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ABSTRACT

Within Europe and the Asia-Pacific, the Atrial Fibrillation Better Care (ABC) pathway is the gold standard
integrated care strategy for atrial fibrillation management. Atrial fibrillation diagnosis should be confirmed
and characterized (CC) prior to implementation of ABC pathway components: 1) "A"- Anticoagulation/
Avoid stroke; 2) "B"- Better symptom management; and 3) "C"- Cardiovascular and other comorbidity
optimization. Pharmacists have the potential to expedite integrated care for atrial fibrillation across the
health care continuum: hospital, community pharmacy, and general practice. This review summarizes the
available evidence base for pharmacist-led implementation of the "CC to ABC" model.

© 2022 The Authors. Published by Elsevier Inc. This is an open access article under the CC BY license
(http://creativecommons.org/licenses/by/4.0/) ® The American Journal of Medicine (2022) 135:1410—1426
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INTRODUCTION

Integrated care for atrial fibrillation has been advocated for
over a decade, with different models proposed. The Atrial
Fibrillation Better Care (ABC) pathway was first proposed
in 2017 as a framework for integrated care to align general-
ist and specialist atrial fibrillation management across pri-
mary and secondary care settings." The pathway is
comprised of 3 components: 1) "A" — Anticoagulation/
Avoid stroke; 2) "B" — Better symptom management; and

3) "C" — Cardiovascular and other comorbidity optimiza-
tion." Currently, the ABC pathway is recommended as the
"gold-standard" atrial fibrillation management strategy in
the latest European Society of Cardiology and Asia-Pacific
guidelines.”” The European guidelines also highlight 2
steps that precede ABC pathway implementation, providing
a complete model for integrated atrial fibrillation care, "CC
to ABC".” This consists of "C" — Confirming the atrial
fibrillation diagnosis with a 12-lead electrocardiogram
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(ECQG) or single-lead ECG tracing of >30 seconds, followed
by "C" — Characterization of atrial fibrillation including
stroke risk, symptom severity, severity of atrial fibrillation
burden, and substrate severity.”

With definitive guidance on what integrated care model
to follow, the next consideration is whether pharmacists
could help operationalize it. As medicines experts, pharma-
cists screen and optimize medica-

tion prescriptions to ensure safety — Nol I { (o0 B (el {3 (of:Y [l lation  was
457.9,12,14-16 g

e Pharmacists are a potentially untapped
resource in relation to Atrial Fibrilla-

and effectiveness. In addition, phar-
macist prescribers can initiate and
modify medications, and monitor
for their effect. With this skill set,
pharmacists have the potential to
implement integrated atrial fibrilla-
tion care across the health care con-
tinnum of hospital, community
pharmacy, and general practice
(Figure). This narrative review
summarizes the findings from
research studies of pharmacist inter-
ventions that can be mapped to the
"CC to ABC" model. The aim is to
determine what role pharmacists
could adopt in the delivery of inte-
grated atrial fibrillation care.

across the health care continuum of
hospital, community pharmacy, and
general practice.

® Most research has focused on pharmacist
interventions to implement pathway
components in isolation, particularly “A
— Anticoagulation/Avoid stroke”.

e The pharmacy service framework needs
re-structuring to support translation of
pharmacist interventions into everyday
clinical practice, and with scope for
these to include prescribing.

specify the device used to generate the single-lead ECG,'”
and another study used the Microlife AFIB in isolation to
detect atrial fibrillation.'” Manual pulse palpation was per-
formed in 5 studies,”™”'*'® and in one study'’ this was
combined with a symptom and risk factor assessment.
Study settings varied but were predominantly con-
ducted in community pharmacies (n = 7).*710:1214:10
The incidence of new atrial fibril-
reported in 8
studies ranged
from 0.7%° to 6.3%.° Other stud-
ies only reported cases of possible

tion Better Care pathway delivery atrial fibrillation,”®'""" and no
results were available for one

study."”
In 7 studies”*'*'° a cardiolo-

gist was an integral part of the
screening program and had respon-
sibility for interpreting single-lead
ECG recordings before follow-up
was arranged with the participant’s
physician,”””'>'° or jointly by
their physician and local atrial fibril-
lation clinic.'* Five studies™®''""?
relied initially on algorithm inter-
pretation of the Microlife AFIB

"CC": CONFIRM AND

CHARACTERIZE ATRIAL FIBRILLATION:
PHARMACIST INTERVENTIONS FOR ATRIAL
FIBRILLATION SCREENING AND
CHARACTERIZATION

Thirteen studies have tested the feasibility of pharma-
cist-led atrial fibrillation screening programs (Table 1).*
' Three of these also attempted to characterize atrial
fibrillation by assessing symptoms'’ or using the
CHA,DS,-VASc score (score of 1 point each for
congestive heart failure, hypertension, female, age 65-
74 years, diabetes mellitus, vascular disease and 2 points
for previous stroke/transient ischemic attack/thromboem-
bolism and age >75 years) to quantify stroke risk.*''
None of these studies have characterized atrial fibrilla-
tion by severity of atrial fibrillation burden or substrate
severity.

Eleven studies” **”'""1° relied on a single-lead electro-
cardiogram (ECG) recording for the detection of atrial
fibrillation using the AliveCor KardiaMobile device (Alive-
Cor Inc., Mountain View, Calif; n = 9),4'() ALIS,16 MyDiag-
nostick (MyDiagnostick Medical B.V., Maastricht, The
Netherlands; n = 1)13 and HeartCheck (CardioComm Solu-
tions, Inc., North York, Ont, Canada; n = 1).I4 In one study,
the AliveCor KardiaMobile single-lead ECG was per-
formed only if abnormalities were first detected by a blood
pressure monitor (Microlife AFIB; Microlife AG Swiss
Corporation, Widnau, Switzerland).15 One study did not

blood pressure monitor,'’ AliveCor
KardiaMobile,"*'" or MyDiagno-
stick single-lead ECG recording'® to detect abnormalities
and determine the need for referral.

Only 2 studies™ reported the inter-rater agreement
between the pharmacist, cardiologist, and the AliveCor
KardiaMobile algorithm interpretation of single-lead ECG
recordings. In one study, the interrater agreement (Cohen’s
kappa [«]) was 0.56 between the pharmacist and mobile
algorithm, and 0.70 between the cardiologist and mobile
algorithm.® In the other study, inter-rater agreement was
reported as Cohen’s x 0.69 (95% confidence interval [CI],
0.56-0.82) between the pharmacist and cardiologist, and
0.72 (95% (1, 0.60-0.85) between the mobile algorithm and
cardiologist.”

Two studies evaluated cost-effectiveness using a
National Institute for Health and Care Excellence cost-
ing report for atrial fibrillation,” or treatment/outcome
data from a UK cohort of 5555 patients with inciden-
tally detected asymptomatic atrial fibrillation.'® Incre-
mental savings of approximately £120 million using the
AliveCor KardiaMobile device and £50 million using
pulse palpation were predicted on the basis that screen-
ing was applied to all patients in England and Wales
>65 years old, with 50% uptake of screening and newly
detected atrial fibrillation.” In the other study, an incre-
mental cost-effectiveness ratio, based on 55% of warfa-
rin prescription adherence, was reported as $AUD
30,481 (€15,993; $USD 20,695) for preventing one
stroke.'®
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Figure Roles pharmacists could adopt in the delivery of integrated atrial fibrillation care across
the health care continuum — hospital, general practice, and community pharmacy.

AF = atrial fibrillation; BP = blood pressure.

"A" ANTICOAGULATION/AVOID STROKE:
PHARMACIST INTERVENTIONS FOR
ANTICOAGULANT MANAGEMENT

Thirty studies investigated the effect of pharmacist-
led interventions to optimize anticoagulation for
stroke prevention in atrial fibrillation'’™*") (Table 2).
Half of the studies (n = 15) were conducted in
hospitals’I7,18,2(),21,26,28—31,35—37,4(),42,44 and the remain-
der in outpatient clinics (n = 6),” """ general
practice (n = 2),”>*** non-profit integrated health care
delivery systems (n = 2),'”*” Veterans Health Admin-
istration site(s) (n = 2),34’41 and an Academic Health-
care System (n = 1).”’ The study setting was not
specified in 2 studies.””® Studies included patients
on warfarin (n = 9),'%20:23:30:36.37.394% on-vitamin K
antagonist oral anticoagulants (NOACs)
(n = 8)!7?731354 or both (n = 1).*° Nine studies
referred broadly to anticoagulants,”?>*27:2%:29-38:40.43.45
and 3 evaluated antithrombotics.”’"*>** Seven studies
reported the quality of warfarin therapy, measured by
time in therapeutic range (TTR),'%20-30-36.37.39.44 7
reported on health outcomes (thromboembolism,
bleeding, mortality),'?-?"-2%7333-3%44 15 reported on
oral anticoagulant (OAC) prescribing,”' **
28,31,34,38,40,42,43,45,46 one on patient knowledge,n
on patient cognition,'’ 2 on patient satisfaction,
and 3 on medication adherence.’”’**' Six of these
studies reported on 2 outcomes, including TTR and
health outcomes,?’g’44 medication adherence and health
outcomes,’> patient satisfaction and OAC

one
17,28

prescribing,”® patient satisfaction and cognition,'’ and
patient knowledge and medication adherence.’”

Quality of Warfarin Therapy (TTR)

Physician—pharmacist collaborations were the most com-
mon intervention types in studies reporting on quality of
warfarin therapy, using TTR.'®**** Most studies reported
differences in TTR between the pharmacist intervention
and control group, with 3 reporting significantly higher
TTR in the intervention group compared with
controls.””**** Two studies found no significant difference
in TTR between groups (Table 2).'**° One study found a
significantly higher proportion of participants with TTR
>60% in the physician—pharmacist atrial fibrillation warfa-
rin clinic compared with those who attended a general
clinic (73.7% vs 47.1%, P = .002).** Another study imple-
mented a 12-week pharmacist management program for
atrial fibrillation patients with a TTR <50%. Participants
were categorized by warfarin adherence (low: 2 or more
missed doses; medium: one missed dose; high: no missed
doses).37 There was a significant difference in basal,
12-week, and 1-year mean TTR within low-, medium-, and
high-adherence groups (Table 2).

Health Outcomes

Seven studies reported on health outcomes
(Table 2). Only one study that used a before-and-after
design was powered to performed adjusted analyses,”’
and found that a pharmacist-led anticoagulant manage-
ment service focused on TTR improvement was

19,27,29,33,35,39,44
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Table 1 Characteristics of Cross-Sectional Studies of Pharmacist-Led Screening for Atrial Fibrillation

First Author (Study Name),
Year, Country

Study Setting (n) 3Sample Size

PAge (Median [IQR],

Description of Screening Intervention

Mean =+ SD)
Proportion of Females, n
(%)
Screening device: AliveCor KardiaMobile single-lead ECG
Khanbhai (CAPTURE-AF), Community pharmacies 41737 Pharmacist screening (ECG, atrial fibrillation

P+ (n =851 were >75y)
846 (48.7%)
General practice (4) 2604

73 [69-78]

346 (57.3%)
Care homes (4) 53

P90 + *

40 (76%)
Community pharmacies 4525

(10) 573,72 + 6.49

€358 (68.19%)

2020, UK* (28)

Savickas (PDAF), 2020, UK®

Savickas, 2019, UK®

Zaprutko, 2020, Poland’

Anderson, 2020, USA® Health fairs (13) 3697
P56 + 15
494 (71%)
Community pharmacy (1), %223
nursing home (1), hos-  °66 & 15
pital outpatient cardiol- 131 (64%)

ogy clinic (1)

Cunha, 2019, Portugal’

21144
P54.99 + *
505 (44.1%)
Community pharmacies 594

(6) 968.3 £ 8.9

ex

Public awareness
campaign

Hazelrigg, 2019, UK™!

Twigg, 2016, UK*®

1000
76 £7
®560 (56%)
Screening device: Microlife AFIB (Atrial fibrillation-detecting BP monitor)
Bacchini, 2019, Italy™ Community pharmacies 43071
(74) £73.7 £ 9.2 (screening
positive), 66.4 + 9.9
(screening negative)
€1855 (60.4%)

Lowres (SEARCH-AF), 2015,  Community pharmacies
Australia®® (10)

Screening device:*
Lobban, 2018, UK, Portugal, Community pharmacies
Spain, Canada, New Zea- @)
land, France, Hungary,
Prague, Switzerland,
Australia*?
Screening device: MyDiagnostick single-lead ECG
Modesti (Elba-AF), 2017, General practice (10),
Ttaly*® community pharmacies
(10) Cx

32573
564.71 & 12.95
€1773 (68.9%)

1000 (target)

*

screening tool), specialist team referral if possi-
ble atrial fibrillation

Pharmacist screening (pulse palpation, ECG), ECG
over-read by cardiologist within 72 h, irregular-
ities reported to GP

Pharmacist screening (pulse palpation, ECG), ECG
over-read by cardiologist within 72 h, irregular-
ities reported to GP

Pharmacist or student (with pharmacist supervi-
sion) screening (ECG only), ECG over-read by
cardiologist within 48 h, participants contacted
if atrial fibrillation detected, advised to self-
refer to GP

Student pharmacist screening with pharmacist
supervision (ECG, CHA,DS,-VASc), advised to
seek follow-up with doctor if irregularities

Pharmacist screening (brief medical history, pulse
palpation, ECG), ECG over-read by cardiologist,
if irregularities, advised to seek follow-up with
doctor (community pharmacy), directly referred
to physician (nursing home), or 12-lead ECG
immediately reviewed by cardiologist (hospital
outpatient cardiology clinic)

Pharmacist and nurse screening (ECG, CHA,DS,-
VASc), participant education, 12-lead ECG if
irregularities with referral to GP

Pharmacist or pharmacy staff initial screening
(brief medical history, alcohol consumption
questionnaire [Audit-C], atrial fibrillation
detecting BP monitor) and if possible atrial
fibrillation, ECG obtained and over-read by car-
diologist if atrial fibrillation detected again

Pharmacist screening (brief medical history, pulse
palpation, ECG) and ECG over-read by
cardiologist

Pharmacist screening and brief medical history,
advised to seek follow-up with doctor or attend
hospital if irregularities

Pharmacist screening (pulse palpation, single-
lead ECG where possible, symptom and risk fac-
tor assessment), referral to doctor if
irregularities

Pharmacist screening (brief medical history, ECG)
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2022. For personal use only. No other uses without permission. Copyright ©2022. Elsevier Inc. All rights reserved.



1414 The American Journal of Medicine, Vol 135, No 12, December 2022

Table 1 (Continued)

First Author (Study Name),
Year, Country

Study Setting (n)

3Sample Size
PAge (Median [IQR],

Description of Screening Intervention

Mean =+ SD)
Proportion of Females, n

(%)

Screening device: HeartCheck CardioComm single-lead ECG
Sandhu (PIAAF-Pharmacy),
2016, Canada (30)

Community pharmacies 41145

®77.2 + 6.8 (unrecognized
or undertreated atrial
fibrillation), 74.6 + 6.8
(no atrial fibrillation)

677 (59.1%)

Volunteer or research staff screening (brief medi-
cal history, ECG over-read by cardiologist, 2
automated BP readings [PharmaSmart], Cana-
dian Diabetes Risk Assessment Questionnaire),
participant education and opportunity to speak
to pharmacist

BP = blood pressure; CAPTURE-AF = Community pharmacy led atrial fibrillation detection and referral service; CHA,DS,-VASc score = score of 1 point each
for congestive heart failure, hypertension, female, age 65-74 years, diabetes mellitus, vascular disease and 2 points for previous stroke/transient ischemic
attack/thromboembolism and age >75 years; ECG = electrocardiogram; Elba-AF = screening of undiagnosed atrial fibrillation on the Isle of Elba;
GP = general practitioner; PDAF = pharmacists detecting atrial fibrillation; PIAAF-Pharmacy = Program for the identification of “actionable” atrial fibrilla-
tion in the pharmacy setting; SEARCH-AF = Stroke prevention through community screening for atrial fibrillation using iPhone ECG in pharmacies

*Not reported.

associated with lower odds of a composite endpoint of
clinically relevant bleeding, thromboembolism, and all-
cause mortality (adjusted odds ratio [OR] 0.69; 95%
CI, 0.54-0.87).” A cohort study of 460 participants
(intervention n = 90, control n = 370) carried out at an
Academic Healthcare System found no association
between pharmacist-led management of patients taking
NOACs and the same composite endpoint (Table 2),
although the study was limited by low statistical
power.”” One cohort study of pharmacist-led rivaroxa-
ban management for atrial fibrillation patients found no
association with heart failure, left atrial dilation, or
thrombosis, but a significantly lower incidence of
bleeding events when compared with patients under the
care of cardiologists or primary care providers (gastro-
intestinal: 6.1% vs 12.4%, P = .038; skin ecchymosis
0.6% vs 4.5%, P = .018).35 Other studies reported no
association between pharmacist-led interventions and
health outcomes.'”-****

OAC Prescribing

Most studies explored the impact of pharmacist interven-
tions on the appropriateness of OAC prescribing”*>%!-344¢
or OAC prescribing rates (Table 2).>' %2042 Tnappro-
priate OAC use was reported to be less likely in atrial
fibrillation patients who received multidisciplinary fol-
low-up (cardiologist, nurse, pharmacist) compared with
cardiologist-only follow-up (8% vs 22%)." Other inter-
ventions, including pharmacist-delivered patient educa-
tion to promote shared decision-making”® and a
pharmacist anticoagulant management program for
patients newly initiated on NOACs,” were also associ-
ated with improved appropriateness of OAC therapy
(Table 2). One small cohort study (n = 87) found phar-
macist-led clinics targeting patients with suboptimal

vitamin K antagonist (VKA) therapy (TTR <65%) pro-
moted review of anticoagulant therapy, with 65 partici-
pants (74.7%) switched from VKA to NOAC.”* In 5
studies,”>*>?%**%  pharmacists were responsible for
independently reviewing medical records to identify
patients with atrial fibrillation not prescribed anticoagu-
lation. Only 3 studies explored whether this translated
into increased OAC prescribing.””*>**> One randomized
controlled trial of 1727 participants found no significant
difference in the proportion of OAC prescriptions
between intervention and usual care groups (Table 2).*
In a before-and-after study, higher OAC prescribing
rates were reported in 2 clinical commissioning
groups,”” and in another cohort study, the proportion of
atrial fibrillation patients prescribed OAC increased sig-
nificantly from 62% to 80% (Table 2).”> Other studies
also demonstrated positive effects of other distinct phar-
macist-led interventions on increasing OAC prescribing
(Table 2).21:23:26:40.42

Medication Adherence, Knowledge, and Patient
Satisfaction

Pharmacist-delivered patient education was a core com-
ponent of 3 studies’”*>*' that reported on patient
knowledge3 > and medication adherence (Table 2).33’33’41
In a before-and-after study of 68 participants taking
dabigatran, there was no significant difference in the
proportion of participants with a medication possession
ratio (number of dispensed doses in a specified time
period divided by the total number of days in that time
period) >80% (Table 2).*> A larger mixed-method study
(n = 4863) also found no significant association between
pharmacist education and dabigatran adherence (adjusted
relative risk 0.94; 95% CI, 0.83—1.06).41 In contrast,
another educational intervention significantly increased
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Table 2 Characteristics of Studies of Pharmacist Interventions for Anticoagulation in Atrial Fibrillation

Author (Study
Name), Year,
Country

Study Setting (n),
Study Design

Intervention/Control

3Sample Size

PAge (Median [IQR], or

Proportion of Females, n

Mean + SD)

(%)

Description of Intervention and
Control (Where Applicable)

Main Findings

Quality of warfarin therapy (TTR)

Wang, 2021,
China**

Marcatto’, 2021,
Brazil“®-3’

Liang, 2019,
China*®

Hospital (1), cohort
study

Hospital (1), cohort
study

Hospital (1),
randomized
controlled trial

Phelps, 2018, USA** Non-profit inte-

grated healthcare
delivery system
(1), before-and-
after study

Kose, 2018, Japan®* Hospital (1), cohort

An, 2017, Japan®

study

Hospital (1), cohort
study

357/208

®67.1 + 10.9/70.4 +
9.5

€31 (54.4%),/116
(55.8%)

4262
b

Cx

377/75

®60.1 + 16.3/62.5 &
14.5

36 (46.8%),/31
(41.3%)

34764/3641

®74.6 +10.1/73.9 +
10.6

€2626 (55.1%),/1948
(53.5%)

216/23

b71.8+2.2/723+
1.8

7 (43.8%)/4 (17.4%)

€25/32

470 [64-76.5]/72
[66.3-76.8]

€13 (52%)/9 (28.1%)

Physician—pharmacist atrial fibrilla-
tion warfarin clinic, joint determi-
nation of INR target, drug dosage,
treatment course, date of next
visit. Pharmacist-delivered patient
education, assessment of TTR and
INR at follow-up, dose adjustments
as needed vs general clinic
(control)

Pharmacist-led warfarin management

for atrial fibrillation patients with
TTR <50%, 12-wk program (educa-
tion, dispensing, INR monitoring,
dose adjustment, adherence/
adverse event assessment). Phar-
macist visits once weekly for 4 wk,
then according to INR monitoring.
After wk 12, medical team provide
care without pharmacist presence

Pharmacist-led warfarin education
and follow-up service (2 phone
calls days 30 and 90 post-dis-
charge) vs usual care (control)

Pharmacist-led AMS with efforts to
improve warfarin therapy for atrial
fibrillation patients, specifically
TTR vs pharmacist-led AMS before
efforts were made to improve war-
farin therapy (control)

Pharmacist and physician vs physi-
cian-only (control) guidance on
warfarin treatment for atrial fibril-
lation patients with chronic kidney
disease

Pharmacist (confirmation of drug
—drug interactions, monitoring
bleeding/PT-INR, dose-adjustment
recommendations, patient educa-
tion-lifestyle precautions, warfa-
rin-food interactions) and
physician (oral instructions with
lifestyle guidance generally omit-
ted) management of atrial fibrilla-
tion patients with HF vs physician-
only management (control)

Significantly higher proportion of
participants achieved a TTR
>60% (intervention 73.7% vs
usual care 47.1%, P =.002).

Significant difference in basal, 12
wk, and 1y mean TTR within
low-, medium-, and high- war-
farin adherence groups (low:
15.8% + 17.4 vs 35.9% =+
19.9 vs 46.7% + 20.8, P < .001;
medium: 11.7% =+ 15.9 vs
49.0% =+ 23.5vs 51.7 + 20.9, P
< .001; high: 13.7% + 15.8 vs
61.4% £ 21.5 vs 60.8% + 22.6,
P < .001).

No significant difference in TTR
(intervention 35.9% vs usual
care 29.5%, P =.203)

Significantly higher TTR after
efforts were made as part of the
pharmacist-led AMS (70.5% vs
63.4%, P < .001)

TTR (defined as PT-INR 1.6-2.6)
significantly higher in pharma-
cist and physician group vs phy-
sician-only group (76.8% £
15.6 vs 55.9% + 25.1, P =.005)

TTR (defined as PT-INR 1.6-2.6)
significantly higher in pharma-
cist and physician group vs phy-
sician-only group (73.8% [61.4-
93.4] vs 59.8% [44.2-77.4],
P=.017)
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Table 2 (Continued)

Author (Study Study Setting (n),
Name), Year, Study Design
Country

Proportion of Females, n

Intervention/Control

3Sample Size
PAge (Median [IQR], or

Mean =+ SD)

(%)

Description of Intervention and
Control (Where Applicable)

Main Findings

Aidit, 2017, Hospital (1),
Malaysia®® before-and-after
study

Health outcomes
Wang, 2021,
China**

Hospital (1), cohort
study

Li, 2020, China®>  Hospital (1), cohort

study

Academic Health-
care System (1),
cohort study

Jones, 2020, USA?’

Kirwan®, 2020,
Canada®

Hospital emergency
departments (2),
cohort study

Phelps, 2018, USA*® Non-profit inte-
grated health care
delivery system
(1), before-and-
after study

2106/126

P66.11 -+ 10.81 (all
participants)

80 (53%) (all
participants)

357/208

b67.1 + 10.9/70.4 +
9.5

©31 (54.4%),/116
(55.8%)

2179/202

b76.3 +7.8/75.2 £ 7.1

69 (38.5%),/80
(39.6%)

290/370

®68.9 4+ 11/67.1 & 12

€34 (37.8%)/141
(38.1%)

2177
570 [61-78]
“92(52%)

34764/3641

®74.6 +10.1/73.9 +
10.6

€2626 (55.1%),/1948
(53.5%)

Pharmacist and physician-led WMTAC
for atrial fibrillation patients. Phar-
macists responsible for patient
education/counseling and imple-
mentation of a treatment protocol,
recommendations made for dose
adjustments/continuation of war-
farin therapy vs physician-led
WMTAC with referral to pharmacist
only when necessary (control)

See Wang 2021, Quality of warfarin
therapy (TTR)

Remote pharmacist-led management
of atrial fibrillation patients taking
rivaroxaban. Education, drug
administration and observation of
drug interactions, weekly adverse
event monitoring vs usual care by
cardiologists or primary care pro-
viders (control)

Pharmacist-led AMS for atrial fibrilla-
tion patients on NOACs. Initial
patient education, phone calls
(discuss stroke or bleeding con-
cerns, adherence, and provide
reminders about required blood
tests) or chart reviews vs other pro-
viders: neurologists, cardiologists
and primary care providers
(control)

Implementation of a pathway (SAFE)
developed by pharmacists and
physicians for patients with new
atrial fibrillation diagnoses (step 1:
assessment of contraindications to
0AC; step 2: stroke risk assessment
with CHADS65; step 3: OAC dosing
if indicated). Pathway triggered
referral to atrial fibrillation clinic,
letter for family physician, and fol-
low-up call from pharmacist

See Phelps 2018, Quality of warfarin
therapy (TTR)

No significant difference in TTR
between pharmacist and physi-
cian-led WMTAC vs physician-
led WMTAC (63.97% =+ 19.41 vs,
59.25% =+ 20.74, P=.120)

No significant difference in
thromboembolic (intervention
5.3% vs control
5.3%, P =1.000) or bleeding
events (intervention 3.5% vs
control 4.3%, P =1.000)

No significant difference in
thrombosis, heart failure, left
atrial dilation. Significant
reduction in incidence of gas-
trointestinal bleeding (inter-
vention 6.1% vs control 12.4%,
P =.038), skin ecchymosis
(intervention 0.6% vs control
4.5%, P=.018)

No significant difference in the
composite endpoint of throm-
boembolism, bleeding, and all-
cause mortality between inter-
vention vs control (HR 1.25;
95% CI, 0.70-2.24)

65/73 (89%) participants reached
90-d follow-up, one report of
gastrointestinal bleeding in
participant taking OAC, and one
report of stroke in participant
who refused 0AC

Significantly lower odds of the com-
posite endpoint of clinically rele-
vant bleeding, thromboembolism,
and all-cause mortality associated
with pharmacist-led anticoagulant
management (adjusted OR 0.69;
95% (I, 0.54-0.87)
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Table 2 (Continued)

Author (Study Study Setting (n),  Intervention/Control  Description of Intervention and Main Findings
Name), Year, Study Design 3Sample Size Control (Where Applicable)
Country PAge (Median [IQR], or
Mean =+ SD)
Proportion of Females, n
(%)
An, 2017, USA™ Nonprofit, inte- 432074 Pharmacist-led anticoagulation No significant difference in stroke

grated health care °72.2 +10.7
delivery organiza- 13,645 (42.5%)
tion (1), com-

prised of hospitals

(14), outpatient

facilities (>200),

and a centralized

laboratory (1),

cohort study

clinic for atrial fibrillation patients
on warfarin (approximately weekly
for first 3 mo of treatment and
every 3 wk after 6 mo). Pharmacists
responsible for monitoring, dose
adjustment, and reversal, triage of
related adverse events, drug inter-
action interventions, telephone
counseling

Lee, 2013, USA™® 220/48!

b78 [72-83]/72 [67-81]
0 (0%)/1 (2%)

Outpatient clinic
(1), before-and-
after study

Pharmacist anticoagulation clinic for
dabigatran (patient education on
adherence, tolerance issues, stor-
age and refill at initial consulta-
tion). Follow-up at 2 wk, 1 mo, and
3 mo vs usual care (control)

OAC prescribing
Sandhu2?3¢ (PIAAF

Rx), study ongo-
ing, Canada®’

Community phar- 370 (estimate)
macy (1), random- °*
ized controlled ~ ©*

Community pharmacist initiates/
adjusts OAC therapy in atrial fibril-
lation patients vs enhanced usual

trial care — community pharmacist
refers atrial fibrillation patients to
physician for OAC therapy (control)
Brouillette’, 2021,  Multidisciplinary 4307 MDT follow-up of cardiologists,
Canada“® heart failure clinic °* nurses and pharmacists for atrial
(1), general out-  “* fibrillation patients vs cardiologist-
patient clinic (1), only follow-up (control)
cohort study
Khalil, 2021, Hospital (1), 465/61 One-to-one education with pharma-
Australia®® before-and-after  °72.78 & * (males), cist during admission of new atrial
study 75.03 £ * (females)/  fibrillation patients, provision of

75.30 + * (males),
74.60 + * (females)
€29 (44.6%)/30

atrial fibrillation brochure to pro-
mote shared decision-making
about 0AC therapy vs usual care

(49.1%) provided pre-intervention (control)
Schwab, 2021, Hospital (1), cohort 2146,/99 Emergency physicians, pharmacists,
USA“° study b73.6 &+ 14.7/75.2 + and electrophysiologists collabo-
12.6 rating in shared decision-making
77 (52.7%) /51 model; emergency physician iden-
(51.5%) tifies atrial fibrillation patients

using ECG, referral to electrophysi-
ologist when atrial fibrillation con-
firmed, pharmacist determines
appropriate OAC, provides medica-
tion, arranges post-discharge clinic
with electrophysiologist/cardiolo-
gist vs usual care (control)

or systemic embolism event
rates between patients with TTR
<65% who received frequent
pharmacist interventions

(>24 times per year) and
patients with TTR <65% who
received less frequent interven-
tions (1.88 vs 1.54 per 100 per-
son-years, respectively,

P =.780)

No significant difference in fre-
quency of minor (P = .148) or
major bleeding events
(P=.516) between pharmacist
anticoagulation clinic for dabi-
gatran and usual care

Proportion of participants receiv-
ing optimal OAC therapy (pend-
ing, study ongoing)

Inappropriate anticoagulant use
less likely with MDT follow-up
(8% vs 22%). Prescription of
VKA in NOAC-eligible patients
and incorrect NOAC dosing were
the most common reasons for
inappropriate use

Significant improvement in the
appropriateness of OAC therapy
(intervention 92% vs control
36%, P < .001)

Significant increase in proportion
of atrial fibrillation patients
discharged on 0AC (87.8%
intervention vs 62.3% control,
P <.001)
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Table 2 (Continued)

Author (Study Study Setting (n),
Name), Year, Study Design
Country

3Sample Size
PAge (Median [IQR], or

Description of Intervention and
Control (Where Applicable)

Intervention/Control

Mean =+ SD)

Proportion of Females, n

(%)

Main Findings

Wang", 2019, USA*> AMS clinics (14),
randomized con-

trolled trial

Mensah’, 2019,
USA%®

Leef, 2019, USA®

Durand’, 2018, UK** General practices
(20), before-and-

after study

Brown', 2017, UK?®> Outpatient clinics
("), before-and-

after study

Virdee, 2017, UK*?

*, cohort study

Veterans Health
Administration
(1), cohort study

General Practices
(15), cross-sec-
tional study

31727°
bx

Pharmacist assessment of appropri-
ateness of initiating OAC in atrial
C* fibrillation patients identified with
CHA,DS,-VASc score >2 and no 0AC
prescription within 12 mo, escala-
tion to primary care provider as
needed vs usual care (control)

4489 Pharmacist review of patient records
b to confirm documentation support-
e ing absence of OAC in patients with

atrial fibrillation/atrial flutter.
Pharmacist contact with physician
to request review to initiate OAC or
document reason for no treatment

AMS for new atrial fibrillation
patients started on NOACs, gener-
ally led by pharmacists

35060
69 + 10
€96 (1.9%)

4501 Pharmacist identification of atrial
b+ fibrillation patients not on OAC or
o on antiplatelet monotherapy using

patient records and APL-AF soft-
ware, review of medical records to
confirm atrial fibrillation diagnosis,
blood results and patient charac-
teristics with initiation of 0AC
therapy (warfarin or NOACs) when
indicated vs usual care provided
pre-intervention (control)

ax Pharmacist-led virtual clinics with
b+ GPs to identify atrial fibrillation
o patients with a CHA,DS,VASc score

>2 not anticoagulated vs usual
care provided pre-intervention
(control)
4497 Pharmacist treatment recommenda-
b75.5 + 11.9 tions made to GP for atrial fibrilla-
€206 (41.4%) tion patients with CHA,DS,-VASc
score >1/>2 (male/female) and no
anticoagulant prescription

432/1727 (25%) participants
potentially eligible for OAC.
After pharmacist screening, 75/
432 (17%) escalated to the pri-
mary care provider. No signifi-
cant increase in proportion of
OAC prescriptions (intervention
4.1% vs control 4.0%, P = .860)

349/489 (71.4%) patients had
warfarin initiated or clear docu-
mentation to explain reason for
the absence of OAC therapy
after pharmacist review

Improvement in correct NOAC dos-
ing when compared with other
fee-for-service nonintegrated
systems. 4735/5060 (93.6%)
new atrial fibrillation patients
prescribed rivaroxaban or dabi-
gatran at the correct dose, 86/
5060 (1.7%) overdosed and
239/5060 (4.7%) under-dosed

Significant increase in proportion
of atrial fibrillation patients
prescribed OAC from 62% to
80%, P < .001

Increased prescription of anticoa-
gulation for atrial fibrillation
patients in 2 CCGs from 73%
(pre-intervention) to 83%
(postintervention), and from
72% to 78%

202/497 participants (40.6%)
suitable for anticoagulation,
103/202 (51%) commenced on
anticoagulant (76/202 refused,
16/202 failed to attend, 7 com-
menced treatment in secondary
care), 85/103 (83%) switched
from antiplatelet to
anticoagulant
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Table 2 (Continued)

Author (Study
Name), Year,
Country

Study Setting (n),
Study Design

Intervention/Control

3Sample Size

PAge (Median [IQR], or

Proportion of Females, n

Mean =+ SD)

(%)

Description of Intervention and
Control (Where Applicable)

Main Findings

Dowling, 2016, UK** Outpatient clinic

Larock, 2014,
Belgium®’

Jackson, 2011,
Australia®®

Touchette, 2007,
USA“?

Bajorek, 2005,
Australia®*

Burkiewicz, 2004,
USA??

(1), cohort study

Hospital (1), cross-
sectional study

Hospital (1),
before-and-after
study

Hospital (1),
before-and-after
study

Hospital (1), cohort
study

Outpatient clinics

(2), cohort

g7
576.9 + *
46 (52.9%)

269
74 [45-89]
€26 (38%)

134/394
b79 4 */75 + *
84 (63%),/180 (45%)

2154/98

®79.7 £ 10.2/77.8
10.1

76 (49.4%)/57
(58.2%)

218
b85.2 + 6.2
€133(61%)

2131/47

©71.7 + 11.3/74.7 +
11.5

66 (50.4%)/24
(51.1%)

Pharmacist-led anticoagulant review
clinic (weekly, 4-h clinic for 6 mo)
targeted at atrial fibrillation
patients on VKA with TTR <65%

Pharmacist assessment of dabigatran
and rivaroxaban prescribing using
Medication Appropriateness Index
tool adapted for NOAC prescribing
with recommendations made to
physicians

Pharmacist stroke risk assessment in
atrial fibrillation patients, antith-

rombotic therapy recommendations

to physicians vs usual care pro-
vided pre-intervention (control)

Pharmacist review of antithrombotic
prescribing in atrial fibrillation
patients, assessment of bleeding
risk factors, interacting medicines,
direct patient interview, treatment
recommendations made to physi-
cians vs usual care provided pre-
intervention (control)

Pharmacist identification of atrial
fibrillation patients, consultation
with patients, caregivers, and MDT
to obtain information for applica-
tion of evidence-based algorithm
to determine appropriate antith-
rombotic, discussion with clinical
team at ward rounds/case confer-
ences before final treatment deci-
sions made

Ambulatory care clinic (delivered by
cardiologists and primary care
physicians) for atrial fibrillation
patients with access to a pharma-
cist—staffed AMS vs ambulatory
care clinic without access (control)

65/87 (74.7%) switched from VKA
to NOAC, 63/87 continued on
NOAC at 2-wk follow-up, 1/87
had VKA discontinued (hemor-
rhagic risk outweighed benefit),
21/87 (24.1%) remained on VKA

34/69 (49%) inappropriate crite-
ria for treatment, 48 pharmacist
interventions, 94% accepted by
physicians

Significant increase in warfarin
use from 43% to 58% P = .050,
significant decrease in aspirin
use from 48% to 39%, P = .040
from admission to discharge in
intervention group, no signifi-
cant change in antithrombotic
use from admission to discharge
in usual care

No significant difference in
antithrombotic use (70.8%
intervention vs 67.3% control,
P =.580), significant difference
in proportion of patients with
antithrombotic discharge plan
(88.3% intervention vs 73.5%
control, P < .01), significantly
higher odds of planned or actual
warfarin use with intervention
(adjusted OR 2.46; 95% CI,
1.63-3.74)

78/218 (35.8%) had changes
made to antithrombotic pre-
scribed pre-intervention (at
admission); 60/78 (76.9%)
treatment upgrade (no therapy/
antiplatelet to anticoagulant),
significant overall increase in
antithrombotic use pre-inter-
vention vs postintervention
(at discharge), 59.6% vs 81.2%,
P <.001

Significant difference in warfarin
use between clinic with access
to pharmacist-staffed AMS vs
clinic without access (77.9% vs
61.7%, P =.030), access to
pharmacist-staffed AMS was an
independent predictor of warfa-
rin use (adjusted OR 2.19; 95%
(I, 1.05-4.56)
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Table 2 (Continued)

Author (Study Study Setting (n),  Intervention/Control  Description of Intervention and Main Findings
Name), Year, Study Design 3Sample Size Control (Where Applicable)
Country PAge (Median [IQR], or
Mean =+ SD)
Proportion of Females, n
(%)
Medication adherence, knowledge and patient satisfaction
Khalil, 2021, Hospital (1), 465/61 See Khalil 2021, OAC prescribing Significant improvement in
Australia®® before-and-after  °72.78 & * (males), patient satisfaction measured
study 75.03 + * (females)/ using a standard satisfaction

survey based on a Likert scale
(intervention 68% vs control
25%, P < .001)

75.30 + * (males),

74.60 + * (females)
€29 (44.6%)/30

(49.1%)
4100/99 Pharmacist implementation of evi-
75.9 +9.0/75.8 £ 9.1  dence-based pharmaceutical care
45 (45%)/46 (46.5%)  model. Pharmacists consider

Satisfaction (14.6 & 0.9 vs 13.8
+ 1.0, P < .01) and cognition
scores (22.6 + 2.2 vs 20.8 =

Sun, 2021, China'”  Hospital (1), ran-
domized con-
trolled trial

patients’ preferences, search and

evaluate literature, provide objective

suggestions to hospitalized atrial
fibrillation patients taking rivaroxa-
ban vs implementation of a general

3.0, P < .01) measured using a
questionnaire designed by the

researchers significantly higher
in patients in intervention

group

pharmaceutical care model (control)
Leblanc?, 2017, *, cohort study 338 Pharmacist-delivered education and Increased patient knowledge
Canada® bx counseling to atrial fibrillation (assessed using 5 questions) of
ex patients taking NOACs atrial fibrillation and NOAC use
from 3.7/5 (baseline) to 4.3/5
(4-mo follow-up), increased
medication adherence from 93%
(baseline) to 98% (4-mo follow-
up), P <.001

Pharmacist review of dabigatran pre- Pharmacist patient education had
no effect on dabigatran adher-
ence (adjusted RR 0.94; 95% (I,
0.83-1.06), significant associa-
tion between pharmacist-led
monitoring on dabigatran
adherence (adjusted RR 1.25;
95% CI, 1.11-1.41)

No effect on mean medication pos-
session ratio (intervention 93.1%
vs control 88.3%), no effect on
the proportion of participants
achieving a medication posses-
sion ratio >80% (intervention
25% vs usual care 10%, P =.160)

Shore, 2015, USA*!  Veterans Health 24863
Administration b scriptions for atrial fibrillation
sites (67), mixed- ©*¥ patients, patient education,
method study adverse event and adherence

monitoring

Lee, 2013, USA*® See Lee 2013, Health outcomes

220/48)|
b78 [72-83]/72 [67-81]

<0 (0%)/1 (2%)

Outpatient clinic
(1), before-and-
after study

AMS = anticoagulant management service; APL-AF = Active Patient Link — Atrial Fibrillation; CCG = clinical commissioning group; CHADS65
score = Canadian algorithm which recommends anticoagulation for most people aged 65 years old and for younger patients with congestive heart failure,
hypertension, age, diabetes, stroke/transient ischemic attack score of 1; CHA,DS,-VASc score = score of 1 point each for congestive heart failure, hyperten-
sion, female, age 65-74 years, diabetes mellitus, vascular disease and 2 points for previous stroke/transient ischemic attack/thromboembolism and age
>75 years; CI = confidence interval; ECG = electrocardiogram; GP = general practitioner; HF = heart failure; HR = hazard ratio; INR = international normal-
ized ratio; MDT = multidisciplinary team; NOAC = non-vitamin K antagonist oral anticoagulant; OAC = oral anticoagulant; OR = odds ratio; PIAAF Rx = The
Improving Stroke Prevention in Atrial Fibrillation Through Pharmacist Prescribing study; PT-INR = prothrombin time — international normalized ratio;
RR = relative risk; SAFE = safe anticoagulation initiation for atrial fibrillation in the emergency department; TTR = time in therapeutic range; VKA = vitamin
K antagonist; WMTAC = warfarin medication therapy adherence clinic.

Studies reporting on more than one outcome are listed under all relevant outcome headings with reporting of outcome-relevant results only.

*not reported.

tMarcatto et al have one other publication [Ref 48] that uses the same cohort and reports on TTR at weeks 4 and 12 without a breakdown of different
warfarin adherence groups

favailable as abstract only.

§total cohort of algorithm identified participants, stepped-wedge randomised controlled trial, all participants eventually received intervention

||45/48 participants in control group had atrial fibrillation +/- flutter and 3/48 had atrial flutter only, all participants in intervention group had atrial
fibrillation +/- flutter

9Inot reported for the entire cohort of 4,863 participants, only reported for participants taking part in the qualitative aspect of the study.
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Table 3 Characteristics of Cohort Studies Implementing Pharmacist-Led Symptom Management Interventions for Atrial Fibrillation

Author (Study Study Setting Intervention/Control  Description of Intervention  Main Findings
Name), Year, (n) Sample Size and Control (Where
Country PAge (Median [IQR], or  Applicable)
Mean =+ SD)
“Proportion of Females,
n (%)
Labreck,* 2021, Antiarrhythmic  %12/9 Pharmacy-led outpatient Inpatients administered 120 mg twice

USA®° clinic (1) bt

3 (25%) /4 (44.5%)

Finks, 2011, USA*®  Hospital (1) 236
575 + 8.9 dose appro-
priate or accepted
dose adjustment, 78
=+ 7.6 partial dose
adjustment or no

adjustment

clinic using the AliveCor
KardiaMobile ECG to deliver
sotalol loading (electro-
physiologist oversight) vs
inpatient sotalol loading
(control)

Pharmacist assessment of

sotalol prescribing for atrial
fibrillation patients accord-
ing to renal function, physi-
cian prescribing
recommendations made
when appropriate

daily, 88.3% outpatients received this
dose (3 received different doses at
electrophysiologist discretion (n = 2), or
because of prolonged baseline QT interval
(n=1)

Pharmacist recommendation of drug dis-
continuation/dose amendment in 32/36,
accepted for 12/32 (appropriate therapy)
but not for 20/32 (inappropriate ther-
apy), no effect on all-cause hospital re-
admission rates at 6 mo for patients on
appropriate therapy (31% vs 55%,

P =.095)

ECG = electrocardiogram.
*Available as abstract only.
iNot reported.

medication adherence from baseline to 4 months and
marginally improved patient knowledge about AF and
NOAC.”” Two studies assessed the effect of pharmacist
interventions on patient satisfaction'’*® and reported
significant improvements (Table 2).'7**

"B" BETTER SYMPTOM MANAGEMENT:
PHARMACIST INTERVENTIONS FOR SYMPTOM
MANAGEMENT

Two studies tested pharmacist interventions for symptom
management in atrial fibrillation,**”" focusing on prescrip-
tion of sotalol’ or the care setting for administration®
(Table 3). In one small cohort study (n = 360), pharmacists
identified that most (89%) sotalol prescriptions were inappro-
priate based on patients’ renal function and recommended
changes to physicians, but only 38% of recommendations
were implemented.”’ In another study, pharmacists led an
anti-arrhythmic outpatient clinic for sotalol loading (over-
sight from electrophysiologist) to determine feasibility com-
pared with inpatient sotalol loading.”® Outpatient sotalol
loading was found to be a safe alternative.””

"ABC": MULTIFACETED PHARMACIST
INTERVENTIONS COVERING TWO OR MORE
COMPONENTS OF THE ATRIAL FIBRILLATION
BETTER CARE PATHWAY

Three before-and-after studies explored pharmacist imple-
mentation of multifaceted interventions aligned with >2
components of the ABC pathway (Table 4).”'° One before-

and-after study (n = 300) examined an AF-specific medica-
tion assessment tool (MAT-AF) focused on appropriate
OAC dosing by renal function, and necessary monitoring of
rate- or rhythm-controlling agents.”” Use of the medication
tool was associated with significantly higher odds of OAC
and rate-control prescriptions (OR 4.07; 95% CI, 2.12-7.82
and OR 3.92; 95% CI, 1.06-14.54, respectively).52 In another
study, pharmacists used Active Patient Link—Atrial Fibrilla-
tion software to identify AF patients potentially eligible for
OAC therapy and invited them to attend a general practi-
tioner—pharmacist clinic.”’ The clinic initiated OAC therapy
where appropriate, and optimized antihypertensive/lipid-
lowering therapy. The intervention was associated with a sig-
nificant increase in OAC prescription (77% to 83%) and the
proportion of patients with a serum cholesterol <5 mmol/L,
although this did not translate into a significant increase in
statin use. Data on dosage changes to statin therapy are not
reported.’’ There was no significant difference in the propor-
tion of patients with uncontrolled blood pressure >140/
90 mmHg.”' Delivery of a protocol for atrial fibrillation care
post-hospital discharge that comprised rate control, stroke
prevention, and risk factor assessment and modification was
associated with significantly higher odds of discharge from
the hospital emergency department (OR 4.2; 95% CI, 1.9-
9.8), but no significant reduction in hospital length of stay
for subsequent admissions.””

PHARMACIST-LED EDUCATIONAL
INTERVENTIONS

Three studies (one before-and-after’™ and 2 cohort

studies”™®)  tested  pharmacist-delivered  education
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Table 4 Characteristics of Studies of Pharmacist-Led Educational or Multifaceted Interventions Covering Two or More Components of the
ABC Pathway for Atrial Fibrillation

First Author Study Setting, (n),
(Study Name),  Study Design

Intervention/Control
#Sample Size

Description of Intervention and  Main Findings
Control (Where Applicable)

Year, Country

PAge (Median [IQR], or
Mean =+ SD)

Proportion of Females,
n (%)

Multifaceted interventions covering 2 or more components of the ABC pathway

Chahal, 2019,
uKe? before-and-after

study

Gauci, 2019,
Malta®?

Hospital (1), before-
and-after study

Gehi, 2018,
USA®?

Hospital (1), before-
and-after study

General practices (43), 2310,972 (2016/17)/

320,422 (2017/18)
b«

Cx

2150,/150

b82.7 + 6.4/81.7 &
7.6

€106 (70.7%),/96
(64%)

298,/100
®68.5 + 14.2 (all par-
ticipants)

Cx

Pharmacist identification of
atrial fibrillation patients
potentially eligible for anticoa-
gulation using patient records
and APL-AF software, patient
invitation to GP—pharmacist
consultation with anticoagu-
lant initiation, optimization of
BP/lipid therapy where appro-
priate, discussion of complex
patients at weekly MDT (cardi-
ologist, hematologist, GP with
specialist interest in cardiol-
ogy, GP coordinator, and phar-
macist) vs usual care provided
pre-intervention between April
2016/17 (control)

Pharmacist implementation of
MAT-AF to assess appropriate-
ness of antithrombotic, rate,
and rhythm therapy for atrial
fibrillation patients vs usual
care provided pre-intervention
(control)

Pharmacist-led atrial fibrillation
clinic (cardiologist/electro-
physiologist supervision) for
patient follow-up post-ED dis-
charge after an atrial fibrilla-
tion-related admission,
pharmacist delivery of protocol
for atrial fibrillation care
including rate-control and
stroke prevention, risk factor
assessment and modification,

education, coordination of care

across teams in primary care
and ED vs usual care provided
pre-intervention (control)

Significant increase in proportion of
atrial fibrillation patients pre-
scribed anticoagulation from
2016/17 to 2017/18 (77% to 83%,
P <.0001), nonsignificant
increase in use of statins (66.8%
to 68.1%), but significant increase
in serum cholesterol reported as
<5 mmol/L (64.2% to 68%,
P=.012), no significant difference
in proportion of patients with
blood pressure >140/90 mmHg
(2.9% to 3.2%)

Significantly higher odds of pre-
scription of oral anticoagulants
(OR 4.07; 95% (I, 2.12-7.82, P <
.001), rate-control (OR 3.92; 95%
(I, 1.06-14.54, P = .041), digoxin
monitoring (OR 10.40; 95% (I,
3.59-30.10, P < .001), referral of
patients on anti-arrhythmic drugs
not in sinus rhythm to cardiology
(OR 8.00; 95% (I, 1.13-56.79,

P =.038)

Significantly higher odds of dis-
charge from ED (OR 4.20; 95% (I,
1.90-9.80) but had no significant
difference on hospital length of
stay in the event of repeat ED pre-
sentations (pre-intervention 3.0
=+ 4.6 d vs postintervention 2.5 +
4.4 d, P=.560)
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Table 4 (Continued)

First Author Study Setting, (n), Intervention/Control  Description of Intervention and Main Findings
(Study Name),  Study Design 3Sample Size Control (Where Applicable)
Year, Country PAge (Median [IQR], or
Mean + SD)
Proportion of Females,
n (O/o)
Educational-based interventions
Dorian, 2020,  Hospital EDs (3), 3212 Implementation of nurse practi- No difference in repeat ED visits or
Canada’” cohort study P65 + * tioner and pharmacist-centered  hospital admissions over 12 mo
95 (45%) follow-up program (AF-QCP) for  between patients on AF-QCP fol-
atrial fibrillation patients dis- low-up program compared with
charged from hospital. Tailored historic controls
patient education, support for
self-management, atrial fibril-
lation care plan for primary
care providers, support from
cardiologists and internists vs
usual care provided pre-inter-
vention (control)
Marvanova, Faith-based institu- 497 Pharmacist-led education (70-  Participants self-reporting atrial

b75.0 & 13.7
69 (71.1%)

2019, USA>* tions (4), before-

and-after study

min event; baseline assessment
of stroke knowledge, study
questionnaire, BP and HR read-
ings, presentation, question-
and-answer session, postedu-
cation questionnaire) for com-
munity-dwelling adults

MDT atrial fibrillation clinic led
by pharmacists and electro-
physiologists to evaluate and
implement individualized
treatment plans and provide
patient education, medication
management, and follow-up

fibrillation (n = 6) identified atrial
fibrillation management as a mod-
ifiable stroke risk factor after phar-
macist-led education (none
identified it prior to educational
session)

Tran, 2013, Hospital (1), cohort %71

USA®® study ®71.7 & 9.54 clinic
patient nonhospital-
ized with atrial fibril-
lation, 72 £+ 11.8
clinic patient hospi-
talized with atrial
fibrillation

€22 (31.1%)

17/71 (23.9%) clinic patients hos-
pitalized and 2/17 (11.7%) had an
ischemic stroke, reduction in hos-
pital admission rate within 1y
when compared with reported
national admission rates occurring
within 6 mo (23.9% vs 65.8%),
study ischemic stroke rate (2.82%)
lower than rates reported in the
literature (23.50%)

ABC = Atrial Fibrillation Better Care pathway; AF-QCP = Atrial Fibrillation Quality Care Programme; APL-AF = Active Patient Link — Atrial Fibrillation;
BP = blood pressure; CI = confidence interval; ED = emergency department; GP = general practitioner; HR = heart rate; MAT-AF = medication assessment
tool for AF; MDT = multidisciplinary team; OR = odds ratio.

*Not reported.

(Table 4). Studies reported on different outcomes and the
results were variable.”*”° One reported no difference in the
number of emergency department visits or hospital admis-
sions after matching participants to historic controls,”” and
another reported lower hospital admission rates when
national admission rates were used as a comparator.”® A
70-minute pharmacist-led educational session increased the
proportion of participants who identified atrial fibrillation
as a modifiable stroke risk factor (none identified it pre-edu-
cation, 6 identified it post-education).””

DISCUSSION

Research efforts have predominantly focused on pharmacist
interventions for anticoagulant management in atrial

fibrillation, reporting on appropriateness (guideline-adher-
ence) or prescription rates. Thirteen studies have demon-
strated the feasibility of pharmacist-led atrial fibrillation
screening in primary care, most commonly using the Alive-
Cor KardiaMobile single-lead ECG. There is a paucity of
research on pharmacist-led characterization or symptom
management of atrial fibrillation, or delivery of multiface-
ted interventions to provide holistic care for AF patients
based on the ABC pathway. Extensive heterogeneity among
included studies in relation to their design, populations,
interventions, outcome measures, and statistical analyses
limits the conclusions that can be drawn from the available
evidence.

Pharmacist-led atrial fibrillation screening programs
appear to have demonstrated feasibility across a variety
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of clinical and nonclinical settings,4"2’l4'”’ To be valu-
able, any screening program must be precise, and there
must be a robust infrastructure to support effective and
safe referral and follow-up in the event of positive
screening.”’ There is a paucity of cost-effectiveness data
to accompany the studies, and use of a cross-sectional
design limited study follow-up: for example, not all
studies quantified the number of new atrial fibrillation
cases. To support implementation of atrial fibrillation
screening programs, studies need to demonstrate that the
associated expenditure translates into a reduced burden
on health and social care services. Large-scale random-
ized controlled trials are underway to address this,’*®"
but do not mention the involvement of pharmacists in
screening program delivery. Pharmacists embedded
within primary care services (general practice or com-
munity pharmacy) could run opportunistic or systematic
atrial fibrillation screening programs.

Arguably, the interventions most suitably aligned
to a pharmacist’s skill set are those that focus on
medication initiation, optimization, and education.
Pharmacist-led anticoagulant management services
comprised of education,'8’20’27’28’33’3(”37’44 adverse
event  monitoring,'’-?7-2%-33-39:37394L44 and dose
adjustment' *?%*7** were the most common interventions
tested, as well as pharmacist identification of people with
an atrial fibrillation diagnosis recorded with no evidence
of anticoagulant prescription.””*”%***> Qverall, pharma-
cist interventions increased OAC prescription rates in eli-
gible patients, and improved the appropriateness of
prescribing.

Studies that report on health outcomes require cautious
interpretation because of low statistical power due to low
event rates, with only one study adequately powered and
adjusting for confounders.” Further refinement of pharma-
cist interventions to improve the quality of warfarin therapy
is required; only 3 of 7 studies reported improvements in
TTR above the recommended target >70%.7°*"~" The
paucity of studies testing pharmacist interventions for atrial
fibrillation symptom management may reflect the perceived
competency of pharmacists in making prescribing interven-
tions for rate and rhythm control therapies. A review of
studies investigating pharmacist confidence and compe-
tency in prescribing concluded that while most pharmacists
felt competent to prescribe, they lacked confidence.®' Pre-
scribing is a growing scope of practice for pharmacists, and
in the United Kingdom reforms have been made to educa-
tion and training so that individuals qualify as prescribers at
the point of first registration as a pharmacist.> Interven-
tional studies should adapt and move away from traditional
physician-led prescribing models.

Pharmacist delivery of multifaceted interventions for
atrial fibrillation that targeted 2 or more ABC pathway com-
ponents relied on collaboration with general practitioners,
cardiologists, and electrophysiologists. This is similar to
the core integrated atrial fibrillation care team outlined in
the European Society of Cardiology guidelines.” Two

multifaceted interventional studies considered atrial fibrilla-
tion symptom management with rate- or rhythm-controlling
therapies, but none reported patient-centered outcomes
such as improved symptom management and quality of life.
A patient-centered approach ought to be adopted in future
interventional studies that aim to improve symptom man-
agement in atrial fibrillation.

CONCLUSIONS

In summary, pharmacists can help to operationalize differ-
ent components of the "CC to ABC" model for integrated
atrial fibrillation care. Most of the available data consider
individual ABC pathway components in isolation, particu-
larly "A — Anticoagulation/Avoid stroke". As the scope of
pharmacist practice continues to evolve and includes pre-
scribing, it seems feasible for pharmacists to deliver all
components of the ABC pathway across the health care
continuum. Hospital pharmacists could perform targeted
medication reviews for atrial fibrillation patients, optimiz-
ing therapies with cardiology input as needed and providing
education. In primary care, pharmacists could lead screen-
ing programs, check medication adherence, provide new
medicine reviews, monitor for adverse effects, monitor
blood pressure, blood glucose, and cholesterol, and rein-
force key educational messages. Pharmacists are a poten-
tially untapped resource in relation to integrated atrial
fibrillation care, but the pharmacy service framework would
need some re-structuring to support translation of these
pharmacist interventions into everyday clinical practice.
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