Pharmacists in the Emergency
Department: Feasibility and Cost
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In a pilot study at the Atlanta VAMC, pharmacists in the emergency department
helped prevent adverse drug events, improved patient satisfaction, and demonstrated
the potential for cost savings benefits.

linical pharmacists have ex-
panded their role over the past

few decades in both outpatient

and inpatient settings and are

now members of an interdisciplin-
ary health care team that includes
nutritionists, physical therapists,
physicians, and nurses.!? The emer-
gency department (ED), however,
has lagged behind in the inclusion
of pharmacists.’ Despite well docu-
mented financial and ED operational
benefits of pharmacists and the rec-
ommendation of their inclusion by
the Institute of Medicine, only about
30% of academic EDs in a 2009
survey employed a pharmacist.*®
A larger 2005 survey of 510 hospi-
tal pharmacy directors revealed that
only 3.5% of hospitals sampled (aca-
demic and nonacademic) provided
clinical pharmacy services in the ED.’
About 3.8 million annual pre-
ventable medical errors occur in the
ED, giving the ED the highest rate of
medication errors among all hospi-
tal departments.* In 2000, Schenkel
found that 3% of all inpatient medi-
cation errors were initiated in the
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ED.' Similarly, Chin and colleagues
found that 3.6% of elderly patients
were administered an inappropriate
medication in the ED with 5.6% re-
ceiving an inappropriate prescription
at discharge."

In a 2008 study conducted at the
Durham VAMC in North Carolina,
Hastings and colleagues found that
suboptimal pharmacy was common
among elderly veterans discharged
from the ED (11%) and that poten-
tially inappropriate medication use
was associated with a 32% greater
risk of repeat ED visits, hospitaliza-
tion, or death (P = .10)."? In 2010,
Rothschild and colleagues found
7.8 medication errors per 100 ED
patients or 2.9 errors per 100 pre-
scribed medications.'? Despite this
unacceptably high rate of medica-
tion errors, most EDs do not employ
pharmacy specialists or have a phar-
macist easily available for consulta-
tion—options that could not only
streamline ED operations, but also
reduce patient risk.

The pharmacist role in the ED has
changed considerably. In the 1970s,
ED pharmacists were used mainly to
dispense medicine, maintain inven-
tories, and participate in cardiopul-
monary resuscitation.>'*!> Today,
following the guidelines set by the

American Society for Health-System
Pharmacists, emergency pharmacists
have an expanded, more direct role in
patient care and evaluation and sup-
port of the physicians and other ED
staff who work alongside them.*!*16.17
Pharmacists gather accurate and com-
plete medication histories, review and
reconcile medication lists, and screen
ED medication orders for errors or
anticipated drug interactions.'?18:23
They adjust medication doses on a
patient-by-patient basis, accounting
for renal and hepatic clearance and
closely monitor patients for treatment
response. They also provide one-on-
one patient education on medication
dosing, administration, adverse drug
events (ADEs), and interactions, in-
creasing patients’ drug knowledge and
adherence.'”?* Pharmacists provide
information to patients on vaccina-
tions and medication assistance pro-
grams, which is unlikely to be shared
by other providers.>!*?° Pharmacists
in the ED reduce medication delays
and omissions that occur in admitted
patients staying in the ED.»>2

Aside from patient education, clin-
ical pharmacists have an important
role in providing education and con-
sultation to ED physicians, midlevel
providers, and house staff on topics
that include availability of new medi-
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cations and local antibiotic resistance
patterns.'**"* Additionally, pharma-
cists monitor drug supplies and re-
stock medications to avoid shortages
during critical moments, offer the
ED perspective in hospital formulary
reviews, and increase efficiency and
throughput in the ED while decreas-
ing costs by evaluating and treating
patients who present simply for pre-
scription refills alongside a supervis-
ing physician.'*

With this in mind, the ED of the
Atlanta VAMC in Decatur, Georgia,
conducted a pilot study to assess the
financial and logistic feasibility of a
full-time pharmacist in the ED set-
ting with the hope that a pharmacist
would integrate well into the health
care team, reducing overall depart-
mental expense and the risk of medi-
cation error associated with patient
harm and simultaneously improving
patient satisfaction and departmental
efficiency:

METHODOLOGY

The ED of the Atlanta VAMC is part
of a tertiary care teaching hospital af-
filiated with both the Emory and
Morehouse schools of medicine. At
the time of the pilot, the facility had
128 acute care medical/surgical beds,
12 inpatient palliative care beds,
40 acute care psychiatric beds,
24 medical surgical intensive care
unit beds, and 60 inpatient nursing
home beds. The ED provides care to
> 37,000 veterans annually, and in
December 2011 when this study was
conducted, 3,195 veterans were seen
in the ED.

The ED was divided into the main
ED and the urgent care. Patient in-
take occurred through a centralized
triage, and based on acuity, patients
were sent to the appropriate setting
for treatment. The ED used a 5-tier tri-
age system. Patients with triage levels
1, 2, and 3 were sent to the main ED,

and patients with triage levels 4 and 5
were sent to the urgent care.

Pharmacists

Pharmacy services were provided by
5 residency-trained doctors of phar-
macy employed by the medical cen-
ter working as clinical pharmacists
with the inpatient medical teams at
the time of the pilot. The pilot was
conducted over a 2-week period in
December 2011, Monday through
Friday, for a total of 10 days. The
clinical pharmacists divided the days
among themselves. Each pharmacist
provided services for a total of 2 days,

Additional patients were chosen
to see the clinical pharmacist after
an evaluation of their initial prob-
lem was completed by a physician
or midlevel practitioner in the ur-
gent care or main ED. Patients whom
the provider felt could benefit from
any of the following services were
directed to the clinical pharmacist:
anticoagulation consult, diabetic
education, pharmacokinetic con-
sult, medication history, medication
reconciliation, formulary manage-
ment, medication refills, therapeutic
interchange, screening for drug in-
teractions, allergy review, and non-

harmacists monitor drug supplies, offer the emer-
gency department perspective in hospital formulary
reviews, and increase efficiency and throughput in the ED.

3 hours per day, from about 3 pm to
6 pm. The pharmacists were given
a room previously used as a physi-
cian workroom in which to evaluate
patients.

Patient Selection

Patients to be seen by the clinical
pharmacist were chosen by the tri-
age nurse, the charge nurse, the ED
physician, the urgent care provider
(physician or midlevel provider), or
by the pharmacists. The triage nurse
or charge nurse, based on chief medi-
cal problem and acuity, chose patients
directly out of triage. Only patients
with triage acuity level 4 or 5 were
taken directly from triage without first
seeing a physician or midlevel pro-
vider. These patients presented with
the chief problem of medication refill
or coumadin/International Normal-
ized Ratio check. Once chosen as ap-
propriate for the clinical pharmacist,
the charge nurse helped with patient
flow; and if the pharmacist was occu-
pied with other patients, the nurse re-
directed the patient to urgent care.

formulary or restricted medications
requests. Additionally, the clinical
pharmacist reviewed the charts of
patients in the main ED whom they
were not asked to see. They offered
assistance when needed in all the
aforementioned areas and for order
clarification, assuring IV compatibil-
ity, reporting medication errors and
ADEs, promotion of safe medical
practices, and elimination of dupli-
cate/redundant medications.

Data Collection

The pharmacists developed a log to
record their activities. The log in-
cluded the date and time of the in-
tervention, number of minutes spent
with the patient, the reason for in-
tervention, and recommendations,
if applicable. They categorized their
interventions into 16 categories: anti-
coagulation, pharmacokinetics, drug
information, order clarification, med-
ication reconciliation, therapeutic in-
terchange, formulary management,
medication history, IV compatibility,
screening for drug interactions, pa-
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tient education, allergy documen-
tation, promotion of safe medical
practices, reporting of medication
error/ADEs, nonformulary and re-
stricted medication requests, and
prescription refills. Patients could re-
ceive more than 1 intervention.

Though not a focus of this pilot,
all patients seen by a pharmacist re-
ceived a postencounter survey seek-
ing their opinion on whether the
pharmacist improved the value of
their visit.

Review Process

At the conclusion of the pilot, 2 in-
dependent reviewers, both physi-
cians, reviewed the logs, and each
task was reassigned to 1 of 8 cat-
egories. These categories included
either medication refills or 1 of
7 other areas that had established
cost avoidance estimates from
2 other well accepted studies (Lee
and colleagues and Ling and col-
leagues).’®3! These 7 categories in-
cluded adjusting dose or frequency
of medication, elimination of dupli-
cation of therapy, education/informa-
tion inquiry, formulary management,
prevention and management of
ADEs, prevention or management
of allergies, and therapeutic inter-
change. If the independent review-
ers did not have initial concordance
of classification of the intervention,
they discussed the intervention and
came to an agreement.

Cost Analysis

Cost avoidance estimates for 7 in-
dividual interventions were made,
using data from Lee and colleagues
and Ling and colleagues.>*3! Four
of these came from the study by Lee
and colleagues: prevent or manage
drug allergy, adjust dosage or fre-
quency, prevent or manage ADEs,
and eliminate duplication of ther-
apy.’® Lee and colleagues’ “drug

Table 1. Interventions and Distribution to Patients

Type Patients (N = 42)
Adjusting dose or frequency of medication 11
Duplication of therapy 2
Education/information inquiry 17
Formulary management 5
Prescription refills 15
Prevention or management of ADEs 15
Prevention or management of allergies 1
Therapeutic interchange 5

ADEs = adverse drug events.

interaction” group was not clearly
defined, thus this was included
with the “prevent or manage ADE”
group. Ling and colleagues provided
data for the 3 additional groups of
interventions that pharmacists per-
formed: education and information
inquiry, formulary management,
and therapeutic interchange.!

Financial estimates of cost avoid-
ance were adjusted for inflation,
using the consumer price index
(CPI) of the U.S. Bureau of Labor
Statistics.>* The Lee study was con-
ducted in 2002, and estimates for
cost avoidance using their model
were adjusted to 2011 values using
the CPI inflation rate of 25%. The
Ling study was conducted in 2005,
and estimates for cost avoidance
using their model were adjusted for
2011 values using the CPI rate of
inflation of 15.2%.3

For the remaining intervention,
prescription refill, cost savings was
determined by calculating the av-
erage times spent by the ED phar-
macist on each intervention and
then using the difference between
hourly physician and pharmacist
pay (about $50/h difference based
on VA wage tables).

RESULTS

During the 30-hour total time in
which a pharmacist was present in
the ED, a total of 42 patients were
assisted through 71 interventions
(Table 1).

Pharmacists provided a diverse
range of services to patients in the
ED. The most common interven-
tion was education and/or informa-
tion inquiry. Tasks in this category
included patient education about
medication dosing, administration,
AEs, interactions and warnings, as
well as diabetes management. In
several instances, education was
provided to attending physicians
or house staff, though it should be
noted that this provider education
was not counted as an intervention
for this study unless it was associ-
ated with a patient (of which there
were 3 total instances, eg, instruc-
tion on how to choose the proper
insulin syringe).

Interventions, when a medica-
tion list was screened by the ED
pharmacist for interactions or when
drug choices were recommended to
the physician or midlevel provid-
ers, were counted as prevention and
management of ADEs. For example,
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Table 2. Estimated Cost Avoidance per Intervention

Cost Avoidance

Type per Intervention ($) Total Cost Benefit ($)
Adjusting dose or frequency of medication 1,486.00 16,346.00°
Duplication of therapy 205.00 410.00?
Education/information inquiry 30.14 512.38°
Formulary management 34.96 174.80°
Prescription refills (15 min each) 12.50 187.50
Prevention or management of ADEs 1,374.00 20,610.002
Prevention or management of allergies 1,721.00 1,721.002
Therapeutic interchange 34.96 174.80

Total

40,136.48 for 30 hours

53,515.30 per week

2,782,795.94 per year

aEstimates from Lee and colleagues, adjusted for 2011 values, based on consumer price index inflation rate of 25% from 2002 to 2011.%
PEstimates from Ling and colleagues, adjusted for 2011 values based on consumer price index inflation rate of 15.2% from 2005 to 2011.32

ADEs = adverse drug events.

the pharmacist noted a patient with
a new diagnosis of gout who was
prescribed hydrochlorothiazide; this
was brought to the attention of the
provider and alternative antihyper-
tensives were suggested. In another
instance, a patient was found to be
on both ibuprofen and enoxaparin;
the treating physician was alerted
of this potential interaction. There
were 15 such events in total.

Several other interventions arose
from the screenings for ADEs, in-
cluding adjusting dose or frequency
of medication (11); therapeutic
interchange (5); eliminating du-
plication of therapy (2); and pre-
vention or management of allergies
(1). Cases included hepatic and/
or renal dose changes, substituting
equivalent medications for better
treatment outcome or adherence,
or discontinuing 2 or more medi-
cations in a patient’s medication
profile that were considered dupli-
cation.

During the pharmacist screening,

one patient who had piperacillin/
tazobactam ordered in the ED had
a penicillin allergy. This interven-
tion was categorized as prevention
and management of an ADE as well
as prevention and management of
allergies. Interventions not accom-
panied by the “prevention of ADE”
category included those in which
the change did not provide a clear
risk reduction. For example, one
therapeutic interchange was from
levofloxacin to moxifloxacin for a
better-anticipated therapy. Another
was a metformin dose increase,
presumably for improved glycemic
control.

Prescription refills occurred with
the same frequency as prevention
of ADEs." This intervention led in
some cases to switching to pharma-
ceutical equivalents when a drug
prescribed at another facility was
not on the formulary. Other drugs
that were not on the preferred list
but available with nonformulary
medication requests were ordered or

approved with the assistance of the
pharmacist. The pharmacist’s direct
involvement significantly reduced
the initial contact-to-approval time
for these patients.

After tallying the total number of
interventions, the potential finan-
cial cost savings to the ED were de-
termined (Table 2). As mentioned
previously, the Lee and Ling studies
provided the categories for classifi-
cation of 7 pharmacist interactions.
The estimated cost avoidance for
the 4 applicable groups from the Lee
study had inflation-corrected val-
ues of $1,486 per adjusted dose or
frequency of medication, $205 per
elimination of duplication of therapy;,
$1,374 per prevention or manage-
ment of ADEs, and $1,721 per pre-
vention or management of allergies.*

The estimated cost avoidance for
the 3 applicable groups from the
Ling study had inflation-corrected
values of $512.38 per education/in-
formation inquiry, $174.80 per for-
mulary management, and $174.80
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per therapeutic interchange.’! The
eighth group, prescription refills,
was valued at $12.50 each, using the
difference between physician and
pharmacist salary for an average of
15 minutes per interaction.

When multiplied by the num-
ber of interventions in each of
these groups, the total potential
cost avoidance in the study period
was about $40,136.48. Extrapo-
lated into a yearly amount, that is a
$2,782,795.94 potential cost savings
for the medical center.

Seventeen of the 42 (40.5%)
postencounter surveys from the pa-
tients seen by the pharmacists were
received. Of these veterans, 100%
reported that they were “extremely
satisfied” with the treatment they had
received during their visit to the ED.

DISCUSSION

There is the potential for significant
cost avoidance by adding a single
full-time pharmacist to the ED: An-
nually, more than $2.7 million in
potential savings for the medical
center. Though surprising, this fig-
ure is actually in line with the much
larger study by Lada and colleagues
in which an estimated $3 million
was avoided.!” At the same hospital
12 years earlier, Levy noted about
$1 million in cost avoidance (not in-
flation-adjusted).*> The Ling study,
however, did not have as high a fig-
ure, with annual cost avoidance esti-
mated at $600,000.*' All these figures
are based on estimates and, therefore,
imprecise, but it is clear even using
the most conservative model that the
cost to employ a clinical pharmacist
is justified.

The final value of cost savings is
likely significantly underestimated
relative to non-VA hospitals due to
the decision to correct for inflation,
using the total market inflation rate
rather than the medical sector infla-

tion rate over the same time period.
The Lee study values were increased
by 25.0% and the Ling study values
by 15.2%, to bring them to 2011
amounts. Using the medical inflation
rate instead (42.3% and 25.2%, re-
spectively), an additional $378,000
in annual savings would have been
realized. The lower CPI inflation rate
rather than the higher rate in the
medical sector was chosen to make
the cost avoidance outcomes more
conservative.

The true value of a clinical phar-
macist comes from the services they
provide to patients. In this pilot, as
well as in several others, it has been
shown that education is a commonly
performed and highly valued task.
Education was a service lacking in this
ED prior to this intervention due to
financial and logistical constraints. It
is unclear how much instruction pa-
tients receive at the outpatient phar-
macy while picking up medications
after leaving the ED, but it is likely lim-
ited, given the large volumes and long
lines often found at the in-house phar-
macy. Education has a demonstrated
effect on prevention and management
of ADEs and was the most interactive
of the interventions the pharmacist
provided during this study. This type
of intervention was most likely the
source of increased patient satisfaction
that was noted in the postencounter
surveys.!”:#

Prevention of ADEs, which was
a frequent intervention in this pilot,
has been noted by many sources to
be the single most beneficial task per-
formed by a clinical pharmacist both
from financial and risk reduction
standpoints.'>?'* Although not able
to assess patient outcomes after this
limited pilot, the authors anticipate
such an evaluation when a full-time
ED pharmacist joins the department.

The Joint Commission recom-
mends that a pharmacist review all

medication orders before adminis-
tration, though there is an excep-
tion for the emergency setting.>*
The Joint Commission also recom-
mends medication reconciliation
at every visit, including those in
the ED setting. The addition of a
clinical pharmacist would increase
compliance with this and other
standards and bring ED operations
up to the same benchmark as other
practice settings.

LIMITATIONS

The most significant limitation of
this study was sample size. The vol-
unteered time of the pharmacists in
the ED totaled only 30 hours over
2 weeks. In that limited time, how-
ever, the pharmacists had more
patient interactions than were an-
ticipated. Had the pilot been con-
ducted over a longer period, it is
unclear whether this would have
been sustained or whether this
was a coincidental overestimate
of the effect that a full-time phar-
macist would have on the depart-
ment. Likely, it is an underestimate
of their potential, as the availabil-
ity of the pharmacist was novel and
likely underused by other providers.
Given more time with the ED staff,
pharmacists would be more fre-
quently called on for their expertise,
because their skills and knowledge
set would be better understood.
During this pilot, the pharmacist
was located in a separate room in
the ED where not all ED staff knew
they were available for consultation.

The other major limitation of the
pilot was the inherent imprecision
of cost avoidance estimates. The dol-
lar amounts attributed to the duties
fulfilled by the pharmacists relied
on 2 studies. The first, by Lee and
colleagues, provided cost avoidance
estimates of certain pharmacist ac-
tions based on a combination of 4 to
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5 clinicians’ estimates of risk reduc-
tion, combined with their individual
location’s costs for hospitalization,
laboratory tests, diagnostic proce-
dures, medications, telephone care,
clinic visits, and emergency depart-
ment visits.>® The numbers are based
not only on a small number of indi-
vidual estimations of risk, but also
on facility costs that are highly vari-
able. Despite this, the authors believe
the estimates are actually on the con-
servative side, since they do not ac-
count for costs of lost productivity
and/or litigation.

The current pilot was performed
in a different type of setting than
the one by Lee. That study was con-
ducted in a similar VAMC setting,
but their study data were obtained
from other areas of the medical cen-
ter. Of 600 pharmacist interventions,
250 were in an outpatient clinic, 250
were in an inpatient setting, and 100
were in a nursing home.*® Despite
this, the estimates are likely still rel-
evant to this study, given that drugs
used in the ED are often a mix of
inpatient and outpatient ones, with
the same risks to an individual re-
gardless of where they are initiated,
changed, or discontinued.

The study by Ling and colleagues
was performed in an ED setting
more closely matching this study’s
setting and was a larger, well pow-
ered study. As with the Lee study; it
was difficult if not impossible to ob-
tain exact numbers on the expenses
each pharmacist recommendation
spared the hospital and/or patients.>!
Not all drug interactions avoided
would have led to symptoms, reeval-
uation, or hospitalization.*® Not all
drug “allergies” avoided are true al-
lergies (as seen dramatically by Raja
and colleagues), and thus this action
may not have spared any cost at all.>
In the end, however, the estimates
provided by both studies are aver-

PHARMACISTS IN THE EMERGENCY DEPARTMENT

aged over many patients and thus
provided the best numbers available.

Unlike the Lee study, this pilot did
not evaluate the medication cost dif-
ferences between original treatment
and the new recommended treat-
ment. Given the small number of pa-
tients with whom significant changes
were made in this study, evaluating
the cost differences between the
treatments would likely be insignifi-
cant. A larger study, such as Lee, was
much more sufficiently powered to
evaluate such a figure.

Of note, in this pilot there were
no cases seen in which there was any
change in route of delivery, ie, IV to
equivalent po treatments. This is typ-
ically a large source of cost savings
secondary to reduction in equipment
and nursing time. The Lada study
found 66 such changes among 2,150
pharmacist interventions in the ED."
The authors hypothesize that had

relocating to the city and not yet as-
signed to a primary care physician
require their medication lists from
other location(s) be accessed and re-
entered into intrafacility computer-
ized ordering systems. Given these
particulars of VA operation, the au-
thors’ facility assuredly sees more
patients presenting for prescription
refill than nongovernment facilities.
Thus our savings with this particu-
lar task may not be generalizable to
settings outside the VA, at least in as
high a number of encounters.

CONCLUSIONS

About 37,000 veterans received
care at the ED of the Atlanta VAMC
in 2011. Given these numbers and
the evidence that EDs have some
of the highest rates of prevent-
able ADEs of any clinical environ-
ment, the presence of a clinical
pharmacist in the ED is a neces-

In addition to providing a needed layer of safety in
the vulnerable ED environment, a clinical pharma-
cist likely provides a cost saving benefit to the ED, as
demonstrated by this pilot and other studies.

their pilot been conducted over a
longer period, significant cost sav-
ings would have resulted from simi-
lar interventions.

In this pilot, a significant number
of patients presented for prescrip-
tion refills. Veterans often prefer to
fill medications at the VA pharmacy
because of reduced cost and often
bring prescriptions written by pri-
vate sector physicians. These veter-
ans are required to have a primary
care physician assigned within the
VA, but until they have their initial
intake appointment, they use the ED
for these prescriptions. Additionally,
veterans from other VA locations
presenting as visitors to the area or

sary intervention, based on safety
considerations alone. In addition to
providing a needed layer of safety
in the vulnerable ED environment,
a clinical pharmacist likely pro-
vides a cost saving benefit to the
ED, as demonstrated by this pilot
and other studies. Further, the
overwhelmingly positive response
to this pilot by the veterans who
participated shows that they want
and need this service. Adding a
clinical pharmacist to the ED is in-
tegral to the VA mission of provid-
ing patient-centered care. A larger
study to obtain a more precise cost
savings benefit within the VA sys-
tem should be considered. @
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