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Background

A large literature documents the multiple roles clinical pharmacists can play in a variety
of health care settings.1-8 Much of this literature focuses on measures of impact not directly
relevant to this Report – eg, economic benefits,4,8 patient compliance,6 and drug monitoring.2,3

More recently, systems-based analyses of medication errors and adverse drug events (ADEs)
have drawn attention to the impact clinical pharmacists can exert on the quality and safety of
medication use.9-12 In this chapter, we review the evidence supporting the premise that direct
participation of pharmacists’ in clinical care reduces medication errors and ADEs in hospitalized
and ambulatory patients.

Practice Description

Clinical pharmacists may participate in all stages of the medication use process,
including drug ordering, transcribing, dispensing, administering, and monitoring. The specific
activities of clinical pharmacists vary substantially in the studies reviewed in this chapter. In the
hospital setting, one study evaluated the role of a senior pharmacist participating fully in
intensive care unit rounds and available throughout the day in person or by page for questions.13

Another study evaluated a ward pharmacy service that examined order sheets for new therapies
and carried out checks that were formerly performed in the pharmacy.14

Pharmacists may also play a role at the time of discharge. One study reported the impact
of clinical pharmacists’ consultation for geriatric patients at the time of discharge,15 with
pharmacists serving as consultants to physicians and reinforcing patients’ knowledge of their
medication regimen. The roles of clinical pharmacists are similarly diverse in studies of
ambulatory settings. Here they include the provision of consultative services,16-18 patient
education,16-18 therapeutic drug monitoring,3 and even follow-up telephone calls to patients.3,16-18

Prevalence and Severity of the Target Safety Problem

It is estimated that over 770,000 people are injured or die in hospitals from adverse drug
events (ADEs) annually.19-21 The few hospitals that have studied incidence rates of ADEs have
documented rates ranging from 2 to 7 per 100 admissions.11,19,22,23 A precise national estimate is
difficult to calculate due to the variety of criteria and definitions used by researchers.24 One
study of preventable inpatient ADEs in adults demonstrated that 56% occurred at the stage of
ordering, 34% at administration, 6% at transcribing, and 4% at dispensing.22 In this study, the
drug class most commonly associated with preventable ADEs was analgesics, followed by
sedatives and antibiotics. Even fewer studies have been conducted in the outpatient setting. One
recent cross-sectional chart review and patient care survey found an ADE rate of 3% in adult
primary care outpatients.25

Opportunities for Impact

Although many hospital pharmacy departments offer clinical pharmacy consultation
services,26 the degree to which these services include rounding with clinicians13 is unclear.
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Hospital pharmacies provide support to a variable degree in different ambulatory settings
(clinics, nursing homes, adult daycare),26 but the precise nature of clinical pharmacists’ activities
in these settings is not uniformly characterized.

Study Designs

We identified 3 systematic reviews of clinical pharmacists in the outpatient setting.5,17,18

We included only the most recent review,18 as it followed the most rigorous methodology and
included the bibliographies of the previous reviews.5,17 We identified only one study16 of the
impact of clinical pharmacists on patient outcomes in the ambulatory setting that had not been
included in this systematic review.18 This study, a randomized controlled trial evaluating clinical
pharmacists’ participation in the management of outpatients with congestive heart failure,16 was
therefore also included.

For studies of clinical pharmacists in the hospital setting, an older review2 did not meet
the characteristics of a systematic review, but was a very thorough summary of the relevant
literature. It included 8 studies evaluating pharmacists’ roles in detecting and reporting ADEs in
the hospital setting. Preliminary review of these studies revealed that the measured outcomes
were Level 3 (detection of ADEs as an end in itself). Consequently, we did not include them.
One older retrospective before-after analysis (Level 3)14 did meet our inclusion criteria, as did 2
more recent studies of clinical pharmacists’ roles in the inpatient setting: a prospective,
controlled before-after study (Level 2)13 and a randomized controlled trial (Level 1).15

We included an additional meta-analysis focusing on therapeutic drug monitoring by
clinical pharmacists in the hospital and ambulatory settings.3 The studies included in this meta-
analysis consisted predominantly of controlled observational studies (Level 3) and non-
randomized clinical trials (Level 2), but one randomized controlled trial was also included (Level
1-3A).

Table 7.1 lists the studies reviewed in this chapter and briefly describes their salient
features. All of the listed studies involved adult patients, as the single pediatric study9 identified
by our literature search had no control group (Level 4 design) and was therefore excluded.

Study Outcomes

Level 1 outcomes reported in the included studies consisted of ADEs13 and clinical
events related to heart failure, including mortality.16 One study used telephone interviews to
solicit patient self-reports of adverse drug reactions.13,27 This study was excluded since the
systematic review of clinical pharmacists’ roles in ambulatory settings18 incorporated its findings
in several of its analyses.

The distinction between Level 2 and 3 outcomes can be somewhat ambiguous in studies
of prescribing practice, as the exact point at which choices of therapeutic agents or dosing
patterns become not just sub-optimal but actually represent “errors” is difficult to define
precisely. Even for objective outcomes, such as serum drug concentrations, the connection to
patient outcomes is weak in some cases (eg, monitoring vancomycin levels28,29), and therefore
more appropriately designated as Level 3 rather than Level 2. Acknowledging the subjectivity of
this judgment in some cases, we included studies that contained a mixture of Level 2 and 3
outcomes, including “prescribing problems,” (which included inappropriate choice of therapy,
dosage errors, frequency errors, drug-drug interactions, therapeutic duplications, and allergies15),
and serum drug concentrations for a broad range of medications.3
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Evidence for Effectiveness of the Practice

In the inpatient setting, Leape’s study13 demonstrated a statistically significant 66%
decrease in preventable ADEs due to medication ordering. The study of geriatric patients at the
time of discharge demonstrated clinically and statistically significant decreases in medication
errors.15 The meta-analysis of the effect of clinical pharmacokinetics services on maintaining
acceptable drug ranges indicated only modest effect sizes for the outcomes measured, and only 2
of the main results achieved statistical significance.3

The comprehensive review of clinical pharmacist services in ambulatory settings reported
positive impacts for patients with hypertension, hypercholesterolemia, chronic heart failure, and
diabetes.18 However, the authors identify important limitations: these studies are not easily
generalizable, only 2 studies compared pharmacist services with other health professional
services, and both studies had important biases. Consequently, they emphasized the need for
more rigorous research to document the effects of outpatient pharmacist interventions.18 The
additional study of outpatients demonstrated significant decreases in mortality and heart failure
events,16 but these results may reflect closer follow-up and monitoring (including telemetry) for
the intervention group or the higher doses of angiotensin-converting enzyme (ACE) inhibitors
the patients received. Generalizing this benefit to other conditions is difficult since most
conditions do not have a single medication-related process of care that delivers the marked
clinical benefits as do ACE inhibitors in the treatment of congestive heart failure.30

Potential for Harm

Introducing clinical pharmacists might potentially disrupt routine patient care activities.
However, the 2 studies that assessed physician reactions to clinical pharmacists13,27 found
excellent receptivity and subsequent changes in prescribing behavior.

Costs and Implementation

Two studies examined resource utilization and cost savings in the inpatient setting. The
intensive care unit study indicated that there could be potential savings of $270,000 per year for
this hospital if the intervention involved re-allocation of existing pharmacists’ time and
resources.13 McMullin et al studied all interventions made by 6 hospital pharmacists over a one-
month period at a large university hospital and estimated annual cost savings of $394,000.31

A systematic review of outpatient pharmacists indicated that pharmacist interventions
could lead to increased scheduled service utilization and decreased non-scheduled service
utilization, specialty visits, and numbers and costs of drugs.18
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Comment

At present, one study provides strong evidence for the benefit of clinical pharmacists in
reducing ADEs in hospitalized intensive care unit patients.13 One additional study provides
modest support for the impact of ward-based clinical pharmacists on the safety and quality of
inpatient medication use.14 The evidence in the outpatient setting is less substantial, and not yet
convincing. Given the other well-documented benefits of clinical pharmacists and the promising
results in the inpatient setting, more focused research documenting the impact of clinical
pharmacist interventions on medication errors and ADEs is warranted.
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Table 7.1.  Studies of clinical pharmacists’ impact on ADEs and medication errors*

Study Study Design Study Outcomes Results

Beney, 2000.18 Systematic
review of the roles and impacts
of pharmacists in ambulatory
settings; reviewed studies
included 16,000 outpatients
and 40 pharmacists

Level 1A
(systematic
review)

Levels 1-3
(variety of patient
outcomes, surrogate
outcomes, impacts on
physician prescribing
practices and measures of
resource use)

Improvement in outcomes for
patients with hypertension,
hypercholesterolemia,
chronic heart failure, and
diabetes

Gattis, 1999.16 181 patients
with heart failure due to left
ventricular dysfunction
followed in a general
cardiology clinic

Level 1
(RCT)

Level 1
(mortality and other
clinical outcomes related
to heart failure)

16 versus 4 deaths or other
heart failure events (p<0.005)

Leape, 1999.13 Medical and
cardiac intensive care unit
patients at Massachusetts
General Hospital, a tertiary
care hospital in Boston

Level 2
(prospective
before-after study
with concurrent
control)

Level 1 (ADEs) 66% decrease in the rate of
preventable ADEs (p<0.001)

Leach, 1981.14 315 patients at
Queen Elizabeth Hospital in
Birmingham, England

Level 3
(retrospective
before-after
analysis)

Level 2
(various types of
medication errors)

40-50% overall reduction in
medication errors

All 8 of the targeted error
types decreased (results
achieved statistical
significance for 5 error types)

Lipton, 1992.15 236 geriatric
patients discharged from the
hospital on three or more
medications

Level 1 Levels 2 & 3
(“prescribing problems”)

Less likely to have a
“prescribing problem”
(p=0.05)

Ried, 1989.3 Pooled patient
population not reported, but
review of articles indicates
predominance of studies of
(mostly adult) hospitalized
patients

Level 1A-3A
(meta-analysis
predominantly
included controlled
observational
studies and non-
randomized trials)

Levels 2 & 3
(measures of peak,
trough and toxic serum
drug concentrations for a
variety of medications)

More likely to have
therapeutic peak and trough
and less likely to have toxic
peak and trough, but modest
effect sizes (results achieved
statistical significance for
only 2 measures)

* ADE indicates adverse drug event; and RCT, randomized controlled trial.
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