

th
re

e 
gr

ou
ps

 b
u

t 
in

 a
n

al
ys

is
 lu

m
pe

d
to

ge
th

er
 w

it
h

 d
ru

g 
co

st
s 

(s
av

in
gs

),
co

n
du

ct
ed

 a
t 

30
0 

co
m

m
u

n
it

y 
ph

ar
m

ac
ie

s,
a 

se
co

n
d 

ar
ti

cl
e 

u
si

n
g 

th
e 

sa
m

e 
da

ta
 w

as
ex

cl
u

de
d 

fr
om

 t
h

is
 r

ev
ie

w
 b

u
t 

m
ay

pr
ov

id
e 

ad
di

ti
on

al
 in

fo
rm

at
io

n
.10

 
O

th
er

T
o 

in
cr

ea
se

 a
cc

es
si

bi
li

ty
 o

f 
fl

u
va

cc
in

at
io

n
s 

in
 a

 r
u

ra
l c

om
m

u
n

it
y

by
 e

st
ab

li
sh

in
g 

a 
co

m
m

u
n

it
y

ph
ar

m
ac

y-
ba

se
d 

va
cc

in
e

ad
m

in
is

tr
at

io
n

 p
ro

gr
am

73

C
O

D
N

on
e

V
ac

ci
n

e 
an

d
su

pp
li

es
,

ad
ve

rt
is

in
g,

(n
ot

 p
er

so
n

n
el

ti
m

e)

R
ei

m
bu

rs
em

en
t 

fr
om

pa
ti

en
ts

 o
r 

M
ed

ic
ar

e
D

u
ri

n
g 

fi
rs

t 
ye

ar
, 3

43
 d

os
es

 o
f 

va
cc

in
e 

w
er

e
ad

m
in

is
te

re
d 

fr
om

 w
h

ic
h

 r
ei

m
bu

rs
em

en
t 

of
 $

32
76

 w
as

re
ce

iv
ed

 (
17

0 
pa

ti
en

ts
 p

ai
d 

ca
sh

 a
t 

$1
1 

ea
ch

, 1
73

pa
ti

en
ts

 c
ov

er
ed

 b
y 

M
ed

ic
ar

e 
at

 $
8 

ea
ch

);
 c

os
ts

in
cu

rr
ed

 w
er

e 
fo

r 
va

cc
in

es
 (

$6
52

),
 s

u
pp

li
es

 (
$2

57
),

ad
ve

rt
is

in
g 

an
d 

ot
h

er
 (

$5
00

);
 n

et
 p

ro
fi

t 
w

as
 $

18
68

.

C
li

n
ic

al
 o

u
tc

om
es

 a
ls

o 
m

ea
su

re
d,

ph
ar

m
ac

is
t 

ti
m

e 
n

ot
 c

on
si

de
re

d 
as

 a
pr

og
ra

m
 c

os
t.

H
ea

lt
h

 m
ai

n
te

n
an

ce
 o

rg
an

iz
at

io
n

 
P

at
ie

n
t 

ed
u

ca
ti

on
 o

r 
co

gn
it

iv
e 

se
rv

ic
e

T
o 

in
ve

st
ig

at
e 

th
e 

ef
fe

ct
s 

of
 t

h
re

e
ph

ar
m

ac
is

t-
co

n
su

lt
at

io
n

 m
od

el
s 

on
cl

in
ic

al
 a

n
d 

re
so

u
rc

e 
ou

tc
om

es
 in

h
ea

lt
h

 m
ai

n
te

n
an

ce
or

ga
n

iz
at

io
n

–o
w

n
ed

 c
om

m
u

n
it

y
ph

ar
m

ac
ie

s74

O
A

C
on

tr
ol

 g
ro

u
p

N
on

e
U

ti
li

za
ti

on
 a

n
d 

co
st

s 
of

of
fi

ce
 v

is
it

s,
 d

ru
gs

,
h

os
pi

ta
l s

ta
ys

, a
n

d 
to

ta
l

h
ea

lt
h

 c
ar

e 
co

st
s

T
h

e 
gr

ou
p 

th
at

 r
ec

ei
ve

d 
co

n
su

lt
at

io
n

 b
as

ed
 o

n
 t

h
e

in
te

rv
en

ti
on

 m
od

el
 h

ad
 a

 r
ed

u
ct

io
n

 in
 h

os
pi

ta
l

ad
m

is
si

on
s 

an
d 

ov
er

al
l h

ea
lt

h
 c

ar
e 

co
st

s;
 t

h
er

e 
w

as
 n

o
ch

an
ge

 in
 d

ru
g 

co
st

s 
or

 o
ff

ic
e 

vi
si

ts
.

C
li

n
ic

al
 a

n
d 

h
u

m
an

is
ti

c 
ou

tc
om

es
 a

ls
o

m
ea

su
re

d,
 n

o 
co

n
si

de
ra

ti
on

 o
f 

co
st

s 
to

pr
ov

id
e 

se
rv

ic
e,

 c
on

du
ct

ed
 a

t 
m

u
lt

ip
le

si
te

s.

T
o 

as
se

ss
 t

h
e 

im
pa

ct
 o

n
 h

ea
lt

h
 c

ar
e

u
ti

li
za

ti
on

 a
n

d 
co

st
s 

of
 p

h
ar

m
ac

is
t

co
n

su
lt

at
io

n
 p

ro
vi

de
d 

to
 p

at
ie

n
ts

w
it

h
 d

ia
be

te
s 

in
 h

ea
lt

h
 m

ai
n

te
n

an
ce

or
ga

n
iz

at
io

n
–o

w
n

ed
 c

om
m

u
n

it
y

ph
ar

m
ac

ie
s75

O
A

C
on

tr
ol

gr
ou

p,
 b

ef
or

e
an

d 
af

te
r

in
te

rv
en

ti
on

,
ra

n
do

m
iz

ed

N
on

e
C

h
an

ge
 in

 h
os

pi
ta

l a
n

d
of

fi
ce

 v
is

it
 c

os
ts

,
ch

an
ge

 in
 d

ru
g 

co
st

s

P
h

ar
m

ac
y 

se
rv

ic
es

 in
 t

h
e 

K
ai

se
r 

an
d 

st
at

e 
gr

ou
ps

,
re

sp
ec

ti
ve

ly
, r

es
u

lt
ed

 in
 a

 2
1.

9%
 a

n
d 

9.
9%

 d
ec

re
as

e 
in

to
ta

l c
os

ts
 f

or
 e

ac
h

 n
ew

 p
re

sc
ri

pt
io

n
 f

il
le

d 
ov

er
 a

 2
-y

r
pe

ri
od

.

N
o 

co
n

si
de

ra
ti

on
 o

f 
co

st
 t

o 
pr

ov
id

e
se

rv
ic

e,
 m

u
lt

ip
le

 s
it

e 
st

u
dy

, s
ep

ar
at

e
an

al
ys

es
 o

f 
a 

su
bg

ro
u

p 
of

 p
at

ie
n

ts
 f

ro
m

 a
pr

ev
io

u
s 

st
u

dy
.74

A
1C

 =
 h

em
og

lo
bi

n
 A

lc
; B

:C
 =

 b
en

ef
it

:c
os

t 
ra

ti
o;

  C
A

 =
 c

os
t 

an
al

ys
is

; C
B

A
 =

 c
os

t-
be

n
ef

it
 a

n
al

ys
is

; C
E

A
 =

 c
os

t-
ef

fe
ct

iv
en

es
s 

an
al

ys
is

;  
C

M
A

 =
 c

os
t-

m
in

im
iz

at
io

n
 a

n
al

ys
is

; C
O

D
 =

 c
os

t 
an

d 
ou

tc
om

e 
de

sc
ri

pt
io

n
;  

G
-C

SF
 =

gr
an

u
lo

cy
te

 c
ol

on
y-

st
im

u
la

ti
n

g 
fa

ct
or

; H
IV

 =
 h

u
m

an
 im

m
u

n
od

ef
ic

ie
n

cy
 v

ir
u

s;
 L

O
S 

= 
le

n
gt

h
 o

f 
st

ay
; O

A
 =

 o
u

tc
om

e 
an

al
ys

is
; O

D
 =

 o
u

tc
om

e 
de

sc
ri

pt
io

n
.

a M
on

et
ar

y 
va

lu
es

 (
ex

ce
pt

 t
h

os
e 

ca
lc

u
la

te
d 

in
 B

:C
 r

at
io

s)
 h

av
e 

be
en

 r
ou

n
de

d 
to

 t
h

e 
n

ea
re

st
 s

in
gl

e 
w

h
ol

e 
u

n
it

 (
i.e

., 
th

e 
n

ea
re

st
 $

1)
.

b C
al

cu
la

te
d 

by
 t

h
e 

re
vi

ew
er

s.


