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ealth care providers face many chal-

lenges in utilizing cardiovascular

therapies, such as anticipated short-
ages in physicians, patients with more com-
plicated conditions, shifting medication
regimens, management needs, and increased
accountability for quality and performance
measures.! To meet the potential increase in
service demand, cardiology practices are em-
bracing cardiovascular team-based care.! Ad-
vanced practice providers, such as advanced
practice registered nurses (APRNs), physi-
cian assistants (PAs), and clinical pharmacy
specialists (CPSs), have education, training,
and experience to extend the team’s capa-
bility to meet these complex management
needs.!

The role of CPSs within a cardiovascular
care team includes providing a variety of pa-
tient-specific services, such as collaborating
with other cardiology providers, to opti-
mize evidence-based pharmacotherapy, pre-
venting medication-related adverse events/
errors, improving patient understanding of
their medication regimen, and ultimately,
improving patient outcomes.? Health care
systems, such as Kaiser Permanente of Col-
orado, have demonstrated improved clin-
ical outcomes for patients with coronary
artery disease (CAD) by implementing a
multidisciplinary collaborative cardiac
care service, including a clinical pharmacy
cardiac risk service, in which CPSs as-
sisted with management of cholesterol-
lowering, hypertension, diabetes mellitus
(DM), and smoking-cessation therapies,
which resulted in a 76% to 89% reduction
in all-cause mortality associated with CAD
in multiple evaluations.>*

56 - FEDERAL PRACTITIONER * FEBRUARY 2019

Pharmacists providing medication ther-
apy management (MTM) services in Min-
nesota had higher goal attainment for
patients with hypertension and hyperlip-
idemia than did pharmacists who did not
provide MTM services.> MTM services pro-
vided by pharmacists led to an improve-
ment in clinical outcomes for patients as
well as a reduction in overall health care ex-
penditures compared with that of a control
group of patients who did not receive MTM
services.” Furthermore, CPS integration in
the heart failure (HF) setting has led to im-
provements in utilization and optimization
of guideline-directed medical therapies, an
area in which recent data have suggested
deficiencies exist.*® A full review of the out-
comes associated with CPS involvement in
cardiovascular care is beyond the scope of
this article; but the recent review by Dunn
and colleagues provides more detail.?

With the increasing number of patients
with cardiovascular disease, expanding inte-
gration of CPSs in the cardiovascular team
providing MTM services may reduce the
burden of other providers (MD, PA, APRN,
etc), thereby increasing access for not only
new patients, but also diagnostic and inter-
ventional work, while potentially improv-
ing clinical and economic outcomes.? The
value of integrating CPSs as members of the
cardiovascular care team is recognized in a
variety of inpatient and ambulatory practice
settings.”® However, data are limited on the
number and types of interventions made
per encounter as direct patient care pro-
viders. Expanded granularity regarding the
effect of CPSs as active members of the car-
diovascular team is an essential component
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to evaluate the potential benefit of CPS in-
tegration into direct patient care.

METHODS

The West Palm Beach (WPB) Veteran Af-
fairs Medical Center (VAMC) outpatient
cardiology clinic consists of 6 full-time em-
ployee (FTE) cardiologists, 4 PAs or APRNs,
10 other cardiology health care staff mem-
bers (registered/license practical nurses and
technicians), and 2 cardiology CPSs provid-
ing direct patient care and, cumulatively,
1 clinic-assigned clinical pharmacy FTE.
The cardiology CPSs provide comprehen-
sive MTM based on patient-specific needs
in an ambulatory cardiology pharmacother-
apy clinic.

The cardiology pharmacotherapy clinic
is open 20.5 hours per week with 41 ap-
pointment slots (30 minutes each), of which
7 appointments are delivered via clinic video
telehealth and 34 appointments are tradi-
tional face-to-face visits.” The remaining CPS
time is assigned to other clinical care and
administrative areas to fit facility need, in-
cluding oversight of the CPS-run 24-hour
ambulatory blood pressure clinic, postgrad-
uate year 2 cardiology pharmacy practice
residency program directorship, and other
administrative activities for the facility.'°

The cardiology CPSs practice under
an advanced scope of practice in which
they independently manage medications
(initiate, modify, discontinue), order di-
agnostic testing (laboratory, monitor-
ing, imaging, etc) needed for medication
management, and create monitoring and
treatment plans for patients referred to
the cardiology pharmacotherapy clinic
by other cardiology providers. The dis-
eases managed within the clinic vary
based on patient-specific needs, but may
include HE, dyslipidemia, hypertension,
anticoagulation, CAD, arrhythmias, car-
diovascular risk factor assessment and
reduction, and medication reconcilia-
tion and teaching. Patients are referred
for CPS management directly from fa-
cility cardiologist and cardiology clinic
PAs and APRNs. Workload and in-
terventions carried out are captured in
the Pharmacists Achieve Results with
Medications Demonstration (PhARMD)
tool and patient care encounter tracking.’
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Abbreviation: PhARMD, Pharmacists Achieve Results with Medications Demonstration.

Data Collection
Using local data from workload tracking,
the number of CPS encounters was de-
termined from July 6, 2015, to October
1, 2015. Data were collected on the types
and volume of interventions made by CPSs
in the cardiology pharmacotherapy clinic
using the PhARMD tool (Figure). All pa-
tients seen by CPSs during the study were
included, representing a sample of patients
referred for medication management within
a general cardiology service at WPB VAMC.
The PhARMD tool was initially devel-
oped and implemented for CPSs in primary
care pharmacotherapy clinics and was used
to evaluate the types and volume of CPS in-
terventions made in this setting.! Since this
initial evaluation, the tool has been updated,
standardized nationally by the Department of
Veterans Affairs (VA) Pharmacy Benefits Man-
agement Clinical Pharmacy Practice Office,
and integrated across numerous VAMCs and
associated outpatient clinics. The tool remains
embedded within the VA electronic health re-
cord (EHR) and allows the capture of specific
CPS interventions of several types (ie, both
pharmacologic and nonpharmacologic inter-
ventions, including adjust dose or frequency;
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TABLE 1 Cardiovascular Clinical Pharmacy Specialist Interventions

Disease, No. (% of total interventions in category)

Tobacco Type 2 Diabetes

Interventions Heart failure Hypertension Dyslipidemia Anticoagulation Cessation Mellitus Anemia
Adjust dose or frequency 76 (42.2) 24 (30.4) 14 (31.8) 5 (26.3) 2(11.8) 4 (44.4) 0
Change or discontinue 18 (10) 19 (24.1) 15 (34.1) 0 0 1 (100)

medication
Initiate medication 2(1.1) 2 (2.5) 2 (4.5) 2 (10.5) 3(17.6) 0 0
Monitor medication NC NC NC 3 (15.8%) NC NC 0
Total pharmacologic 96 (53.3) 45 (57) 31 (70.5) 10 (52.6) 5 (29.4) 4 (44.4) 1 (100)

interventions
Nonpharmacologic

interventions 84 (46.7) 34 (43) 13 (29.5) 9 (47.4) 12 (70.6) 5 (55.6) 0
Total interventions, No. 180 79 44 17 9 1

Abbreviation: NC, not captured.

change or discontinue medication; initiate
medication; monitor medication; counsel on
adherence, contraindications, drug interac-
tions, and drugs not indicated; reconcile med-
ication; and prevent or manage adverse drug
events [ADEs]) specific to certain diseases,
such as anemia, anticoagulation, HE type 2
DM (T2DM), hypertension, dyslipidemia,
and tobacco cessation.

Given that the interventions captured
by the PhRARMD tool are based on self-re-
port of the CPS performing the interven-
tion, a quality assurance (QA) measure
was taken to audit a random sample of
interventions to validate the accuracy of
reported data. A Pharmacy Benefits Man-
agement PhARMD Project QA report
provided the 20% random sample of en-
counters for each cardiology CPS to be re-
viewed. This percentage was determined
by VAMC Clinical Pharmacy Program
Office (CPPO) directives on implementa-
tion of the PhARMD tool. During the QA
period, the provided sample was reviewed
to determine whether the intervention(s)
recorded with the PhARMD tool matched
the actions documented in the EHR. The
QA review was done through a manual
chart review by an author not involved in
recording the original interventions. Both
WPB VAMC cardiology CPSs passed the
QA review (> 80% concurrence with tool
logged and chart documented interventions
as required by VA CPPO directive), with a
90.9% concurrence between the EHR and
PhARMD tool documentation.
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Statistical Analyses
Data on intervention type and encounter
number were evaluated with descriptive
statistics. The information was character-
ized and diagrammed with Excel (Micro-
soft, Redmond, WA) charts and graphs.
Cost-avoidance calculations were done
using previously described methods and
are included for exploratory analysis.!!!?
Briefly, published estimates of cost avoid-
ance associated with various interven-
tions from the outpatient setting within a
VAMC setting were applied as appropriate
to the various interventions captured with
the PhARMD tool.!!!2 These estimates from
Lee and colleagues were derived from de-
tailed chart review of interventions made
and the potential harm prevented.!? Costs
or cost avoidances associated with interven-
tions were calculated from pooled examina-
tion of 600 interventions in a VAMC with
drug costs before and after the interven-
tion, costs associated with harms prevented
by the intervention, as well as the VAMC
hourly pharmacist wages associated with
making an intervention and processing and
filling original vs recommended therapies.
The costs presented represent a “best-
case” scenario in which all interventions
made are expected to prevent patient
harms. The costs related to avoided out-
comes, facility overhead, and auxiliary staff
cannot be included but highlight the many
considerations that must be considered
when examining potential cost-avoidance
calculations. The estimates and methods at
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hand were chosen because, to our knowl-
edge, no other consensus model exists that
would be more appropriate for use in the
situation and health care system at hand.
Cost-avoidance estimates were calculated
by extrapolating the 88-day study period
values to a yearly estimate. All cost esti-
mates were adjusted for inflation using the
consumer price index calculator as per con-
vention in previous analyses using the cost-
avoidance estimates at hand.''""?

RESULTS

From July 6, 2015, through October 1,
2015, 301 patient encounters occurred, and
529 interventions were documented with the
PhARMD tool. The mean number of inter-
ventions per encounter was 1.8. Interven-
tions were 65.2% pharmacologic and 34.8%
nonpharmacologic. Of pharmacologic inter-
ventions, 27.1% were for HE 12.7% for hy-
pertension, 8.8% for dyslipidemia, 2.8% for
anticoagulation, 1.4% for tobacco cessation,
1.1% for T2DM, 0.3% for anemia, and 45.8%
for other conditions (Table 1). A total of
180 interventions were logged for “other”
diseases or those not specifically identified
above. These 180 interventions were divided
among medication reconciliation (14.4%),
medication monitoring (13.9%), adjusting
dose or frequency of medication (11.7%),
preventing or managing an ADE (11.7%),
stopping a drug without indication (9.4%),
change or discontinuation of medication
(8.9%), adherence intervention (7.8%), man-
agement of drug-drug interaction (3.3%),
medication initiation (2.2%), management
of drug contraindication (1.7%), and other
nonspecific nonpharmacologic intervention
(15%).

The main types of pharmacologic inter-
ventions across all diseases were related to
adjustments in medication dose or frequency
(42.3%) and change or discontinuation of
medications (20.0%). Pharmacologic inter-
ventions for other reasons were varied and
included medication reconciliation (7.5%),
medication monitoring (7.2%), preventing or
managing ADEs (6.1%), drug not indicated
(4.9%), medication initiation (1.2%), change
or discontinuation of medication (4.6%), ad-
just dose or frequency of medication (6.1%),
intensive adherence counseling (4.1%), drug
interaction (1.7%), and contraindication
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(0.9%). Most nonpharmacologic interven-
tions, 46.7%, were related to HE The yearly
estimated cost avoidance for all included in-
terventions was calculated as $433,324.06
(Table 2).

DISCUSSION
Evaluation of the interventions and encoun-
ters at the WPB VAMC ambulatory cardiology
pharmacotherapy clinic suggests that CPSs
are able to contribute to direct patient care in-
dependently of interventions performed by
other cardiology providers. Specifically, 1.8 in-
terventions per encounter were made by CPSs
in this study. In a prior evaluation of CPS in-
terventions recorded with the PRARMD tool
in a VAMC primary care setting, 2.3 interven-
tions per encounter were recorded.! In com-
paring the present volume of interventions
with the volume recorded in the study by
Hough and colleagues, the difference in prac-
tice setting may account for differences seen."!
The primary care medication management
setting would capture a broader array of clin-
ical interventions than would the ambulatory
cardiology clinic of the present study, so it is
reasonable that more interventions would be
captured per encounter in the primary care
clinic. The difference in practice settings af-
fecting the character of collected interven-
tions can be seen because most interventions
in this study at an ambulatory cardiology
clinic were related to HE, whereas in Hough
and colleagues 39.2% of the disease-specific
interventions were related to DM, and only
2.9% were related to HE" The differences in-
herent in the intervention populations can
also be seen by comparing the percentage
of interventions related to hypertension and
dyslipidemia: 30% and 28% in the study by
Hough and colleagues compared with 13%
and 9%, respectively, in the present study.'!
Comparison of the present evaluation
and Hough and colleagues is also hindered
by the PhARMD tool used. The PhARMD
tool used in the initial evaluation has been
modified on a national level to improve the
granularity of intervention data collected.
This modification limits functional com-
parisons between the evaluations at hand,
although the current form of the PhARMD
tool allows for better understanding of the
interventions made by CPSs going for-
ward and within different practice settings.
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TABLE 2 Cost-Avoidance Estimates Associated With Clinical Pharmacy Specialist Interventions

Extrapolated Costs

Avoided Outpatient Cost Interventions During Costs Avoided During Avoided Over 1
Interventions per Intervention, $'2'3 Study Period, No. Study Period, $ Year, $
Adjustment in dose or frequency 383.26 146 55,955.96 232,090.06
Intervention on drug interaction 420.39 6 2,522.34 10,461.98
Intervention on nonindicated drug 96.81 17 1,645.77 6,826.21
Intervention on duplication of therapy 179.03 0 0 0
Prevention or management of drug 305.02 0 0 0
allergy
Prevention or management of adverse 710.83 21 14,927.43 61,914.91
drug reaction
Therapy initiated for current diagnosis 1,961.41 15 29,421.15 122,030.91
Total N/A 205 104,472.65 433,324.06

Abbreviation: N/A, not applicable.

The PhARMD tool is periodically updated
nationally based on clinical practice
changes or updates and clinical/administra-
tive need of the tool.

Our cost-avoidance estimate of
$433,324.06 per year seems lower than that
estimated in the previous evaluation when
all applicable interventions were included.!
However, this study had several differences
compared with those of previous VAMC
studies looking at clinical interventions per-
formed by CPSs. The main differences are the
volume and setting in which interventions
were being made. For example, in compari-
son with Hough and colleagues, the studies
include different practice settings (primary
care vs cardiology specialty clinic) and num-
ber of FTEs involved in the study (4.65 vs 1).
If the cost avoidance is distributed evenly per
FTE in the previous study, the following cal-
culation is observed: $649,551.99 per FTE,
which is closer to this study’s estimation.
Given that primary care is a broader setting
than is ambulatory cardiology, it is not sur-
prising that more types of interventions and
the overall volume/absolute number of in-
terventions would be higher. Thus, the lower
estimated cost avoidance in our study may
be attributed to the lower volume of inter-
vention opportunities availed to the cardiol-
ogy CPS. Another difference is that detailed
types of interventions related to hyperten-
sion, DM, dyslipidemia, and HF were not in-
cluded in Hough and colleagues, whereas our
study included all applicable interventions
regardless of relation to diseases, which may
account for a degree of the variation in inter-
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vention breakdown between the 2 studies.!!
However, as noted previously, some interven-
tions for these particular diseases may not
fully capture the rationale for pharmacother-
apy interventions, such as drug dose changes
or discontinuations, which may misrepresent
the potential cost avoidance associated with
them in reality.

Limitations

Of general importance, the PhARMD tool
may underestimate the number of inter-
ventions made such that multiple inter-
ventions for a medical condition may have
been completed but only captured as 1 in-
tervention, which may represent a limitation
of the tool when multiple interventions are
made for the same disease (eg, titration of
both B-blocker and angiotensin-converting
enzyme inhibitor doses at a single appoint-
ment in a patient with HF with reduced left
ventricular ejection fraction). Improved clar-
ity about interventions made would require
laborious chart review, which was not fea-
sible. The evaluation at hand included a pre-
liminary QA review, adding confidence that
overdocumentation was not being done and
the values represented at worst an underes-
timation of actual CPS intervention impact.
Because this study was an initial evaluation
of interventions made by CPSs in an ambu-
latory cardiology pharmacotherapy setting,
whether these same outcomes would exist
in other patient cohorts is unclear. However,
these data do provide a foundational under-
standing of what may be expected from CPS
integration into a cardiovascular care team.
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These findings may be limited in gener-
alizability to other health care systems and
situations in which CPSs are afforded the
regulatory opportunity to practice indepen-
dently within an established scope of prac-
tice or collaborative practice agreements. The
Veterans Health Administration system has
been a leader in integrating CPSs into di-
rect patient care roles and serves as a poten-
tial model for application by other groups.
This evaluation’s data support continued ef-
forts to create such independent practice en-
vironments as they allow for qualified CPSs
to practice to their full clinical potential and
have the fullest possible effect on cardiovas-
cular outcomes.

Previous studies looking at cost savings
in MTM programs have established a sub-
stantial return in economic investment with
patients being managed by pharmacists.>!*
Given that the interventions made in this
study were not tied to attainment of clinical
outcomes, a limitation to our study, the cost-
avoidance estimates should be interpreted
cautiously. However, we know of no such
tool that is available to allow accurate capture
of clinical event reduction in a single center
with consistent CPS involvement in care. A
clear opportunity exists regarding design of a
model that measures clinical, economic, and
humanistic outcomes related to the interven-
tions performed by cardiology CPSs, but de-
veloping and deploying such a model may
be challenging because guideline-directed
medical therapies vary significantly based on
many patient-specific issues, and identifying
optimal or truly optimized medical therapy is
at times a subjective task, especially in a sin-
gle center. Using the types and volumes of in-
terventions made by CPSs as a surrogate for
these higher-level outcomes is still of value
in order to understand the effect and role of
CPSs in cardiovascular care. At present, the
cost-avoidance estimates presented in this
evaluation are based on the most appropriate
system-specific data at hand, with the real-
ization that actual cost avoidance in practice
may vary widely and should be the topic of
future research.

CONCLUSION

As cardiovascular team-based care contin-
ues to expand with the support of large or-
ganizations, such as the American College
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of Cardiology Foundation, Heart Failure
Society of America, and American College
of Clinical Pharmacy Cardiology Practice
and Research Network, the need for un-
derstanding the effect of CPSs on patient
care measures and health care costs be-
comes more pronounced.>"> The results of
this study demonstrate how integration of
CPSs in an ambulatory cardiology clinic
may translate to cost avoidance and a re-
duction in workload burden for cardiology
physicians and providers, allowing more
availability for diagnostic testing and care.

Interventions made by CPSs functioning
as independent providers delivering com-
prehensive MTM services within an inter-
disciplinary ambulatory cardiology clinic
have a potential positive effect on patient
care and cost avoidance.
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