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Centralization of pharmacy services for anticoagulants increased access
to care without impacting adherence or adverse events.

n the U.S. about 2.7 to 6.1 million
people have atrial fibrillation (AF).!
This condition affects the rhythm
of the heart, causes blood in the
heart to become stagnant, and puts
patients at high risk for developing
a systemic embolism, particularly a
stroke.! Recent studies have shown
that AF accounts for at least 15% of
all strokes in the U.S. and 36% of
strokes in people aged > 80 years.?
For patients aged > 60 years, the
gold standard of long-term antico-
agulation for reducing the risk of
stroke has been oral vitamin K antag-
onist (warfarin) therapy.> Although
overwhelming evidence exists that
supports the use of warfarin in these
patients, warfarin is a narrow thera-
peutic index medication that requires
frequent laboratory monitoring of in-
ternational normalized ratio (INR)
for dose titration guidance. There is
also strong evidence that pharmacist-
run anticoagulation clinics have im-
proved patient-centered outcomes in
patients prescribed warfarin.>>

Dr. Elgin is an ambulatory care clinical pharmacy
specialist, and Dr. Nuhi is an ambulatory care
pharmacy supervisor, both at Ralph H. Johnson
VAMC in Charleston, South Carolina.

Direct oral anticoagulants
(DOACs) are recently approved
oral medications used as alterna-
tives to warfarin for anticoagulation
in AE Direct oral anticoagulants do
not require INR monitoring or any
laboratory test for efficacy. In 2010,
the FDA approved the first DOAC,
dabigatran, for use in patients with
AFE In 2011, rivaroxaban received
approval for the same indication.
One potential drawback of these
new agents relative to warfarin is
the lack of availability of a reversal
agent that can be used in the event
of a life-threatening bleeding event.
Dabigatran is the only DOAC with
an FDA-approved available rever-
sal agent. In both 2011 and 2012,
dabigatran, warfarin, and other an-
ticoagulants topped the Institute for
Safe Medicine Practice list of sus-
pect drugs related to adverse events
(AEs). These data prompted the Joint
Commission to incorporate anticoag-
ulation into the 2017 National Hos-
pital Patient Safety Goals to improve
patient outcomes and reduce harm
from use of anticoagulants.®

In early 2011, the VHA pro-
duced national guidance on the

treatment of patients who receive
DOAC:s; this guidance was updated
most recently in September 2016.7
Patients who were receiving DOACs
at the Ralph H. Johnson VAMC
(RHJVAMC) were initially monitored
by 12 primary care pharmacists at
the main hospital or at community-
based outpatient clinics (CBOCs).
Ambulatory care pharmacists at
RHJVAMC work under a scope of
practice to prescribe and adjust
certain classes of medications to
provide the highest level of care to
more than 65,000 veterans in South
Carolina and Georgia. Historically at
RHJVAMC, warfarin has been the
anticoagulant most commonly used
for AE though dabigatran and riva-
roxaban have gained in popularity
after being added to the national VA
formulary.

In November 2012, for better
monitoring of patient outcomes, im-
proved efficiency of the primary care
pharmacist clinics, and increased
access to care in these clinics, treat-
ment of patients prescribed DOACs
was shifted to a centralized model
that involved 3 anticoagulation clini-
cal pharmacy specialists.
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Centralized pharmacy services
have a small number of core team
members in a specific service for a
particular disease, which reduces
the number of different pharma-
cists a patient could talk to for
management of a particular condi-
tion. Centralized pharmacy services
allow for streamlining anticoagula-
tion management to a small group
of individual pharmacists consid-
ered specialists in anticoagulation.
This shift in management to cen-
tralized anticoagulation services
was supported at RHJVAMC by
findings from a study of a pharma-
cist-run centralized anticoagulation
clinic: Patients treated by the cen-
tralized clinic were 39% less likely
to experience an anticoagulation
therapy complication.®

Protocol for dabigatran follow-up
and monitoring at RHJVAMC was
developed by clinical and supervi-
sory pharmacy staff, to align with
national VA guidance. When a pro-
vider determines a patient is a can-
didate for dabigatran, an outpatient
consultation is entered for the clinical
pharmacy specialist to review the ap-
propriateness of the patient selection
for therapy. If the patient is eligible
for therapy, the pharmacist contacts
the patient to set up an initial visit
to confirm selection and to provide
the first dabigatran prescription and
counseling. For assessments, with
specific emphasis on adherence and
AE monitoring, the patient is con-
tacted 2 weeks, 1 month, 3 months,
and every 6 months after the initial
appointment.

Although most of the literature
supports pharmacist-managed anti-
coagulation for patients who receive
warfarin, DOACs have become more
integrated into practice and more
evaluated. Evidence supports phar-
macists’ interventions on evaluation
of patient education and dosing, but

Table 1. Primary Endpoint: Medication Possession Ratio?®

Study Group Mean MPR (range) Nonadherent, n (%)
Precentralization (n = 34) 1.01 (0.59-1.41) 3(8.8)
Postcentralization (n = 55) 0.96 (0.33-1.36) 8 (14.6)

Abbreviation: MPR, medication possession ratio.
aNonadherent is defined as MPR < 0.8.

there is conflicting evidence regard-
ing pharmacists’ impact on adher-
ence after 3 months of therapy*'°In
a larger VA study of the impact of
dabigatran adherence on patient-
centered outcomes, patients were
mostly nonadherent to prescribed
dosing.!' These studies support
the need for improved adherence
in patients prescribed DOACs and
the need for further investigation
of pharmacists’ roles in improving
patient outcomes.

METHODS

This single-center, retrospective
anticoagulant-use evaluation cov-
ered 2 study periods between No-
vember 1, 2011 and October 31,
2013. Study approval was obtained
from the institutional review board
of the Medical University of South
Carolina and the research and de-
velopment committee of RHJVAMC.
The study population consisted of
veterans who had a diagnosis of AF
and received at least 3 outpatient
prescription fills of a 30-day supply
of dabigatran at RHJVAMC during
either or both of the study periods.
Patients were excluded if they were
pregnant or planning to become
pregnant or were incarcerated at any
time during the study period. Dabig-
atran was selected because it was the
first DOAC added to the local VA for-
mulary before the start of this study.
Patients who met the inclusion
criteria were separated into 2 groups
based on the dates of their prescrip-

tion fills. The precentralization group
included patients treated by primary
care pharmacists from November
1, 2011 to October 31, 2012; the
postcentralization group included
patients treated by anticoagulation
clinical pharmacy specialists from
November 1, 2012 to October 31,
2013. In each group, patients were
followed for 1 year during their re-
spective study period. For analysis,
patients were included in both study
periods if they received at least 3 fills
of dabigatran during each period.
Medication possession ratio
(MPR), which was used to measure
the primary endpoint of adherence,
is defined as the proportion of days
a patient had dabigatran. The MPR
denominator is the total number of
days between the first and last pre-
scription refill dates within the
52-week study period; the numerator
is calculated by summing the days’
supply for all but the last filling of the
medication during each respective
period. Nonadherence was defined as
an MPR < 0.8 (or 80%), which has
been used to define poor adherence
in the literature.!? The authors cal-
culated all patients’ mean MPRs and
compared them to determine statisti-
cal significance by repeated-measures
linear regression. Descriptive statis-
tics on proportion of patients in each
study group with MPR < 0.8 were
examined. Last, the authors per-
formed a comparative subanalysis of
median MPRs to determine whether
there was an adherence difference
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Table 2. Subanalysis of Medication Possession Ratio?

De Novo Start Prior Start
Study Group Total Nonadherent, n Total Nonadherent, n
Precentralization 16 2 18 1
Postcentralization 27 4 28 4

aNonadherent is defined as MPR < 0.8.

between patients initially started on
dabigatran at RHJVAMC and patients
who were started on dabigatran be-
fore receiving it at RHJVAMC.

The secondary focus of this study
was safety outcomes, including any
bleeding event or thromboembolism
within either study period. A bleed-
ing event was defined as any major
or minor bleeding event recognized
through ICD-9 codes or any bleed-
ing recorded in the patient’s chart and
noted during chart review, as well as
any serum hemoglobin (Hgb) level
decrease of > 2 g/dL during the study
period. Thromboembolism was de-
fined as a thromboembolism recog-
nized through ICD-9 codes or any
thromboembolism noted during
chart review. Descriptive statistics
were reported for this outcome,
and a chi-square test was used to
compare bleeding events between
groups to determine significance.

The tertiary focus of this study
was clinical efficiency as determined
by number of primary care pharma-
cist visits during each study period.
Primary care pharmacist visits were
included for all primary care phar-
macists in primary care clinics at the
main hospital and in all 6 CBOCs.

For statistical analysis, o was set
at 0.05, and P < .05 was considered
statistically significant. SAS Enter-
prise Guide software (Cary, North
Carolina) was used for all statistical
analyses.

RESULTS

An initial data pull was completed
from the RHJVAMC prescription re-
cords database for patients who had
> 3 prescriptions of dabigatran filled
for treatment of AF during the study
period, which yielded 65 unique pa-
tients. There were 34 patients in the
precentralization group and 55 pa-
tients in the postcentralization group.
Twenty-four unique patients were in-
cluded in both study groups.

Mean MPR was 1.01 (range,
0.59-1.41) for the precentraliza-
tion study period and 0.96 (range,
0.33-1.36) for the postcentraliza-
tion period (Table 1). The differ-
ence was not statistically significant
(P =.91). Number of patients con-
sidered nonadherent (MPR < 0.8)
was 3 (8.82%) in the precentraliza-
tion group and 8 (14.6%) in the
postcentralization group.

The primary endpoint subanaly-
sis compared the median MPRs for
the patients initially started on dabi-
gatran at RHJVAMC (de novo starts)
and the patients who were started
on dabigatran before receiving it at
RHJVAMC (prior starts). In each
group, number and percentage of pa-
tients determined to be nonadherent
by MPR were evaluated as well. De
novo patients received initial assess-
ment, counseling, and a dabigatran
prescription from RHJVAMC phar-
macists before or during the study
period, and prior patients were ini-

tially prescribed dabigatran at an-
other VA facility or at a non-VA
facility (Table 2).

Regarding safety outcomes
(secondary endpoint), a bleed-
ing event was identified in
6 (17.7%) of the precentraliza-
tion patients and 7 (12.7%) of the
postcentralization patients. Of the
6 precentralization events, 1 was
a case of hemoptysis, 1 was a he-
matoma on the forehead, 1 was
a lower gastrointestinal bleed
(unconfirmed), 1 was retinal
hemorrhaging (noted by oph-
thalmologist), and 2 were serum
Hgb level decreases of more than
2 g/dL (neither patient required
transfusion of packed red blood
cells). Of the 7 postcentralization
events, 1 was persistent hemato-
chezia caused by hemorrhoids,
1 was hematuria, 1 was a hema-
toma, 1 was an upper gastroin-
testinal bleed (required blood
transfusion), and 4 were serum
Hgb level decreases of more than
2 g/dL (1 of the 4 required trans-
fusion). No precentralization
patient had any evidence of throm-
boembolism during the study period;
1 postcentralization patient had a
superficial venous thromboembo-
lism near a hematoma on the elbow.

DISCUSSION

In this single-center, retrospective
medication-use evaluation, the au-
thors found a high rate of adherence
to dabigatran before and after central-
ization of outpatient DOAC manage-
ment by pharmacists. There was no
statistically significant difference in
bleeding events between the study
periods, but primary care pharma-
cist visits increased by 108% from
precentralization to postcentraliza-
tion. Although the primary outcome
findings did not refute the study’s
null hypothesis, results support
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implementing centralized pharma-
cist DOAC management to main-
tain a high rate of adherence and a
low incidence of adverse outcomes
and providing more primary care
pharmacist services to increase access
to care for other chronic diseases.

Although there was no statisti-
cally significant difference in adher-
ence rates between study periods, the
2 groups’ rates were higher than
the national average of 72%, as cal-
culated by the proportion-of-days-
covered (PDC) equation (median,
74%) in a 2015 large-scale study of
site-level adherence in more than
5,000 VA patients.'> The authors’
findings support that study’s sig-
nificant finding of a high rate of
adherence to pharmacist-provided
dabigatran treatment. This study’s
adherence rate also was higher than
the median PDC rate reported in a
2014 study that focused on dabi-
gatran adherence: 94% (mean, 84%;
SD, 22%) .1

The RHJVAMC follows national
VA guidance on pharmacist follow-
up for patients who receive DOACs.
This follow-up focuses on frequent
counseling over the first 6 months
of de novo DOAC treatment and
on monitoring and assessing adher-
ence and AEs. Although there is less
laboratory monitoring for DOAC
treatment than for treatment with vi-
tamin K antagonists (eg, warfarin),
telephone monitoring as described in
this study has been associated with
a high adherence rate and minimiza-
tion of AEs. The 2014 study with the
94% median PDC rate also showed
an association of decreased adher-
ence and increased harm, includ-
ing combined all-cause mortality and
stroke (hazard ratio, 1.13; 95% con-
fidence interval [CI], 1.07-1.19 per
10% decrease in PDC rate).!!

This study’s subanalysis revealed
no difference in adherence between

patients initially started on dabiga-
tran at RHJVAMC and patients who
were started on dabigatran before re-
ceiving it at RHJVAMC. Each group
had a high rate of adherence. Shore
and colleagues found that most of
the VA sites they surveyed (22/41)
had anticoagulation clinics monitor-
ing patients who were prescribed
dabigatran.'® Pharmacist-led moni-
toring of adherence and AEs led to
increased adherence to dabigatran
treatment (relative risk, 1.25; 95%
CI, 1.11-1.41), which was the stan-
dard of care at RHJVAMC throughout
their entire study. Many of these fac-
tors may explain the very high rate of
adherence found in the present study,
specifically in comparison to previ-
ously reported national averages.

In addition, the authors found
no statistically significant differ-
ence in bleeding outcomes between
the precentralization and postcen-
tralization groups. Their incidence
of bleeding was similar to the 16.6%
rate reported in the package insert
for dabigatran.'* Furthermore, the
safety outcomes were similar for both
groups in this study, which may be
attributable to the quality of patient
care provided by all RHJVAMC phar-
macists, particularly in the setting of
dabigatran management.

Many studies have found an as-
sociation between dabigatran use
and an increased rate of bleeding,
particularly gastrointestinal, as dem-
onstrated in several patients in this
study. Evidence of these clinically
significant AEs further supports
pharmacists’ close monitoring to
detect these AEs and working with
patients’ providers to determine
whether an alternative anticoagu-
lant should be used.

A significant finding of this study
regarding centralization of DOAC
management by pharmacists was the
increased number of primary care
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pharmacist visits. By streamlining all
anticoagulant services to anticoagu-
lation clinical pharmacy specialists,
primary care pharmacists were able
to care for more veterans and in-
crease access to care without adding
staff. The centralized anticoagula-
tion pharmacists were volunteers
who held other positions within the
department; they did not have to be
replaced when they became antico-
agulation providers. This workload
reallocation helped the RHJVAMC
pharmacy department increase access
to care.

Limitations

This study had several potential
limitations. First, MPR, a widely
studied common tool for assessing
adherence, has been criticized for
often being imprecise when used
with short study periods.!* Another
commonly used adherence measure
is PDC rate, which has been reported
in several large-scale studies of dabi-
gatran therapy. The authors selected
MPR for the present study because
MPR calculation is more practical in
the patient population and because
MPR and PDC rate are predicted to
yield similar results in assessments of
adherence to a single medication.'? It
also should be noted that both MPR
and PDC rate are surrogate markers
for adherence and assume adherence
based on the availability of medi-
cation to the patient. Assessing ad-
herence in a retrospective study is a
challenge, as more reliable adherence
assessment—for example, with use
of pill counts or blister packs—is not
possible. This study’s retrospective
design was another potential limita-
tion, as an active intervention was
not used.

In addition, this study had a small
sample, likely attributable to the ad-
dition of dabigatran to the VA na-
tional formulary just months before
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the start of the study period. Further-
more, this study was not powered to
detect significant differences in safety
or efficacy outcomes. Other poten-
tial study limitations included hav-
ing national VA guidance regarding
follow-up periods and dabigatran
prescription quantity limits during
both study periods. Also, there was
some potential for pharmacist-initi-
ated refills at follow-up visits, which
could falsely increase MPR. Last, the
study analyzed only 1 DOAC and
not the entire class of medications.

CONCLUSION

Centralizing DOAC management
by clinical pharmacy specialists at
a single VA facility helped maintain
high rates of dabigatran adherence,
above the national average, and
low rates of adverse outcomes were
maintained in both study groups. In
addition, centralization of antico-
agulation services improved access
to care through an increase in pri-
mary care pharmacist visits without
the addition of staff. Centralization
of DOAC management by pharma-
cists is a viable option for maintain-
ing high rates of adherence and low
rates of adverse outcomes in facilities
where the goal is to achieve clinical
efficiency @
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