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ABSTRACT

BACKGROUND: As the proportion of older adult patients who interface with
the health care system grows, clinical pharmacy specialists (CPS) have a
pivotal role in reducing potentially inappropriate medication (PIM) use in
this population.

OBJECTIVES: To (a) describe CPS involvement in the design and implemen-
tation of a quality improvement (Ql) initiative to decrease PIM prescribing
in a Veterans Affairs (VA) emergency department (ED) and (b) report on
changes in PIM prescribing before and after the initiative.

METHODS: Enhancing Quality of Prescribing Practices for Veterans
Discharged from the Emergency Department (EQUIPPED) is an ongoing
multisite QI project that aims to decrease ED PIM prescribing. We used a
mixed-method approach that applied qualitative and quantitative measures
in describing the CPS role and evaluating PIM rates. PIMs were defined
using the 2012 Beers Criteria. We reported monthly PIM rates in patients
aged 65 years and older who were discharged from the ED from January
2012 to November 2014. A piecewise, nonlinear regression model evaluated
the pattern in PIM prescriptions over time.

RESULTS: At the Durham, North Carolina, VA Medical Center, a total of 4
CPS were involved with tailoring the design and implementation of the
EQUIPPED intervention for local use. CPS input led to 3 key innovations:
academic detailing performed by a physician-CPS pair, medication alert
messages identifying medications as PIMs in the computerized patient
record system, and automated reports describing the frequency and type
of PIMs prescribed by each ED provider. Between February 2013 and
November 2014, 73 ED providers received the academic detailing. The ED
facility experienced a relative reduction of 47.5% in the rate of PIM pre-
scribing over the observation period.

CONCLUSIONS: This QI project resulted in a meaningful decrease in PIM
prescribing in older ED adults. CPS contributions to QI can extend beyond
pharmacotherapy and provider education to also include information tech-
nology tools using formulary management expertise.
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What is already known about this subject

Optimizing medication use to treat conditions while avoiding
adverse drug events is often challenging, particularly in the older
adult who is already at an increased risk of harm from pharma-
cologic side effects.

Adults aged 65 years and older are at increased risk of drug-
related problems because of suboptimal prescribing in the emer-
gency department (ED).

Several studies have shown benefit from involvement of clinical
pharmacy specialists (CPS) in the ED, as well as a variety of other
clinical areas.

What this study adds

The impactful role of CPS as a part of an ED-based quality
improvement (QI) program resulted in a meaningful decrease in
potentially inappropriate medication (PIM) prescribing in older
adults and may serve as a model for other ED facilities to decrease
PIM prescribing.

There was a relative reduction of 47.5% in the rate of PIM pre-
scribing in older adults discharged from a Veterans Affairs ED.
The monthly rate of PIM prescriptions varied but revealed a
decreasing trend up to an inflection point where the rate declined
more sharply to the lowest rates of PIM prescribing at that point
in the project.

in the population size of older adults interfacing with
health care systems.! Older adults often receive medica-
tion therapy as a cornerstone of care. Optimizing medication
use to treat conditions while avoiding adverse drug events is
often challenging, particularly in the older adult who is already
at an increased risk of harm from pharmacologic side effects.
The challenges related to safe medication therapy in older
adults are particularly apparent in emergency departments

The term “silver tsunami” describes the dramatic increase
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(EDs). Older adults who are prescribed medications in the ED
are at increased risk of drug-related problems because of subop-
timal prescribing in this population.*® In a Veteran Affairs (VA)
retrospective cohort study, approximately 31% of older adults
discharged from the ED were prescribed a suboptimal medica-
tion; of these discharged adults, 42% experienced ED re-pre-
sentation, hospitalization, or death within the subsequent 90
days.> One way to measure potentially inappropriate medica-
tions (PIMs) is via the Beers Criteria, which were updated by the
American Geriatrics Society in 2012 to include evidence-based
recommendations for identifying medications that are high risk
in older adults.* The Beers Criteria has been used extensively in
PIM research in various settings including the ED.>”7

Several studies have shown benefit from the involvement
of clinical pharmacy specialists (CPS) in the ED, as well as
in a variety of other clinical areas.®'? Few studies, however,
have described innovative roles for pharmacists within the
context of a multidisciplinary quality improvement (QI) initia-
tive. The primary purpose of this clinical report is to describe
CPS involvement in the design and implementation of a QI
intervention to improve prescribing practices in the ED at 1 VA
facility. The secondary aim is to report results of the change in
PIM prescribing before and after project initiation.

Methods

Overview

Enhancing Quality of Prescribing Practice for Veterans
Discharged from the Emergency Department (EQUiPPED) is an
ongoing, multisite QI initiative that aims to decrease ED PIM
prescribing. The primary goal of the project is to reduce ED
prescribing of PIMs for veterans aged 65 years and older at the
time of ED discharge.” The EQUIPPED intervention is based
on 3 main components: provider education, clinical decision
support, and provider feedback on prescribing practices. The
intervention was designed to be flexible, with each site tailor-
ing the individual project components to meet the needs of its
specific VA ED. Following VA regulations, the EQUIiPPED ini-
tiative was deemed QI and therefore did not require approval
from an institutional review board.

Setting

The Veterans Health Administration is the largest integrated
health care system in the United States, providing care to
more than 8 million veterans each year. The Durham, North
Carolina, VA Medical Center (VAMC), one of 150 VA medi-
cal centers, is a tertiary care and research facility that has an
academic affiliation with Duke University. The Durham VAMC
ED provides care for approximately 32,000 patient visits annu-
ally; of these, approximately 40% are aged 65 years and older."
ED providers who prescribe medications include attending
physicians, advanced practice providers, internal medicine
residents, and emergency medicine residents. All ED discharge
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medications are ordered through the Computerized Patient
Record System (CPRS), which serves as the VA electronic health
record system.

Qualitative Measure to Determine CPS Role

The Durham VAMC has approximately 30 CPS in a variety of
clinical settings, including formulary management, ambulatory
care, geriatrics, internal medicine, infectious disease, nutrition
support/critical care, drug information, oncology, and antico-
agulation. VA CPS are advanced practice, nonphysician provid-
ers with expertise in medication management with prescriptive
authority. Qualitative methods used to described the CPS
role in EQUIPPED at the Durham VAMC included individual,
semistructured interviews with the CPS involved in the project
and the site principal investigator. Interdisciplinary project
team members were then consulted as a group to provide addi-
tional insights into CPS roles. Interview data were collated by
a research coordinator. The goals were to identify the specific
ways the intervention was tailored for local use in Durham and
the role that CPS played in designing and/or implementing
these changes.

PIM Measures

A medication was classified as an “ED discharge medication”
if the medication order specified the ED as the ordering clinic
location and the prescriber was an ED provider. We included
all ED discharge medications prescribed to patients aged 65
years and older discharged from the Durham VAMC during
the observation period. PIMs were defined by the American
Geriatrics Society 2012 Beers Criteria Update as category 1
medications adapted from table 2 in the update to avoid in all
older adults.* Nonsteroidal anti-inflammatory drugs (NSAIDs)
are also defined as PIMs by the Beers Criteria with a specific
recommendation to avoid chronic use. In order to standardize
the definition of chronic use in our QI project, we included
NSAIDs as PIMs ordered with a days supply of 30 or greater.”?

Data Collection and Analysis

Qualitative data from the individual interviews were reviewed
as they became available. Weekly QI team meetings lasting
approximately 1 hour were used to review the interview data
and to identify areas that needed attention with regards to the
overall progression of the QI project. Quantitative data were
measured using monthly PIM rates (dependent variable) defined
as new PIMs over total discharge medications prescribed to
patients aged 65 and older. The EQUIPPED project team set a
benchmark goal of reducing PIMs to 5% or less based on previ-
ous research and baseline PIM rates.”® To evaluate patterns in
monthly PIM rates over time, a piecewise, nonlinear regression
model was selected, which allowed for multiple linear relation-
ships to be fit to the independent variable (time) and the depen-
dent variable (monthly rate of PIMS) to elucidate an inflection

January 2016 JMcP Journal of Managed Care & Specialty Pharmacy 75



Impact of Clinical Pharmacy Specialists on the Design and Implementation of a Quality Improvement
Initiative to Decrease Inappropriate Medications in a Veterans Affairs Emergency Department

m Timeline of Events

December 1, 2012
Official start date of
EQUIPPED

July 1, 2013
EM residents begin
rotating into the ED

November 1, 2013 March 1, 2014
EM CPS E-mail to ED providers
start date to alert for order sets

September 9, 2013
Cardiology and dermatology
order sets live

November 21, 2013
Implementation of
computer cards

February 4, 2013
First didactic
education session

July 12, 2013
Arthritis/musculoskeletal,

rheumatology, acute pain,
neuropathy order sets live

November 20, 2013
Gl, pulmonary, and
UTl/urinary retention
order sets live

March 11, 2014
Implementation of
modified provider
reports

June 20, 2013
Implementation of
medication alert

October 1, 2013
Official date of opening
ED service line

March 1, 2014
ED attending physician
served as part of the

) (

messages

physician-CPS pair

CPS=clinical pharmacy specialist; ED=emergency department; EM =emergency medicine; EQUiPPED = Enhancing Quality of Prescribing Practices for Veterans
Discharged from the Emergency Department; GI=gastrointestinal; UTI=uninary tract infection.

point in the data. January 2012 to January 2013 was used for
baseline purposes to obtain PIM rates before the EQUiPPED
interventions. The QI period was defined as February 2013,
which coincided with the first ED providers trained through
November 2014 (at the writing of the manuscript for this article,
the project was still ongoing). Analyses were conducted with
SAS version 9.2 (SAS Institute, Cary, NC).

Results

Key CPS Innovations

At the Durham VAMC, 4 CPS were involved with tailoring the
design and implementation of the intervention for local use.
The CPS included a geriatric faculty clinician, a geriatric clini-
cal pharmacist, a formulary management CPS with training
in geriatrics, and an emergency medicine (EM) CPS. Project
leaders and team members reported that knowledge of local
data systems, EM, geriatric pharmacotherapy, and relation-
ships built with ED providers were key in implementation. CPS
input led to 3 key innovations: academic detailing performed
by a physician-CPS pair, automated reports describing the fre-
quency and type of PIMs prescribed by each ED provider, and
medication alert messages identifying medications as PIMs at
computerized order entry. The key innovations were developed
as the QI initiative progressed and as such were implemented
at various time points (Figure 1).

Between February 2013
and November 2014, 73 ED providers received academic
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detailing by the physician-CPS pair. Of the 73 providers, 10
were physician attendings, 60 were medical residents, and
3 were advanced practice providers. The core attending ED
providers were prioritized to receive individual detailing ses-
sions early in the QI project including newly hired providers.
Internal medicine residents received the session at the begin-
ning of their 1-month ED rotations. Each provider completed
a short questionnaire before starting the session that mea-
sured their current prescribing habits, knowledge of the Beers
Criteria, and perceived barriers to appropriate prescribing for
older adults. The educational academic detailing highlighted
age-related changes in the older adult and appropriate pre-
scribing. Specifically, core concepts included pharmacoki-
netics and pharmacodynamics changes with aging, a review
of the 2012 AGS Beers Criteria highlighting PIMs, and safer
alternatives for commonly prescribed PIMs. Additionally,
detailing focused on commonly prescribed PIMs at our local
VA ED that had been elucidated from previous research.? In
addition to education, each detailing session was tailored to
include case discussions or review of specific PIMs based on
the discussions among the providers and the physician-CPS
pair. Each provider received a laminated pocket card of the
2012 Beers Criteria along with an iTunes gift card to purchase
the educational mobile app iGeriatrics. Lastly, education cards
were placed on workstation computers in order to bring to the
providers attention commonly prescribed PIMs.
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w Revised Provider Feedback Form

EQUIPPED Provider Feedback Form
Provider Name: Provider 2
Goal: To decrease the percentage of potentially inappropriate medications (PIMs) prescribed to veterans 65 years and older at the time of discharge from
the emergency department (ED) to 5%.
i
5 ,.E E A >~ 5 : = b Fg =
2 E|E|l=l 5| 5| =% 2 & 3 | E| =
2 > 3 ) = = 2 ~ =z - © 5 - g, g =
31 S o — £ 2 < ~ a s = I = Er = +
Provider e} Z =) 4 = = = o4 < = =3 4 k=3 < b (4
Provider 1
Number of patients >65 years seen in ED 4 14 11 29 9 14 14 37 10 6 5 21 13 15 21 49
Total number of discharge Rx for patients >65 8 13 26 47 13 27| 40 80 14 9 15 38 14| 30 31 75
Number of Beers list Rx prescribed 0 1 1 2 1 2 1 4 1 0 3 4 1 0 1 2
Percentage of Beers list Rx prescribed 0| 77| 38| 43| 77| 74| 25| 50| 71 0]200] 105 71 0] 32| 27
Provider 2
Number of patients >65 years seen in ED 18 34 38 90 47 37 45| 129 48 46 27| 121 18 31 42 91
Total number of discharge Rx for patients 265 | 42 73 83| 198 98] 102 81| 281 ) 123| 86 63| 272 32| o7 77| 176
Number of Beers list Rx prescribed 3 7 6 16 5 6 1 12 8 5 3 16 2 3 2 7
Percentage of Beers list Rx prescribed 711 96| 72| 81| 51| 59| 12| 43| 65| 58| 48| 59| 63| 45| 26| 40
Provider 3
Number of patients >65 years seen in ED 86 66 73| 225 55 39 50 | 144 69 56 53| 178 61 27 79| 167
Total number of discharge Rx for patients >65| 231 | 149 | 159 | 539 | 140 | 86 67 293| 161 | 100 | 115) 376 | 123| 67| 191 | 381
Number of Beers list Rx prescribed 17 6 17 40 6 9 6 21 11 5 3 19 9 2 4 15
Percentage of Beers list Rx prescribed 74| 40| 107 74| 43|105| 90| 72| 68| 50| 26| 51| 73| 30| 21| 39
Provider 4
Number of patients >65 years seen in ED 50 37 56| 143 48 29 35| 112 38 34 34| 106 45 40 31| 116
Total number of discharge Rx for patients >65| 113 75| 133 321 | 118| 62 791 259 74| 104 91| 269 87| 67 66 | 220
Number of Beers list Rx prescribed 9 11 6 26 4 6 11 21 5 3 2 10 5 2 2 9
Percentage of Beers list Rx prescribed 80| 147| 45| 81| 34| 97|139] 81] 68| 29| 22| 37| 58| 30| 30| 41
Provider 5
Number of patients >65 years seen in ED 60 34 491 143 33 42 43| 118 51 64 38| 153 53 37 38| 128
Total number of discharge Rx for patients >65| 99 58 87| 244 63| 92 61| 216 82| 77 76| 235 94| 52 591 205
Number of Beers list Rx prescribed 9 6 7 22 4 7 4 15 6 2 4 12 7 2 1 10
Percentage of Beers list Rx prescribed 91)103| 80| 90| 63| 76| 66| 69| 73| 26| 53| 51| 75| 39| 17| 49
Provider 6
Number of patients =65 years seen in ED 12 16 21 49 25 9 9 43 13 11 8 32 14 13 4 31
Total number of discharge Rx for patients 265| 33 34| 60| 127 49| 23 24 96 27 21 7 55 28| 23 17 68
Number of Beers list Rx prescribed 5 7 5 17 12 4 3 19 6 1 0 7 0 5 4 9
Percentage of Beers list Rx prescribed 1521206 | 83| 134 245| 174 | 125] 198 22.2| 48 0] 217 0] 21.7]235] 132
ED overall provider
Number of patients >65 years seen in ED 632 | 519 | 620 |1,771| 603 | 545 | 571 |1,719]| 620 | 620 | 561 |1,801 | 571 | 565 | 542 |1,678
Total number of discharge Rx for patients >65 1,102 | 902 |1,103 |3,107 |1,036 | 929 | 847 [2,812 1,033 | 890 | 825 ]2,748 | 836 | 840 | 851 |2,527
Number of Beers list Rx prescribed 80 75 77| 232 61 82 59| 202 66 47 36 | 149 53 47 31| 131
Percentage of Beers list Rx prescribed 73] 83| 70| 75| 59| 88| 70| 72| 64| 53| 44| 54| 63| 56| 36| 52
September 2014 Percentage of Contribution?
Provider 1 relative Beers contribution 3.2
Provider 2 relative Beers contribution 6.5
Provider 3 relative Beers contribution 12.9
Provider 4 relative Beers contribution 6.5
Provider 5 relative Beers contribution 3.2
Provider 6 relative Beers contribution 12.9
aSelect providers prescribing data shown, not all values will add up to 100%.
EQUIPPED = Enhancing Quality of Prescribing Practices for Veterans Discharged from the Emergency Department; FY = fiscal year; Q = quarter; Rx=medications.
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Beginning

in February 2013, providers received monthly reports
detailing their discharge prescribing practices in the ED for
adults aged 65 years and older. Reports included aggregate data
on the individual provider, including patients and prescrip-
tions, number of PIMs, and rate of PIMs on all prescriptions. As
provider reports evolved, de-identified ED providers and medi-
cal residents as comparators were included for the provider’s
review. Further information included monthly summaries of
all PIMs prescribed, PIMs by age, and the contributions of each
provider to the total PIMs prescribed within the month for all
prescribers (Figure 2). Additional academic detailing as needed
was provided in a correspondence that contained the provider
prescribing reports. Data were extracted from VA data ware-
houses linked to CPRS and computerized physician order entry
records for identification of prescribers within the ED clinic
stops, evidence of progress note associated with ED discharge,
and individual patients aged 65 years and older. A CPS with
formulary management expertise led automation efforts to
reduce potential errors of omission in identification of incident
medication use with the development of a PIMs look-up table.
The modified table was then imported into a database and
used to identify, collate, and automate the described reports to
reduce the delay in time of finalizing provider reports and the
associated administrative time.
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w Piecewise Nonlinear Regression Model
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PIMs = potentially inappropriate medications.

The existing intervention to iden-
tify PIMs was dependent upon provider memory from didactic
sessions or active use of provided resources. To enhance the
impact, the need for an additional reminder was recognized
to reinforce the provider’s ability to identify medications
as potentially inappropriate. The medication alert message
(MAM) intervention provided an alternative for interacting
with the provider at computerized order entry to identify a
medication as potentially inappropriate in patients aged 65
years and older. Eighty-three medications were targeted for the
alert as potentially inappropriate. When one of these medica-
tions was being ordered, a message appeared as follows: “USE
WITH CAUTION IN PTS=65YRS.” The length of the message
was limited by the number of characters to ensure visual print
of message and limit additional provider steps to follow a link.
To highlight the alert, all caps, a blue font, and underlined text
was used (Figure 3). The MAM was approved by the Pharmacy
and Therapeutics Committee and implemented in June 2013.

PIM Rates

A total of 21,526 medications were prescribed to 23,168 adults
aged 65 years and older who were treated and released from
the ED between February 2013 and November 2014; 2,684
of these medications were identified as PIMS. The top 5 most
frequently prescribed PIMs at baseline were cyclobenzap-
rine, naproxen, ibuprofen, indomethacin, and methocarbamol.
After project implementation, the proportion of prescriptions
decreased for all except methocarbamol. Cyclobenzaprine
decreased with a 51% relative reduction, while naproxen, ibu-
profen, and indomethacin decreased with 38%, 52%, and 7%
relative reductions, respectively. Monthly PIM rates prior to
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project implementation varied from 7.0% to 9.3% from January
2012 to January 2013 and from 7.9% in February 2013 to 4.9%
in November 2014 during the QI initiative. Figure 4 shows
the rate of PIMs prescribed monthly from April 2012 through
September 2014 with the results of a piecewise, nonlinear
regression model. The model indicated that the inflection point
occurred in January 2014 after which the rate of PIM prescrib-
ing declined more sharply.

Discussion
This clinical report details the CPS innovations at 1 VA facility
in a multisite intervention to decrease PIMs and reports results
from 1 participating medical center. Through CPS involvement,
this innovative QI intervention was tailored to meet the needs
of 1 specific VA ED through the development of 3 key innova-
tions: academic detailing performed by a physician-CPS pair,
automated provider reports, and MAM. Our findings reinforce
the role of clinical pharmacists and the importance of their
contribution to QI projects that center on pharmacy systems
in changing prescribing patterns. The facility has experienced
a meaningful decrease in the rate of PIM prescribing in older
adults discharged from a VA ED. The monthly rate of PIM
prescriptions varied but revealed a decreasing trend up to the
inflection point, at which point the rate declined more sharply
to the lowest rates of PIM prescribing at that point in the project.

The multilayered intervention was implemented at various
times during the project. Interestingly, the data indicate January
2014 as the inflection point, after which the rate of PIM pre-
scribing showed a large decrease. The timing of this inflection
point can be explained by several important study interventions
that also occurred around this time period. First, the inflec-
tion point coincided with the period after implementation of
the order sets and placement of computer cards identifying the
most commonly prescribed PIMs. This was soon followed by
the initiation of the automated provider reports. Feedback from
ED providers indicated that they found the provider reports to
be particularly helpful in evaluating and changing their own
individual prescribing practices. In addition, the start of the EM
CPS in November 2013 ensured a consistent CPS presence in
the ED and had a large impact on avoidance of PIMs prescribing.
Also of note, the ED clinic attending physician was the physician
in the physician-CPS pair after the inflection point, which, as a
supervisor, may have had an impact on changing and sustaining
prescribing behaviors.

Results from our QI project show that tailored education
and provider feedback, as part of a multilayered intervention,
has an impact on the prescribing practices in those health
care team members who lack formal geriatrics training. Our
report offers an innovative education model that aligns with
the Institute of Medicine’s (as well as other health disciplines)
call for an increase in geriatric education to produce competent
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health care professionals in the care of the older adult."!* Given
that older adults frequently find themselves in EDs, frequently
take multiple chronic medications,'®!” and have pharmacoki-
netic and pharmacodynamic age-related changes that increase
risk of adverse drug events,'® specialized education such as that
provided for in our model is important to ensure safe prescrib-
ing to older adults in an ED environment.

Future directions include expanding this QI project to other
VA EDs. During the QI project, a need was identified for an
innovative technological tool to export the key innovations to
other VA EDs that do not possess the infrastructure or person-
nel at their local institutions. The concept of dashboards as a
potential means for dissemination was introduced by CPS dur-
ing the initiative. Dashboards are innovative data packages that
generate a number of key indicators with the ability to be modi-
fied to tailor individual data needs. Through automation of pro-
vider feedback reports on prescribing practices and dissemina-
tion of EQUiPPED products, implementing this project would
be easily portable to other VA EDs. Electronic accessibility
through VA Internet share points or other database tools would
allow for ED providers to view their own data and prescribing
habits. The dashboard would have the capability to allow for
interactive data retrieval tailored specifically to providers to not
only provide information on peer comparisons, but also to be a
passive educational tool that could be reviewed by prescribers
or an active tool used for detailing similar to the physician-CPS
pairing that has been described in this article. The feasibility of
this concept is currently being explored and tested.

Limitations

Some limitations of this report should be noted. Given the
pre/post design, we cannot exclude the possibility that inter-
ventions other than EQUIPPED contributed to declining PIM
rates. Additionally, we are unable to determine the impact of
individual components of the overall intervention, although
the piecewise logistic regression gives us some clues. Also,
although our data show a decrease in Beer’s prescribing, we
are unable to say whether or not this had an impact on other
important clinical outcomes such as adverse drug events,
re-presentations to the ED, or hospitalizations. These are all
important areas for future inquiry.

Conclusions

The QI project resulted in a meaningful decrease in PIM
prescribing in older ED adults. CPS contributions to QI can
extend beyond pharmacotherapy and provider education to
also include information technology tools using formulary
management expertise.
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