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Clinical Pharmacy Services and Hospital Mortality Rates

C. A. Bond, Pharm.D., FASHP, FCCP, Cynthia L. Raehl, Pharm.D., FASHP, and Todd Franke, Ph.D.

We evaluated the associations between clinical pharmacy services and
mortality rates in 1029 United States hospitals. A data base was constructed
from Medicare mortality rates from the Health Care Financing Administration
and the National Clinical Pharmacy Services data base. A multivariate
regression analysis, controlling for severity of illness, was employed to
determine the associations. Four clinical pharmacy services were associated
with lower mortality rates: clinical research (p<0.0001), drug information
(p=0.043), drug admission histories (p=0.005), and participation on a
cardiopulmonary resuscitation (CPR) team (p=0.039). The actual number of
deaths (lower) associated with the presence of these four services were clinical
research 21,125 deaths in 108 hospitals, drug information 10,463 deaths in
237 hospitals, drug admission histories 3843 deaths in 30 hospitals, and CPR
team participation 5047 deaths in 282 hospitals. This is the first study to
indicate that both centrally based and patient-specific clinical pharmacy
services are associated with reduced hospital mortality rates. This suggests
that these services save a significant number of lives in our nation’s hospitals.

(Pharmacotherapy 1999;19(5):556-564)

The vision statement of the American College
of Clinical Pharmacy (ACCP) states, “We will be
the recognized leader in initiating, fostering, and
disseminating pharmacotherapy innovations that
will optimize patient care outcomes.”! In
addition, the 1998-2000 ACCP strategic plan
considers “research that assesses the value of
clinical pharmacy services” to rank fifth of 57
objectives.! Although substantial numbers of
clinical studies found improved patient care and,
in some cases, reduced costs at individual clinical
sites,” ?" few attempted to evaluate clinical
pharmacy services in several sites or in an entire
health care system. Such studies are critical to

From the Departments of Pharmacy Practice (Drs. Bond
and Raehl) and Psychiatry (Dr. Bond), Schools of Pharmacy
and Medicine, Texas Tech University Health Sciences
Center-Amarillo, Amarillo, Texas; and the Department of
Biostatistics and Biometrics, School of Public Policy and
Social Research, University of California at Los Angeles, Los
Angeles, California (Dr, Franke).

Address reprint requests to C. A. Bond, Pharm.D .,
Department of Pharmacy Practice, Texas Tech University
Health Sciences Center-Amarilio, 1300 South Coulter Street,

Amarillo, TX 79106.

determine how these services affect health care.
In addition, a significant limitation of site-
specific demonstration studies is that the results
may be influenced by the patients, health care
professionals, health care delivery system, or

other site-specific factors. Thus, the benefits of

the services may not be readily transferable to
other clinical sites or settings. Hospital-based
mortality rates are an important health care
outcome measure, applicable to most hospital
settings.

A literature review back to 1966 found four
studies that evaluated the impact of clinical
pharmacy services on mortality rates for
hospitalized patients.'® 239 Two of them!® 8
examined the effect of a clinical pharmacist on
mortality rates in an individual hospital, and
neither concluded that a statistically significant
effect existed. According to the other two
studies, mortality rates were reduced with

increased pharmacist staffing and provision of

drug information services in 718 hospitals®® and
with increased pharmacist staffing in 3763

hospitals.™ In the latter, the reduced mortality
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was independent (specific contribution of
pharmacists) of staffing levels of other health
care professionals.™

Other studies were limited to exploring the
associations among demographics, teaching
affiliation, ownership, staff education and
training, disease, quality of care, staffing, and
fiscal characteristics.®"** Although hospital
mortality is not a specific measure of quality of
care, it does have a close association with
quality.®*  Outcome measures must adjust for
the influence of patient characteristics, % 3740 41
If outcome measures (e.g., hospital mortality
rates) do not adjust for severity of illness,
conclusions for hospitals that treat severely ill
patients would be inaccurate, leading to
erroneous conclusions about the quality of care
provided in those institutions.

We tested the association between mortality
rates adjusted for severity of illness for Medicare
patients in 1029 hospitals in the United States
and 14 clinical pharmacy services.*” This is one
of the first studies to explore this relationship.

Methods
Sources of Data

The Medicare Hospital Mortality Information
data tape for 1992 was purchased from Health
Care Financing Administration (HCFA) and
provided individual hospital Medicare mortality
rates.” Methods used by HCFA to calculate
mortality rates are published elsewhere." Data
for 14 clinical pharmacy services were obtained
from the 1992 National Clinical Pharmacy
Services (NCPS) data base, which is the largest
hospital-based pharmacy data base in the United
States.” The NCPS survey was updated from
previous surveys® % and pretested by 25
directors of pharmacy. It was then mailed to the
director of pharmacy in each acute care, general-
medical surgical hospital listed in the American
Hospital Association's (AHA) Abridged Guide to
Health Care.'” Study methodology, variables, and
demographic results of this study are available
elsewhere.”™ These two data bases were
integrated into one, and SAS, release 6.11,
implemented on a personal computer (Pentium
166 Mz), was used for statistical analysis."®

The HCFA provided 1992 Medicare mortality
data for 5505 hospitals in 1992 (general medical-
surgical, pediatric, psychiatric, alcohol and drug
rehabilitation, etc.).” The AHA listed 4822
general medical-surgical hospitals in 19924
Data from AHA and HCFA mortality data bases

were able to be matched for 3763 hospitals,
which constituted 100% of hospitals that could
potentially be included in the study population.
Hospitals included in this study had information
on Medicare mortality rates and 14 clinical
pharmacy services obtained from the NCPS data
base.” Only general medical-surgical hospitals
were used, to provide more homogencous
hospital and patient populations. Mortality rates
for psychiatric, alcohol and drug rehabilitation,
or rehabilitation hospitals would not be
appropriate outcome measures of care. From the
1597 hospitals in the NCPS data base'” and the
3763 hospitals matched from the HCFA and AHA
data bases,” 7 data were matched for 1029
hospitals based on the presence of both Medicare
mortality data and 14 clinical pharmacy services.
These 1029 hospitals constituted the study
population.

Variables and Analysis

Centrally delivered clinical pharmacy services
used in the analysis were drug use evaluation
(DUE), in-service education, drug information,
poison information, and clinical research.
Patient-specific clinical pharmacy services were
adverse drug reaction monitoring, pharmaco-
kinetic consultations, drug therapy monitoring,
drug protocol management, total parenteral
nutrition team participation, drug counseling,
cardiopulmonary resuscitation (CPR) team
participation, medical rounds participation, and
admission drug histories. We defined clinical
services specifically to indicate active participation
by pharmacists in patient care. The Appendix
gives definitions of clinical pharmacy services.

Simple and multiple regressions were used.
Severity of illness was controlled by forcing three
variables into the regression analysis model:
percentage of intensive care unit (ICU) days
(calculated as ICU days divided by total inpatient
days), annual number of emergency room visits
divided by the average daily census, and
percentage of Medicaid patients (calculated as
Medicaid discharges divided by total discharges).
These variables were previously validated as
measures of severity of illness in similar
studies.® #9742 We chose them because they are
the only ones validated as adjusters for severity
of illness using these national data bases. ?% %5738
Although other variables have been used to
adjust for severity of illness with smaller patient
populations (e.g., Acute Physiology and Chronic

O

Health Evaluation [APACHE] scores, specific
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Table 1. Severity of Illness, Clinical Services, Clinical Service Fligibility, and Increase or Decrease in
Clinical Services in 1029 Hospitals

% of Patients
Who May

Receive the Service®

Severity of illness Mean = SD

ICU days/total inpatient days 0.05 £ 0.04

Number of emergency rocom visits/ADC 193.38 + 114.63

Medicaid discharges/total discharges 0.13 +0.09

Predicted mortality/1000 admissions 87.51 + 11.44

Clinical pharmacy services No. (%)

Central clinical pharmacy services
Drug use evaluation 978 (95.0) 53+9.6 5.6
In-service education 687 (66.8) 8.6 +28.1 4.6
Drug information 237 (23.0) 4.1+£179 50.0
Poison information 161 (15.7) 0.2+11.5 7.1
Clinical research 108 (10.5) 2.7+89 445

Patient-specific clinical pharmacy services
Adverse drug reaction monitoring 690 (67.1) 66.9 + 44.0 47.8
Pharmacokinetic consultations 544 (52.9) 48.9 +44.5 35.0
Drug therapy monitoring 441 (42.9) 56.0 + 39.4 7.3
Drug protocol management 355 (34.5) 48.0 + 44.1 48.0
TPN team participation 325 (31.6) 55.1+455 42.9
Drug counseling 310 (30.1) 33.8+40.3 30.8
CPR team participation 282 (27.4) 67.6 +40.6 20.0
Medical rounds participation 153 (14.9) 27.3+275 38.5
Admission drug histories 30 (2.9) 38.8 +43.0 50.0

ADC = average daily census.

*If the clinical service was present, the percentage of patients who were eligible to receive it.
"Percentage increase in hospitals offering service compared with the 1989 National Clinical Services data base.

patient case mix, patient age, number of surgical
patients, physician experience, length of shifts,
patient workloads), they were not available
through national data bases. Diagnosis-related
groups are not reliable severity of illness
adjusters since many hospitals have inflated these
measures.

Statistical Analysis

A weighted least-squares regression was used
to estimate and test relationships between clinical
pharmacy services and observed mortality rates.
The weight used in the analysis was the inverse
of the variance for the observed mortality rate,
N/{p x (1 - p)}, where N was the number of
Medicare admissions to the hospital and p was
HCFA's expected mortality rate for cach hospital.
Parameter estimate 95% confidence intervals
(Cls) were calculated for both simple and
multiple regression analyses.

Regression results were calculated in two steps.
First, parameter estimates for severity of illness
variables were calculated by entering each
variable into the model separately. Second, the
remaining parameter estimates were calculated

by entering them into the model separately after
severity of illness variables were entered. Thus,
all subsequent parameter estimates were adjusted
for severity of illness indicators. This created a
more accurate analysis of individual measures of
association with mortality rates.

For multiple regression analysis, stepwise
procedures were used to select variables for the
model.¥ %" Severity of illness variables were
forced into the multiple regression model before
other variables were allowed to enter. After their
forced entry, stepwise regression was used to
select the remaining variables. Variables selected
through this method were confirmed by both
forward- and backward-regression techniques,
both of which selected the same set of variables.
This analysis was used with severity of illness
variables, because HCFA's mortality rates do not
include accurate measures of severity of illness.' %

The correlation matrix for the independent
variables and the variance inflation factor were
used to examine the possible effects of
multicollinearities among the variables. These
indicated that there were no apparent problems
among the set of independent variables. A
detailed report of the analysis methods employed

S
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Table 2. Simple Regression Analysis Controlling for Severity of Illness
Clinical Pharmacy Service Slope SE Significance 95% CI
Severity of illness variahles
ICU days/total inpatient days -0.003513 0.01 0.0001 -0.065, -0.005
Number of emergency room visits/ADC 0.000002 0.001 0.0001 6.000, 0.000
Medicaid discharges/total discharges 0.00157 0.001 0.011 0.004, 0.028
Central clinical pharmacy services
Drug use evaluation 0.000000 0.001 0.22 0.000, 0.000
In-service education -0.000405 0.001 0.001 -0.006, -0.002
Drug information -0.000881 0.001 0.0001 -0.011, -0.007
Poison information -0.000157 0.001 0.0001 -0.004, 0.001
Clinical research -0.001369 0.001 0.001 -0.016, -0.011
Patient-specific clinical pharmacy services
Adverse drug reaction monitoring -0.000358 0.001 0.001 -0.006, -0.001
Pharmacokinetic consultations -0.000409 0.001 0.001 -0.006, -0.002
Drug therapy monitoring -0.000407 0.001 0.0001 -0.006, -0.002
Drug protocol management -0.000143 0.001 0.17 0.004, -0.001
TPN team participation -0.000572 0.001 0.0001 -0.008, -0.004
Drug counseling -0.000631 0.001 0.001 -0.008, -0.004
CPR team participation -0.000541 0.001 0.001 -0.008, -0.003
Medical rounds participation -0.000945 0.001 0.0001 -0.012, -0.007
Admission drug histories -0.00155 0.002 0.0001 -0.020, -0.011

ADC = average daily census.

with this study is published elsewhere (4864
hospitals and 3763 hospitals).?® 3 Multiple
regression analysis allowed us to determine
which clinical pharmacy services explain
mortality rates in United States hospitals. The
intent was to build a multiple regression model
to determine if these services were associated
with hospital mortality rates.

A comparison of clinical pharmacy services
that were statistically significant in the multiple
regression model was developed further. Mean
number of deaths/hospital/year, based on whether
the hospital provided the clinical pharmacy
service, is presented. Only services that had
statistically significant associations with mortality
rates {multiple regression model) were included
in the analysis. The number of deaths/year was
calculated from the difference in death rates (per
admission) x mean number of admissions per
hospital offering this service x number of
hospitals offering the service. The a priori level
of significance for all tests was set at 0.05.

Results

A total of 1029 hospitals (64%) of the 1597
general medical-surgical hospitals from the NCPS
data base were matched from the 3763 hospitals
from HCFA and AHA data bases (potential pool
of study hospitals). These 1029 hospitals (27%)
constituted the study population. The mean
number of admissions/year/hospital was 8174 +

6803, or 8,411,387 total admissions (35% of total
U.S. admissions).”® The mean annual mortality
for hospitals was 89.09 + 18.97 deaths/1000
admissions, or 728 deaths/hospital/year.

Table 1 shows severity of illness, clinical
pharmacy services, extent that services were
available to patients, and clinical pharmacy
service growth. The presence of these services
varied between 3% of hospitals providing drug
admission histories and 95% providing DUE.
Availability of clinical services also varied, with
12.7% of patients involved with pharmacist-
conducted clinical research and 95% of patients
provided with DUE services. All clinical
pharmacy services increased (% of hospitals
offering service) between 1989 and 1992.%2 16
Services with the lowest and greatest increases
were DUE (5.6% increase) and drug admission
histories (50%), respectively.

Table 2 shows simple regression analysis for
severity of illness, clinical pharmacy services, and
mortality rates described as slope, standard error
(SE), probability, and CI. The slope measures the
rate of change for the variable and is expressed as
either positive (presence of this service was
associated with higher mortality rates) or
negative (presence of this service was associated
with lower mortality rates). All 14 clinical
pharmacy services were associated with lower
mortality rates, but these differences were not
statistically significant for DUE and drug
protocol management,
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Table 3. Multiple Regression Analysis® for Clinical Pharmacy Services

Clinical Pharmacy Service Stope SE Significance 95% CI
Severity of illness variables
ICU days/total inpatient days -0.36 0.014 0.009 -0.64, -0.01
Number of emergency room visits/ADC 0.00005 0.001 0.0001 0.000, 0.022
Medicaid discharges/total discharges 0.010 0.006 (0.069 -0.004, 0.019
Central clinical pharmacy services
Drug use evaluation 0.00001 0.000 0.11 0.000, 0.000
In-service education 0.001 0.001 0.616 -0.002, 0.003
Drug information -0.002 0.001 0.043 -0.005, 0.000
Poison information 0.002 0.001 0.08 0.000, 0.000
Clinical research -.008 0.001 0.0001 -0.010, -0.005
Patient-specific clinical pharmacy services
Adverse drug reaction monitoring 0.001 0.001 0.519 -0.003, 0.001
Pharmacokinetic consultations 0.001 0.001 0.544 -0.002, 0.003
Drug therapy monitoring 0.0005 0.001 0.64 -0.002, 0.003
Drug protocol management -0.0003 0.001 0.759 -0.003, 0.002
TPN team participation -0.001 0.001 0.48 -0.003, 0.001
Drug counseling -0.001 0.001 0.254 -0.003, 0.001
CPR team participation -0.002 0.001 0.039 -0.004, 0.000
Medical rounds participation -0.003 0.001 0.054 -0.005, 0.000
Admission drug histories -0.006 0.002 0.005 -0.010, -0.001

ADC = average daily census.
"R = 22.4%, adjusted R? = 21.8%.

Table 3 shows multiple regression analysis for
severity of illness variables, clinical pharmacy
services, and mortality rates. For each parameter
estimate, slope (rate of change), SE, probability,
and CI are presented. Two clinical pharmacy
services approached statistical significance,
poison information (p=0.08) and medical rounds
participation (p=0.054). Statistically significant
associations were found with drug information
services, clinical research, CPR team
participation, and admission drug histories.
These 4 provided the best regression equation
(fit) for the 14 services studied. This regression
model accounted for 22.4% of the total
explainable variance associated with hospital
mortality rates in the 1029 hospitals.

Table 4 shows the mean number of
deaths/hospital/1000 admissions for hospitals
having the four clinical pharmacy services that
had a statistically significant association with
reduced mortality (multiple regression analysis).
The difference between the number of deaths
(lower, calculated from Table 4) for hospitals
having these four services was 195.61
deaths/year/hospital that had clinical research
services, 44.15 deaths/year/hospital that had drug
information services, 128.10 deaths/year/hospital
that had drug admission histories, and 17.90
deaths/year/hospital that had CPR team
participation. Hospitals that had these services

had up to 40,478 fewer deaths (summed from
number of deaths for each service) than those
that did not.

Discussion

This study determined associations between
clinical pharmacy services and mortality rates
adjusted for severity of illness. All 14 services
were associated with lower mortality rates in the
simple regression model, but these differences
were not statistically significant for DUE and
drug protocol management. Four services were
associated with lower hospital mortality rates in
the multiple regression analysis: drug
information services, clinical research, CPR team
participation, and admission drug histories.
Since mortality rates are associated with quality
of care, these services are likely quality of care
indicators for both hospitals and pharmacies.*>

Reasons why clinical research was associated
with reduced mortality rates are unknown. One
possible explanation is that clinical research was
primarily done in academic health care centers,
as teaching hospitals are associated with lower
mortality rates.” % "3 However, only 51
(47.2%) hospitals that had pharmacist-conducted

clinical research were members of the Council of

Teaching Hospitals. This suggests that other
factors may be more important in explaining the
association. Another possible explanation is that

;
|
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Table 4. Deaths per Hospital with and without Clinical Pharmacy Services/1000 Admissions and Actual Number of
Deaths/Year

No. of No. of No. of
Admissions/Hospital/  Deaths/Hospital Deaths/Hospital Total
No. of Year with this Service  with this Service without this Service No. of
Clinical Pharmacy Service Hospitals (mean + SD) (mean = SD) (mean + SD) Deaths/Year*
Clinical research 108 16,819 + 8741 78.68 + 20.45 90.31 + 18.42 21,125
Drug information 237 11,349 £ 9311 86.09+21.16 89.98 + 18.18 10,463
Admission drug histories 30 14,878 + 8365 80.73 +22.71 89.34 + 18.80 3843
CPR team participation 282 8522 £ 7742 87.56 + 21.99 89.66 + 17.68 5047
*Calculated from the difference in death rate/admission (presence or absences of the clinical service) x mean number of

admissions/hospital/year offering this service x number of hospitals offering the clinical service.

departments of pharmacy that conduct research
may employ more highly educated and trained
pharmacists (Pharm.D., residency, fellowship,
etc.). Although no data on education and
training levels and staffing were sought, directors
of pharmacy who have earned a Pharm.D. degree
provide higher levels of clinical pharmacy
services in their hospitals compared with
directors with other degrees % 1% 16.55

The 195.61 deaths/year/hospital difference
between hospitals that had pharmacist-conducted
clinical research and those that did not resulted
in 21,125 fewer deaths/year in the 108 hospitals
that had pharmacist-conducted clinical research.
If extrapolated to all of the 3763 hospitals in the
potential pool of study hospitals, this would
result in 736,080 fewer deaths possibly being
associated with the presence of this service. The
median yearly pharmacist salary cost/hospital for
conducting clinical pharmacy research was $5656
and the mean yearly grant funding was $79,765 +
$128,641/hospital, a cost:benefit of 1:14 (every
$1 of salary time resulted in $14 of grants).*®
Given the economic benefits to the hospital and
the association with reduced mortality rates,
more study seems warranted to determine why
clinical research produces these benefits.

We do not know why pharmacist-provided
drug information services were associated with
lower mortality rates. An unbiased source of
drug information may promote better patient
care and thus reduce the number of deaths.
Improved hospital information systems may
reduce mortality rates.”” The presence of this
service may also indicate a medical staff more
open to input from pharmacists. Finally, drug
information services may indicate better
formulary control of drug therapy with improved
patient care.

The 44.15 deaths/year/hospital difference
between hospitals that had pharmacist-provided

drug information services and those that did not
resulted in 10,463 fewer deaths/year in the 237
hospitals in which pharmacists provided the
services. [If extrapolated to all of the 3763
hospitals in the potential pool of study hospitals,
this would result in 166,137 fewer deaths
possibly being associated with the presence of the
services. The median yearly pharmacist salary
cost/hospital for providing drug information
services was $8679, or $82/occupied bed/year.’
This translates to $1.06/admission, or
$196.58/additional death ($8,679/44.15).

The reason pharmacist-provided drug histories
were associated with lower mortality rates is
unknown. The service itself could account for
this association, as up to 28% of all hospital
admissions were attributed to drug-related
morbidity and mortality.”® In addition, studies
suggest that adverse drug events in hospitals are
often preventable if detected carly,” and could be
reduced by better information systems.’” Perhaps
pharmacists are better able to detect drug-related
problems than other health care professionals.

The 128.10 deaths/year/hospital difference
between hospitals that had pharmacist-provided
drug histories and those that did not resulted in
3843 fewer deaths/year in the 30 hospitals that
had the service. If extrapolated to all of the 3763
hospitals in the potential pool of study hospitals,
this would result in 482,040 fewer deaths
possibly being associated with this service. The
median yearly pharmacist salary cost/hospital for
providing drug histories was $8967, or $5/patient
having an admission drug history.”® This
translates to $1.10/admission, or $70.00/additional
death ($8967/128.10). Given the low cost of this
service and the number of hospitalizations
associated with drugs,” ™ it is not clear why so
few directors of pharmacy have implemented the
service.

Nor do we know why pharmacist participation

|
!
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on the CPR team was associated with lower
mortality rates. Perhaps having a pharmacist on
codes promotes better drug therapy and saves
more lives. The presence of this service may also
indicate a medical staff more open to pharmacist
input on drug therapy in critical care settings.

The 17.90 deaths/year/hospital difference
between hospitals that had pharmacist
participation on the CPR team and those that did
not resulted in 5047 fewer deaths/year in the 282
hospitals that had such participation. If
extrapolated to all of the 3763 hospitals in the
potential pool of study hospitals, this would
result in 67,358 fewer deaths possibly being
associated with the presence of this service. The
median yearly pharmacist salary cost/hospital for
pharmacist participation on a CPR team was
$639, or $8/patient receiving CPR.5® This
translates to $0.08/admission, or $35.70/additional
death ($639/17.90).

Up to 40,478 deaths/year (lower) were seen in
hospitals that had these clinical pharmacy
services. Some caution should be advised in
interpreting this number since this study was
designed to show association, not cause and
effect. In addition, we were able to obtain
information only about clinical pharmacy
services, and information about the services of
physicians, nurses, and other health care
professionals could not be obtained or evaluated.
Nevertheless, the impact of these services should
not be underestimated. If 22.4% of deaths were
directly attributable to the services (R? for
multiple regression model was 22.4%), the result
is 9067 deaths (22.4% x 40,478).

This is the first study to demonstrate that both
centrally based and patient-specific clinical
pharmacy services are associated with reduced
hospital mortality rates. It is also the first to
quantify the potential impact (number of deaths)
of the services.

Better models for adjusting mortality rates for
severity of illness using more precise clinical and
socioeconomic variables may be developed in the
future. The total variance explained by our
regression model (22.4%) was consistent with
other studies: 11%,*" 14-25%,%° 17.26%.% and
21%." Since this is one of the first studies
comparing clinical pharmacy services with
mortality rates in a large number of hospitals, the
findings must be replicated in future studies.
Caution should be employed in applying our
findings to individual hospitals.

In summary, four clinical pharm
were associated with lower hospit

acy services

al mortality

rates in our multiple regression model: drug
information services, clinical research, CPR team
participation, and drug admission histories.
These services likely reflect better quality of care.
Hospitals that had the services had up to 40,478
fewer deaths/year than those without them. The
results suggest that clinical pharmacy services do
save a significant number of lives in the country's
hospitals. Given their significant benefits and
low costs, it is our hope that clinical pharmacists
and directors of pharmacy will develop and
expand their clinical pharmacy services.
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Appendix. Definitions of Terms

Central Clinical Pharmacy Services

Drug use evaluation: Check if, at minimum, drug use patterns are analyzed and results are reported to hospital committee.

In-service education: Pharmacist presents continuing education to fellow employees (M.D., RN., R.Ph., etc) on a scheduled
basis at least 4 times a year.

Drug information: Provided only if a formal drug information service with specifically assigned pharmacist(s) is available for
questions. Does not require a physical location called drug information center.

Poison information: Provided only if a pharmacist is available to answer questions regarding toxicity or overdose on a
routine basis with appropriate resources.

Clinical research: Is performed by pharmacists either as a principal investigator or coinvestigator. Pharmacist is likely to be
(co-)author of a published paper. Do not check if activity is limited to investigational drug distribution or record keeping.

Patient-Specific Clinical Pharmacy Services

Adverse drug reaction management: Pharmacist evaluates potential adverse drug reaction while the patient is hospitalized
and appropriately follows through with physicians.

Pharmacokinetic consultation: Provided if, only at a minimum, the drug regimen, serum level, and patient’s medical record
are reviewed, and verbal or written follow-up is provided when necessary.

Drug therapy monitoring: Provided only if a patient’s medical record is reviewed and verbal or written follow-up is provided
when necessary. Monitoring is continuing and repeated, often on daily basis. Do not check if only drug orders are
reviewed. Does not include pharmacokinetic consults, total parenteral nutrition team, rounds, adverse drug reaction
management, or drug therapy protocol management.

Drug protocol management: Pharmacist, under the order of a prescriber, requests laboratory tests as necessary and initiates
or adjusts drug dosage to obtain the desired therapeutic outcome (e.g., aminoglycoside or heparin dosing/pharmacy).

Total parenteral team participation: Pharmacist, at a minimum, reviews patients’ medical records with or without written or
verbal follow-up as necessary.

Drug counseling: Pharmacist provides counseling either during hospitalizations or at time of discharge. Do not check if
counseling involves only review of label directions,

CPR team participation: Pharmacist is an active member of the team, attending most arrests when present in the hospital.

Medical rounds participation: Pharmacist attends rounds with medical team at least 3 days/week, actively providing specific
input.

Admission drug histories: Pharmacist provides admission histories.
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