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Abstract

Background—Shared decision making (SDM) improves the likelihood that patients will receive
care in a manner consistent with their priorities. To facilitate SDM, decision aids (DA) are
commonly used, both to prepare a patient before their clinician visit, as well as to facilitate
discussion during the visit. However, the relative efficacy of patient-focused or encounter-based
DAs on SDM and patient outcomes remains largely unknown. We aim to directly estimate

the comparative effectiveness of two DA’s on SDM observed in encounters to discuss stroke
prevention strategies in patients with atrial fibrillation (AF).

Methods—The study aims to recruit 1200 adult patients with non-valvular AF who qualify for
anticoagulation therapy, and their clinicians who manage stroke prevention strategies, in a 2x2
cluster randomized multi-center trial at six sites. Two DA’s were developed as interactive, online,
non-linear tools: a patient decision aid (PDA) to be used by patients before the encounter, and an
encounter decision aid (EDA) to be used by clinicians with their patients during the encounter.
Patients will be randomized to PDA or usual care; clinicians will be randomized to EDA or usual
care.

Results—Primary outcomes are quality of SDM, patient decision making, and patient
knowledge. Secondary outcomes include anticoagulation choice, adherence, and clinical events.

Conclusion—This trial is the first randomized, head-to-head comparison of the effects of an
EDA versus a PDA on SDM. Our results will help to inform future SDM interventions to improve
patients” AF outcomes and experiences with stroke prevention strategies.

Background

Atrial Fibrillation (AF) is the most common heart arrhythmia worldwide and puts patients
at risk for having debilitating or fatal strokes.1=3 Oral anticoagulants are highly effective

at reducing stroke and mortality in patients with non-valvular AF and additional stroke

risk factors (assessed using the CHA,DS,-VASc risk stratification score).4~5 However,

they remain highly under-utilized in practice.”~11 Up to 50% of patients prescribed an
anticoagulant do not initiate therapy; an additional 30% to 50% discontinue usage within

1 year.10 The trade-off for taking anticoagulants is an increased risk of bleeding; with
anticoagulants being the most common cause of adverse drug events resulting in emergency
room visits or hospitalizations.12-14 Additionally, the choice of which anticoagulant to take
is not straightforward. While warfarin is inexpensive and has been used since the 1950s, it
has a narrow-therapeutic range. This range can be difficult to maintain and requires frequent
monitoring, which can be burdensome to patients.1> However, direct oral anticoagulants
(DOAC) have standardized dosing and no monitoring, but they can be unaffordable for many
patients, particularly those without adequate drug coverage. Therefore, it is important for
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patients with AF to thoroughly consider the risks and benefits surrounding the initiation and
choice of anticoagulant.

Shared decision making (SDM) is a purposeful collaborative conversation between patients
and their clinicians regarding health care decisions, and is particularly useful when decisions
are complex and are influenced by individual patient values.16: 17 Models of SDM stress
clear communication to patients of the risks and benefits of all treatment options, including
the option of no treatment, while allowing patients to share their treatment preferences,
relevant values, and goals of care with clinicians. SDM yields both short-and long-term
benefits; patients who actively participate in their medical decisions tend to be more
satisfied with their care, potentially more adherent to initial treatment decisions, and report
improved quality of life compared to those who do not.18-20 The latest American Heart
Association/American College of Cardiology/Heart Rhythm Society (AHA/ACC/HRS) and
European Society of Cardiology (ESC) guidelines for management of patients with AF
recommend SDM for decisions surrounding anticoagulant use.}1: 21 SDM is part of the
“Atrial Fibrillation Better Care” pathway; a clinical management program recommended by
the ESC for improving clinical outcomes in patients with AF.11: 22

Decision aids (DA) are tools intended to support patients and clinicians in SDM. They
provide accurate balanced information in an organized easy to understand format, clarify
patients’ values, and improve SDM skills.23 DAs have been shown to increase patient
knowledge of diagnostic and treatment options, satisfaction with the decision-making
process, involvement in SDM, concordance between patient preference and treatment
received, and communication with clinicians.24 Additionally, DAs can improve patient
decision making by reducing decisional conflict and uncertainty.24

There are currently two types of decision aids: (1) patient decision aids (PDA) that are
used by the patient before meeting with their clinician to prepare them for their encounter,
and (2) encounter decision aids (EDA) that are used during an encounter between the
patient and their clinician. A large body of research supports the use of PDAs; furthermore,
evidence showing the value of EDAs has increased in recent years.25-29 However, a recent
Randomized Control Trial (RCT) evaluating the use of an EDA alone during patient visits
to discuss anticoagulation for stroke prevention in AF failed to demonstrate a significant
impact on patient decisions or knowledge transfer.30

To date there have been no studies exploring the effectiveness of combining a PDA and

an EDA, nor any head-to-head studies of the effectiveness of a PDA vs an EDA. This
comparison furthers the science of SDM, as it will be important for understanding if one
method is better suited to support SDM. PDAS can help patients prepare for a visit by
clarifying values and giving them more information, while allowing the patient to engage
with the information how they would like. However, PDAs do not provide the clinician
with any support during a visit. EDAs are used during the actual conversation between

the patient and provider, but a lack of preparation may lead to less involvement from the
patient. Additionally, different settings and workflows may affect the implementation of one
DA or the other, depending on the situation, such as inability to give a PDA to a patient
ahead of time, or clinicians not using an EDA due to concerns of adding time to a visit. By
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developing complementary DAs, we will be able to compare the two types of Das directly.
The aim of the current study is to evaluate the effectiveness of two SDM tools, one PDA and
one EDA, in combination and separately, in promoting high-quality SDM pertaining to OAC
for at-risk patients with non-valvular AF.

Methods

Design

A cluster-randomized trial design with initial randomization of providers was selected to
avoid possible contamination caused by providers switching between use and non-use of the
EDA. Patients further will be independently randomized to use or non-use of the PDA. This
randomization created 4 study arms: use of a PDA (Arm 1), use of an EDA (Arm 2), use of
both DAs (Arm 3), and usual care using neither DA (control) (Arm 4). We will assess the
comparative effectiveness of each arm in achieving SDM Figure. outlines the overall design
and flow of the study. The study has been registered on clinicaltrials.gov (NCT04357288).

Setting

This multi-center study will be conducted at six large academic centers in the United States:
University of Utah, Mayo Clinic, Northwestern University, Vanderbilt University Medical
Center, University of Alabama Birmingham, and University of Michigan. A variety of
health care settings will be utilized, including but not limited to outpatient cardiology and
electrophysiology clinics, emergency departments, inpatient services, and anticoagulation
services.

Telehealth—Originally, study encounters were planned to be conducted entirely in-person.
However, due to the COVID-19 pandemic, the protocol was updated to allow sites to

use telehealth encounters as needed. Each site will utilize their health system’s telehealth
capabilities and provide access to the EDA during a visit through screen sharing. Video/
audio recording of telehealth encounters will be accomplished using HIPAA compliant
video conferencing software (eg, Zoom, Microsoft Teams, Skype). The same pre-specified
data elements and outcomes will be collected for both telehealth and in-person encounters.

Participants

Adult patients (18+) scheduled for a clinical appointment where stroke prevention strategies
for AF are likely to be discussed will be invited to participate. In order to be eligible,
patients need to have been diagnosed with AF, be aware of their diagnosis, and have at least
one non-sex related additional risk factor for thromboembolic events (ie, CHA,DS,-VASc
=1 for men, =2 for women). We will exclude those determined by their clinician to be
ineligible for anticoagulation therapy. We will further exclude those unable to provide
informed consent due to cognitive deficits, sensory input, or language that are significant
enough to impede shared decision making and/or written informed consent. Any clinicians
that manage or prescribe anticoagulation for these eligible patients with AF will be

eligible for participation including post-graduate trainees, registered nurses, pharmacists,
and advanced practice clinicians.
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Cohorts—Two cohorts of patients will be recruited for study participation based on prior
history of anticoagulation. The /nitiation cohort includes patients who have either: (a) no
prior use of an anticoagulant; (b) are taking daily aspirin instead of an anticoagulant; or

(c) have terminated anticoagulation usage (for any reason) more than 6 months prior to
trial participation. Patients will be considered part of the initiation cohort within the first
60 days of starting an anticoagulant. The monitor cohortincludes patients currently on
anticoagulation, either warfarin or DOAC, for more than 60 days and at least one of the
following: (a) experiencing issues with their current anticoagulation therapy (eg, adherence
with international normalized ratio (INR) monitoring, perceived or actual side effects, ability
to pay for medication, labile INR control); (b) emerging evidence supports reevaluation of
prior relative contraindications to DOAC therapy (eg, apixaban use in renal dysfunction,
obesity);31-34 or (c) changes in medical condition that may impact stroke prevention in AF
(eg, declining renal function, new coronary stent). Anticoagulated patients who are newly
establishing care at one of the sites may also qualify for the monitor group.

Recruitment and consent

Eligible patients will be approached, recruited, and consented: (a) in person, (b) via
telephone, (c) via email or US mail, or (d) via telehealth prior to the encounter with their
clinician.

Interventions and comparators

Patient decision aid—Patients randomized to the PDA arms will be asked to review

the PDA prior to their encounter with a clinician. Patients who do not have access to

the internet or have low digital health literacy are provided options to review the tool

in a clinical setting with a study coordinator before their encounter. The PDA walks the
patient through what AF is, what it means in their life, includes various risk calculators
(CHA,DS»-VASc and HAS-BLED) to show individualized risk for stroke and bleeding
events, compares differences between warfarin and DOACs (bleeding, medication routine,
cost, drug and dietary interactions), and helps the patient plan for their clinician encounter.
It is an interactive, non-linear online tool that allows patients to explore topics that interest
them in the order they would like. There are two different pathways to present similar
information, one for the initiation cohort that takes an introductory approach and one for the
monitor cohort that takes a review approach. However, patients have autonomy on which
pathway they choose. A report summarizing patients’ medication selections and questions to
discuss during their clinician encounter is generated upon completion of the tool.

Encounter decision aid—Clinicians randomized to the EDA arm will use the EDA

to augment stroke prevention discussions during the patient encounter. The EDA is

an interactive online tool intended for use within patient-clinician decision making
conversations. It can be shared with patients both during in-person or telehealth encounters
(via screen sharing). The content and visual presentation of the EDA is similar to that of the
PDA, but it does not include the introductory review describing AF, nor does it include the
section summarizing questions or issues to discuss with the clinician that are a part of the
PDA.
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Combination PDA and EDA—Arm 3 will include patients randomized to the PDA and
clinicians randomized to the EDA. Patients and clinicians will interact with the PDA and the
EDA as described previously.

Usual care—Patients in Arm 4 will not use either the PDA or EDA. As DASs are not
routinely used in AF clinical practice, the clinician will conduct the encounter per their
standard of care. The EDA will not be available to these clinicians to minimize potential for
contamination.

Randomization

Clinicians will be randomized to EDA use or non-use, and patients will be randomized

to PDA use or non-use with equal allocation to the four study arms.3® Both patient and
clinician randomization will be stratified by study site, and patients will additionally be
stratified by CHA,DS,-VASC score (=2 or < 2 in males and =3 or < 3 in females), and
cohort (initiation or monitor). The chosen cut-off for CHA,DS,-VASc score is due to
variation in the cut-point for initiating anticoagulation therapy for stroke prevention between
different guidelines. Complete blinding of participants is not possible due to the nature of
the interventions. Randomization to the EDA at the clinician level minimizes the risk of bias
due to cross-contamination, such that each participating clinician either uses the EDA or not.
Clinicians randomized to the EDA arm will be trained on how to use it.

Data collection

Encounters—When possible, video and/or audio recordings will be made of the study
encounters. Telehealth encounters will capture screen recordings of the EDA when
applicable. Participants can opt out of any or all recording of the encounter. Although the
entire encounter will be recorded when possible, only the portion where the EDA is used or
anticoagulation is discussed will be analyzed.

Surveys—~Patient self-reported outcomes will be collected via online survey at the end of
the initial encounter, and at 6- and 12-months follow-up surveys (Figure). Patient surveys
will include questions about sociodemographics, and patient characteristics (Table 1), and
primary and secondary outcome measures (Tables 1l and I11). Brief clinician outcome
surveys will be collected at the end of each clinical encounter which collects the decision
made concerning anticoagulation, clinician satisfaction (Table I11), and who they feel had
the most say in the decision, the patient, the referring clinician, or themselves. Clinicians
will complete an additional survey detailing sociodemographics and practice characteristics
during the study period.

Data abstraction—Sociodemographic, clinical, and prescription medication data will be
abstracted from medical records for enrolled patients. Collected data will include adverse
events, variables to estimate stroke and bleeding risks (CHA;DS,-VASc and HAS-BLED
scores), location of primary healthcare delivery (whether different from the study site),

and total number of current medications including use of anticoagulant and antiplatelet
agents. For patients on warfarin at time of enrollment, INR data will be collected from 12
months prior to 12 months post enrollment. For a subset of patients, we plan on obtaining
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pharmacy records for 12 months prior to and 12 months after study enrollment. Data will be
collected using an electronic case report form and randomization module hosted in Research
Electronic Data Capture Redcap at the University of Utah.

Primary outcomes—The three co-primary outcome domains are: (1) quality of SDM,

(2) patient decision making, and (3) knowledge. These outcomes will be measured by the
OPTION scale, Decisional Conflict Scale, and a knowledge survey, respectively. Further
description of these primary outcomes can be found in Table Il. As these domains are
conceptually different, separate comparisons will be made between the different arms and no
multiple comparison adjustments will be applied across the three co-primary domains. The
evaluation of all other outcome domains will be interpreted as exploratory. While clinical
outcomes such as stroke are not primary outcomes, achieving high quality SDM is expected
to improve adherence to the clinical decision. Therefore, we also expect SDM outcomes to
be associated with more clinically important outcomes in the long term.

Analysis of primary outcomes—To control for Type 1 error due to multiple treatment
groups, we designed a hierarchy of treatment comparisons as follows: (1) single primary
treatment group of combined PDA and EDA vs usual care; (2) two main secondary
comparisons of PDA vs usual care and EDA vs usual care; and (3) secondary comparisons
of PDA vs EDA, combined PDA/EDA vs PDA alone, and combined PDA/EDA vs EDA
alone.

The primary comparison will measure the combination of both DAs together vs usual

care for each co-primary outcome. This comparison will test the hypothesis that maximal
implementation of DASs at both the patient and encounter level will improve SDM outcomes
the most. Using a serial gatekeeping strategy of sequential unadjusted tests, we will analyze
the combination of EDA and PDA vs usual care. If this comparison is significant (at

a = 0.05), then we will proceed to the comparison of EDA and PDA separately vs

usual care. All other comparisons between EDA, PDA and usual care will be considered
secondary comparisons. The two main secondary comparisons of each decision aid tool

vs usual care, will use a = 0.01 for the PDA and a = 0.04 for evaluating the EDA to
indicate significance.# Any further comparisons between treatment arms will be considered
exploratory.

This design enables us to control the study-wide risk of Type-1 error at 5% while
maintaining high statistical power to infer benefits of the two DAs when applied jointly or
individually (see Appendix). We chose a higher a for the EDA as clustering randomization
by clinician is expected to reduce power for the EDA comparison much more than for the
PDA comparison. Positive results for the two main secondary comparisons will be definitive
only if the primary comparison achieves statistical significance.

Secondary outcomes—Secondary outcomes fall under the domains of SDM (patient
reported), patient decision making, anticoagulation use, and health outcomes (Table I11).
Health outcomes will be collected at 12-months post-enroliment. We will assess use

of alternative stroke-prevention strategies (eg, left atrial appendage closure procedure),
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anticoagulation initiation and drug type (by prescription), adherence and persistence to
anticoagulation therapy, and prescription refills. For patients taking warfarin, proportion of
scheduled INR tests obtained, and time in therapeutic INR range (using linear interpolation)

will be measured.4> 46 We will also review prescription refills 12 months prior to and/or

12 months after enrollment to compare adherence pre-and post-encounter for patients in the
monitor cohort.46

We will monitor for major clinical outcomes such as stroke or bleeding using manual
medical record review and patient-self reports. However, we predict a low incidence of
these outcomes. Clinical outcomes will include transient ischemic attack, stroke, systemic
embolism, clinically relevant non-major bleeding, major bleeding, and death.47: 48

Sub-group analysis—Outcomes will be compared in relevant sub-groups including but
not limited to encounter type (telehealth vs other encounter types), patient literacy and
numeracy (low vs high), age group, sex category, race category, comorbidities, stroke risk
category, bleeding risk category, patient cohort (initiation vs monitor), and prior history

of anticoagulation use. These sub-group analysis will utilize linear and logistic regression
models as appropriate for the dependent outcome variable.

Sample size and power calculation

We plan to recruit 1200 patients across 6 sites, (N = 285 with non-missing outcomes per
treatment arm). We assume that >95% of patients will have non-missing values for each of
the primary and secondary outcomes which are collected immediately after the encounter

or through observation of the encounter. The power and sample size calculations for the
primary comparison are summarized in the supplemental appendix. Estimates shown are
based on a max number of 30 patients per clinician and are based on intermediate inter-class
correlation estimates.30: 62-65 A maximum number of 30 patients per clinician will limit loss
of power that may occur due to correlated outcomes for patients seen by the same clinician.
As of January 27, 2022, 475 patients have been enrolled.

Discussion

This study is poised to answer a significant question regarding the effectiveness of decision
aids to facilitate SDM. While the latest update to the ACC/AHA guidelines in 2019
recommended that “anticoagulant therapy should be individualized on the basis of shared
decision-making,” it did not report what SDM should look like, nor did it mention methods
to increase the uptake of SDM.21 The ACC/AHA recommendation is also based on a low
certainty evidence. No studies have shown an improvement in clinical outcomes using
shared decision making in AF.66 While not primary outcomes, adherence and clinical
outcomes will also be assessed to further evaluate the impact of SDM. Adoption of and
adherence to anticoagulation therapy are known challenges in this population, if SDM and

DAs can improve these measures, this could lead to improved clinical outcomes over time.:
67

This study is among the first to undertake a head-to-head PDA vs EDA comparison.
The proposed design will provide crucial feedback on what types of DAs to focus
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on in the future and how to best support SDM using DAs. Findings from a recent
Randomized Control Trial (RCT) measuring the impact of a similar EDA on SDM in

AF and anticoagulation choice have been incorporated into our study design.3? That study
demonstrated that using an EDA assisted clinicians with better SDM engagement, and led to
increased clinician satisfaction with encounters without lengthening the encounter. However,
no differences were found in patient decisional conflict or knowledge. This outcome may be
because patients were generally satisfied with their current anticoagulation therapy or had no
difficulty making a decision (ie, high knowledge and low decisional conflict at baseline).30
Thus, in the proposed study we will only enroll patients who are new to anticoagulation

or have experience with AF and are currently experiencing issues that warrant reevaluation
of anticoagulation choice with their clinician. Clinicians will be randomized to either the
EDA or control, which decreases potential contamination associated with clinicians having
familiarity with the EDA.

We also have been able to adapt to using telehealth platforms for a larger proportion

of patients due to COVID-19 restrictions and thus will be able to explore differences
between in-person and telehealth SDM. Our results will help to inform and improve SDM
interventions in the future as we seek to improve AF patients’ outcomes and experiences
with their health care. If these interventions can be used in a telehealth setting as well as
in-person, this will improve the flexibility and ability of health systems and clinicians to
implement them into their general practice.

Supplementary Material

Refer to Web version on PubMed Central for supplementary material.
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Patient Knowledge — All statements presented in a matrix

Instructions: The following statements are about stroke prevention drug(s), which may be
true or false. For each statement, please select whether you think it is true or false. Try not to
guess if you are unsure; instead, select “I don’t know.”

Stroke prevention drugs are also known as anticoagulants, anti-clot medications, and blood
thinners. These medications include: warfarin and DOACs (Direct Oral Anticoagulants, eg,
apixaban (Eliquis), dabigatran (Pradaxa), edoxaban (Savaysa), rivaroxaban (Xarelto).

Afib is caused by abnormal electrical activity in the heart. True/False/l don’t know

AFib allows clots to form in the heart and these clots can cause a stroke. True/False/l don’t
know

Taking a stroke prevention drug can lower my risk of stroke. True/False/l don’t know

In the future, | can change to a different stroke prevention drug or decide to stop taking a
stroke prevention drug. True/False/l don’t know

All stroke prevention drugs require me to get regular blood tests. True/False/l don’t know
Taking a stroke prevention drug can increase my risk of bleeding. True/False/l don’t know

When using warfarin, | can change my diet without any concerns. True/False/l don’t know
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