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LAY ABSTRACT

Oral anticoagulants (OACSs) (blood thinners) are among Canada's most frequently
prescribed drugs and a top cause of severe medigaimted harm. The objectives
of this thesis include (1) to deteine the barriers and facilitators for optimal OAC
managemen(2) to defineapotential list for the core outcome set of OA&sd(3)

to explore the drugrug interaction of OACS=irst, we applied ascopingreview
and a qualitative study to explore thebarriers and facilitators for OACs
managementThen we conducted aystematicsurveyto addressthe lack of
consensu®n outcomes and their definitions for OAC treatment clinical trials.
Finally, we used a systematic review and planngmbpulationbased study to
address druglrug interaction related to OACs. Different reseaagproaches
includingasystematic reviewa systematic survey scoping reviewapopulation

based study, and qualitative study, were involved in this thesis.



ABSTRACT

Background and Objectives

Oral anticoagulants (OACs) are among Canada's most frequently prescribed drugs
and a top cause of medicatioglated serious harm leading to emergency
department visits, hospitalizations, and fatalities. During the prepatatiaunch

a Canadian Institutes of Health Research (CHiRped randomized controlled

trial (RCT) called "Improving Anticoagulant Safety at Hospital Discharge: A
Randomized Trial," we faced some issues. First, as the &ftifesseDAC
management, we needto determine the barriers and facilitators for optimalO
management, which were not identified in our literature search. Second, there is no
core outcome set (COS) specific for OA@wmdthe choice obutcomesand their
measurement for the triabas not obviousFinally, the druedrug interaction
between th©ACs and other medicatioase not fully understoqgbarticularlywith
regards tomportant clinical outcomesdentifying the interactingnedications and

their interactioreffect sizeis vitalto guarantemg the safety of patients. To address
these isses, the objectives of this thesigre: (1) to determine the barriers and
facilitators for optimal OAC managemert®) to define the potential list for the
COS of OACsand(3) to explore the drugrug interaction of OACs.

Methods

Severakesearctapproachesncludinga systematic reviewa systematic survey
scoping reviewa populationbasedretrospective cohortudy with time varying
methods anda qualitative study werappliedin this thesisFirst, we applied both
a synthesis reew and qualitative research to explore the barriers and facilitators
for OACs management to guarantee the evidence's robusiedswe useda

systematic surveyo address the lack of consensusoutcomesusedand their



definitions for OACtreatment clinical trials. Finally, we used a systematic review
and planned a populatidrased study to address didigig interaction related to
OACs.

Methodologic challenges and innovation

In the scoping review Ghapter 2: Barriers andfacilitators to optimal oral
anticoagulant management: a scoping reyiamd the focus group study (Chapter

3: Perceptions on patient education to improve oral anticoagulant manayjement
employed aqualitative approach. The main methodological challdogéoth the
scoping review and the focus groigzused on the@gorous way to synthesize the
themes In Chapter 4, we usetlsystematic survey to explore the outcome list for
OAC management research. The primary methodological challenge referred to the
outcome reporting in the included studies. Not all outcomes performed in the trials
can be reported for the space limitation or potential publication bias. In Chapters 5
and 6, a systematic review with metaalysis andn observationaprotocolwere

used toexplore the drugirug interaction for OACs. The main methodological
challenge for Chapter 5 was how to evaluate the-drug interaction (DDI)
evidence systematically. The main methodological challenge for Chapter 6 is to
address confounding and biasaipopulatiorbased protocol on DOACs draljug

interaction.

Conclusion

In summary, this standard thesis describes five different background projects to
prepare for an OAC management RCT. Thegrscontribute to the literature by
using several research methodologies to proviceful evidence for OAC

management and OAC research.
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Chapter One: Introduction

Oral anticoagulants (OACsinclude vitamin K antagonists (VKAS) such as
warfarin, and direeaicting antagonist oral anticoagulants (DOACs), such as
dabigatran, rivaroxaban, apixaban, and edoxaban [1]. OACs are used for the
prevention and treatment of venous and arterial thrombdenbd2-6]. For
instance, patients with atrial fibrillation (AF) are treated loeign with OACs with

the primary purpose of preventing stroke and systemic embolism [7]. For patients
with venous thromboembolism (VTE), using OACs is the primary approach to
minimize morbidity and mortality [8]. For most cases, OACs need to be chronically
used. Regular monitoring of the prothrombin time (PT)/ international normalized
ratio (INR) is required for warfarin but not for DOACs [9]. With more than 7
million dispensedorescriptions annually [10], OACs are among Canada's most
frequently prescribed drugs [11, 12]. On the other hand, OACs are a top cause of
medicationrelated serious harm leading to emergency department Vvisits,
hospitalizations, and fatalities [13, 14]Je@use of the critical role OACs play in
practice, the research on OACs covers a broad range of areas. In addition to the
efficacy and safety of the medication, the management of OACs, economic analysis,
and pharmacokinetics are also included in OAC rebe&urther, both quantitative

and qualitative research are used to generate evidence on the OACs.

As in any other field of clinical research, the appropriate methodology is the key to
guarantee the quality of the OACs research [15, 16]. Quantitativedsstine used

to confirm theories and assumptions by factual information. In comparison,
gualitative methods are used to understand people's thoughts, concepts, or
experiences via qualitative approaches (e.g., focus groups, interviews, case studies,
discouse analysis) [17].

Our team is nowengaged ima Canadian Institutes of Health Research (CIHR)
fundedpilot randomized controlled trial (RCT) called "Improving Anticoagulant
Safety at Hospital Discharge: A Randomized Trial (NCT02777047)." During the
prepaation for this RCT, some issues were raised. First, as the RCT is under the
scope of OAC management, we need to determine the barriers and facilitators for
optimal OAC management, which were not identified in our literature search.
Second, there is no conetcome set (COS) specific for OACs. Third, the choice of
and their measurement for the trial is an issue. Finally, the-diugyinteraction
between the OACs and other medications must be addressed. Defining the related
medications and their drug intet@an effect size is vital for guarantee the safety of
the patients.
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To address these issues, the objectives of this thesis are: (1) to determine the barriers
and facilitators for optimal OAC management. (2) to define the potential list for the
COS of OACY3) to explore the drugrug interaction of OACs.

Issue 1: The barriers and facilitators for optimal OAC management

Balancing the benefits of preventing or treating thromboembolic events with the
risk of bleeding events is always the primary concern foCO®anagement [18,

19]. Because of their tremendous benefit in preventing important clinical events
(e.g., stroke, thromboembolism) and their high potential for significant harm [13,
14], anticoagulation therapy is one of the most important prioritiesrfpraving
medication safety. Therefore, OAC management includes assessing the patient's
ongoing individual risk of benefits and harms related to OACs, the patient's values
and preferences, patient education and training, regular monitoring, patient
communi@tion, and prevention or management of adverse complications [20, 21].
At the same time, optimal anticoagulation is likely to improve health outcomes and
health care sustainability [224].

There are reviews on the barriers for specific aspects of themalptise of
anticoagulants (e.qg., after orthopedic surgery, implementation of the guidelines, and
underuse of OACs, etc.) 28], but no large study or systematic review has
outlined the key barriers and facilitators to optimal oral anticoagulation
managenent in general.

The education of patients is thought to be essential to-duglity OAC
management. Theoretically, improving patients' knowledge should improve their
selfmanagement skills and adherence- 9. However, systematic reviews show

no highquality evidence that supplemental patient education improves patient
outcomes [32, 33]. At present, most studies were carried out in the era of warfarin
as the dominant OAC, and interventions vary on education time, content, format,
and target populatio@irect-acting oral anticoagulants (DOACSs) are the dominant
OAC in the current era. Although patient education on OACs is supposed to be
provided as part of usual care, there is no consistent guideline or pathway for
delivering education to OAC patientg)cluding DOAC content. As patients'
education is supposed to be a facilitator of OAC management but complicated in
terms of its content, format, and duration, improving education is essential for
clinical practice [34, 35].

We applied both a synthesis rew and qualitative research to explore the barriers
and facilitators for OACs management to guarantee the evidence's robustness. The
findings of the two projects have been used in the ongoing RCT directly.
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Issue 2: Appropriate outcomes for OACmanagement research

Different outcomes were measured in the OAC treatment clinical trials, which may
cause inconsistencies in the results reported and difficulties in synthesizing those
evidence through systematic reviews and rastalyses [36]. For the gsent
ongoing RCT, appropriate outcomes for OAC management are needed.
Standardization of the selection of outcomes is needed to overcome the issue.

The Core Outcome Measures in Effectiveness Trials (COMET) initiative is an
international effort to develognd apply COS for clinical trials (http://www.comet
initiative.org/) [37, 38]. Williamson et al. formed the Management Group for the
COMET Initiative in 2010. A COS is an agreed minimum of a specific standardized
collection of outcomes within a specifigdtting. The COMET database currently
contains 1332 citations of planned, ongoing, and completed work, including
guidance on developing, implementing, evaluating, and updating COS [39]. For
developing a new COS, COMET advises that the first step is tdifidexl
potentially relevant outcomes in a literature review. After reviewing qualitative data
to vet, the original outcome list, a consensus group process is undertaken to finalize
the recommended COS [40].

Currently, no consensus outcomes and theiiniiens are available for OAC
treatment clinical trials. Developing a COS will help researchers and clinicians
make comparisons of effectiveness between interventions and ensure an evidence
based and patiemtentered focus on outcomes and care. A syaieraurvey was
applied to address this issue.

Issue 3: Drugdrug interaction for OACs

Despite its proven efficacy and long history as the gold standard of anticoagulant
therapy, warfarin's narrow therapeutic window creates some claiiaénges. Its
potential for drugdrug interactions with other medications is a commonly cited
reason for the variability of a patient's INR and occasional adverse events [41].
Drug-drug interactions are a common concern for clinicians frequently managing
multimorbid disease involving multiple concomitant medications. Since clinical
decision support systems frequently base their warnings on quality surrogate data
such as drug levels or INR, clinicians need trustworthy evidence to guide their
decisionmaking [42-44].

Regarding the drug interaction for DOACSs, no haglality evidence (e.g., RCTs
or systematic reviews) is available on the clinically relevant outcdaresiany
commonly usedanedications. The proton pump inhibitors (PPIs) can control acid
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related gastrointestinal (Gl) disorders [45]. The evidence for PPIs for treatment of
gastroesophageal reflux disease and Gl bleeding has been used to support its
concomitant use with direct oral anticoagulants (DOACs)9@p However, there

is controversy on #n effect of PPIs on Gl bleedingssociated wittDOACS.
Studies reported that there was no evidence supporting the protective effect of PPIs
against dabigatrarelated Gl bleedings1, 52] One large, randomized trial of
pantoprazole with lovdose rivaroaban(5 mg twice daily shows the use of PPIs

does not reduce upper Gl bleeding [53].

There remains controversy about the overall net clinical benefit for the PPIs given
with the various DOACs (dabigatran, rivaroxaban, apixaban, edoxaban). Besides,
there ae little highquality data on the interaction between PPIs and DOACs
concerning clinical events. A prospective pilot study demonstrated that the use of
dabigatran and PPIs reduces dabigatran plasma levels in patients with atrial
fibrillation (AF) [54]. Simultaneously, it was reported that there were no significant
changes found concerning the anticoagulant activity of factor Xa inhibitors
(rivaroxaban, apixaban, edoxaban) according to PPl exposw®/[5Although

there are several reports on a potenplahrmacodynamic and pharmacokinetic
interaction between PPIs and antithrombotic agents connected with an increase of
thromboembolic even{$8-60], except the decreasing upper Gl bleeding, no other
clinically meaningful drugdrug interaction (DDIs) with AB were reported for
DOACSs [6164].

To our knowledge, there is no study explicitly investigating the effect of
concomitant PPIs on the clinically relevant outcomes (both clinically relevant
bleedings and thromboembolic events) in DOAC treated patientsapMed a
systematic review and planned a populatiased study to address this issue.

Outline of the thesis

This thesis is a standard one of five projects corresponding with the three issues
described above. Therefore, the papers are separated intiffarent chapters
beginning with Chapter 2.

Chapter 2 is a scoping review to identify factors (both barriers and facilitators)
associated with the quality of OACs management.

Chapter 3is a qualitative focus group study as a supplement for Chapter hso. T
objective of the project was to explore the content and format of patients' education
important for providers or patients, and any possible reason that can cause
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suboptimal education from the perceptions of providers, patients, and caregivers as
a way d improving OAC management in practice.

Chapter 4 is a systematic survey to describe the outcomes used in recent OAC
intervention prospective clinical studies. This work will inform the development of
a COS for future OAC research, which in the end, vélubed in the ongoing RCT

as well.

Chapter 5is a systematic review and me&taalysis to explore the warfarin drug
related interactions with a specific focus on patiemgortant outcomes.

Chapter 6is a protocol aimed to explore the risklmfomboemboli@adverse events
or clinically relevant bleedings in patients having DOACs when concomitant taking
PPIs by using a populatidmased cohort study.

Chapter 7 summarizes the main findings and methodological challenges of
Chapters 2 to 6. The implications and limitations of these Five studies are also
discussed in Chapter 7.
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Abstract

Oral anticoagulants (OACs) are high alert medications and require high-quality management to optimize health outcomes.
The objective of this scoping review was to identify barriers and facilitators (B&Fs) associated with the quality of OAC
management. We searched MEDLINE, EMBASE., and CINAHL databases until July 12, 2018, and cross-referenced the
bibliographies of the retrieved studies. We included quantitative and qualitative studies that assessed B&Fs to OAC man-
agement. The study selection and data extraction processes were performed in duplicate. Analyses included measuring the
prevalence of reported B&Fs from studies reporting quantitative data, identifying B&Fs in narrative analyses. and identifying
their impact on important outcomes of OAC management. B&Fs were coded and aggregated to higher-level themes using
a consensus approach. Factors were described as “key™ if they were statistically associated with important outcomes in a
randomized trial or observational study. We included 62 studies—three randomized clinical trials (RCTs), 46 observational
studies (cross-sectional studies, cohort studies, and case—control studies), 11 qualitative studies, and two mixed-methods
studies. Factors identified could be grouped into four themes—therapy-related, patient-related, healthcare provider-related,
and health system-related. Key barriers to optimal OAC management were mostly patient-related. whereas interventions
focused on education or implementing protocols were shown through RCTs to be effective at improving knowledge scores of
OAC patients. While multiple barriers and some facilitators were identified in this review, none was proven to be associated
with clinical outcomes. With this in mind, individual physicians may wish to address the key barriers in their practice as a
quality improvement initiative but system-wide or policy changes should await high-quality evidence. Future trials should
address these factors.

Systematic review registration. PROSPERO CRD42017069043

Keywords Anticoagulants - Barriers - Facilitators - Medication management - Adherence - Scoping review

Introduction

Oral anticoagulants (OACs) are indicated for the treatment
and prevention of thromboembolic events, for atrial fibrilla-
tion, venous thromboembolism and mechanical heart valves,
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and increasingly for cardiovascular risk [ 1-3]. OACs include
vitamin K antagonists (VKAs), primarily warfarin, and the
newer direct-acting oral anticoagulants (DOACs), namely
dabigatran, rivaroxaban, apixaban, and edoxaban [4, 5]. The
overall number of patients receiving OACs has been increas-
ing due to an aging population with resultant increased prev-
alence of indications as well as expansion of the indications
for OACs [6,7].

The primary concern when treating patients with OACs is
balancing the benefits of preventing thromboembolic events
with the risk of bleeding events [8, 9]. Anticoagulants are
the top cause of medication-related serious harm, in terms
of emergency visits, hospitalizations, and fatalities [10, [ 1].
Because of their tremendous benefit in preventing impor-
tant clinical events (e.g., stroke, thromboembolism) and their
high potential for major harm, anticoagulation therapy is one
of the most important priorities for improving medication
safety.

OAC management includes assessment of the patient’s

ongoing individual risk of benefits and harms related to
OAC s, understanding the patient’s values and preferences,
patient education and training, regular monitoring, patient
communication, and prevention or management of adverse
complications [12, 13]. Optimal OAC management means
management which leads to the best possible OAC-related
health outcomes [14]. Optimal anticoagulation is likely
to improve health outcomes and health care sustainability
[15-17]. For example, a systematic review of mostly obser-
vational studies indicated that specialized anticoagulation
clinics might result in the higher time to therapeutic Inter-
national Normalized Ratio (INR) range compared with usual
care for patients taking warfarin. In addition, patient self-
testing (PST)/patient self-management (PSM) can result
in low mortality rates and decreased incidence of throm-
boembolism for warfarin users [18]. Systematic reviews of
the quality of OAC management in practice suggest con-
siderable room to improve [19, 20]. Based on low time in
therapeutic range for warfarin, and anticoagulation therapy-
related complications for DOACs, this poor implementation
may limit the ability to modify patient-important outcomes
[21]. Models of OAC management include hospital outpa-
tient clinics and various forms of community management
(family doctor, specialist, pharmacist-assisted primary care,
etc.) with certain degrees of PSM [22].

In preparation for a randomized trial to examine a tele-
health-supported coordination model for OAC management
early post-hospital discharge, we undertook a scoping review
of the main barriers that our intervention should address or
facilitators that we should invoke. There are reviews on the
barriers for specific aspects of the optimal use of anticoagu-
lants (e.g., after orthopedic surgery, implementation of the
guidelines, and underuse of OACs, etc.) [23-26], but there is
no large study or systematic review outlining the key barriers
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and facilitators (B&Fs) to optimal oral anticoagulation man-
agement in general. The objective of this scoping review is
to identify factors, both B&Fs, associated with the quality
of OAC management.

Methods
Study registration

This project was registered in the International Prospective
Register of Systematic Reviews (PROSPERO) with num-
ber CRD42017069043. The scoping review was under-
taken using the methodology recommended by Arksey and
O’Malley [27]. The scoping study approach requires iden-
tifying all relevant literature with all possible study design,
charting the data, and finally collating and summarizing the
results.

Eligibility criteria

We included both quantitative and qualitative studies as well
as experimental and non-experimental study designs. These
included randomized controlled trials, non-randomized
controlled trials, quasi-experimental, prospective and ret-
rospective cohort studies, case—control studies, analytical
cross-sectional studies, case series, individual case reports
and descriptive cross-sectional studies. We included only
original research in this review. Articles that presented a
secondary analysis of data, such as reviews or editorial let-
ters, were excluded. We only included studies conducted
on human participants reported in the English language.
The outcomes of interest, labeled as ‘important outcomes’,
included thromboembolic or hemorrhagic events, mortality,
hospitalizations, participant quality of life, participant satis-
faction with care provided or received, knowledge on OAC
management (both medication and management), quality
of OAC management, and health care utilization and costs,
adherence to OAC. Further details (study objective, partici-
pants, follow-up, timeline, etc.) on inclusion and exclusion
criteria are in Table 1.

Search methods for identification of studies

We conducted electronic searches of the following data-
bases: MEDLINE and EMBASE via OVID, and Cumulative
Index to Nursing and Allied Health Literature (CINAHL).
We defined three main concepts in our research question:
B&Fs, OACs, and management. Search strategies were cre-
ated and adapted based on assistance from the Health Sci-
ence Librarians at McMaster University (See Online Appen-
dix 1 for search strategy).
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Table 1 Inclusion and exclusion criteria

Inclusion criteria Exclusion criteria

e Non-empirical work (editori-
als, opinion texts, theoretical
discussions)

* Reviews and meta-analyses (we
screened reference lists of those
reviews for eligible studies)

Study design * Quantitative studies (survey studies, randomized controlled trials, non-
randomized trials with or without control group, cohort or case—control
studies, cross-sectional studies)

o Qualitative studies (qualitative interviews, focus groups, ethnographic
observations, qualitative case studies)

* Mixed methods studies

Study objective o A study designed to empirically determine barriers and facilitators

e An intervention specifically designed to address a barrier or facilitator to

improve oral anticoagulant management

» Studies which only mention
B&Fs to OAC management as
part of introduction or discus-

sion
Participants ® Adults more than 18 years old who are taking OACs or their caregivers

or their health care providers

» Children (less than 18 years old)

Qutcomes of Interest e Thromboembolic or hemorrhagic events

* Mortality

« Hospitalizations

» Participant quality of life

« Participant satisfaction with care provided or received
e Knowledge of OAC management

® Quality of OAC management

« Health care utilization and costs

e Adherence to OAC

Follow-up (for relevant studies) e At least | week o Less than a week

Timeline « No time restriction

Publication language e English o Non-English

INR international normalized ratio, TTR time to therapeutic INR range, OAC Oral AntiCoagulant

Grey literature search of Google Scholar was also
included in the search. We also explored sources identified
by searching the reference list of all the included full-text

papers.
Selection of studies

Titles and abstracts were first screened for relevance by two
independent reviewers (MW and ML) and full-text articles
with potential eligibility were downloaded for further assess-
ment. Two independent reviewers checked the duplicate
during both the title and abstract screening stage and the
full-text review stage. Disagreements were resolved by dis-
cussion between the two reviewers or by adjudication from
a third-party reviewer (AH).

Appraisal of study reporting quality

Given the diversity of study designs included, no single
appraisal tool to assess the methodological quality (risk of
bias) for all the included articles could be found. We, there-
fore, adopted reporting guidelines specific to each design
to appraise the quality and completeness of study reporting
[28], as follows: (1) we used the consolidated standards of
reporting trials (CONSORT) statement to assess randomized
trials [29, 30]: (2) we used the Strengthening the Reporting
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of Observational Studies in Epidemiology (STROBE) State-
ment to assess observational studies [31, 32]: (3) we used
the Standards for Reporting Qualitative Research (SRQR) to
assess qualitative studies [33]: (4) the final reporting quality
was described as the percentage of the number of reporting
item divided by the number of total items needed; (5) we did
not assess the reporting quality of conference abstracts as
there was no reporting guideline and rated them as unclear.
Two reviewers independently assessed the methodological
reporting quality of the studies. Discrepancies were dis-
cussed until consensus was reached.

Data collection and analysis

Screening for relevance and data extraction were performed
by two independent reviewers to decrease the likelihood of
selection bias [34]. Pre-designed and tested data collection
forms were used to extract data from the included studies.
We collected information on first author, title, year of publi-
cation, publication journal, country of study, study design,
type of OACs, sample size, population characteristics, expo-
sure, important outcomes, duration of follow-up, information
relating to bias assessment, funding sources for the research,
types and characteristics of B&Fs, and outcome statistics
in quantitative articles (see details in Online Appendix 2).
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The reporting quality of the selected articles was assessed
according to specific reporting guideline (CONSORT,
STROBE or SRQR) [29-33]. Each item was phrased as a
question with the response options: “Yes,” “No,” “not suf-
ficient” and “not applicable.” The percentage of “Yes” out
of the total were calculated to evaluate the reporting quality.

We analyzed qualitative and quantitative data separately,
and the findings were combined into a final synthesis. First,
we synthesized qualitative data to explore the factors that
act as B&Fs to oral anticoagulants management. We under-
took a using the three stages recommended by Thomas et al.
[35]. The process involved coding text and developing initial
themes. The exact findings of the identified studies were
extracted according to content and meaning, by two review
authors independently. In this step, we identified and clus-
tered different types of B&Fs for optimal OAC management.
Most of the factors were categorized according to that found
in the original papers. To overcome the inconsistency and
some overlap of the coding, several rounds of discussion
meetings were held. Next, we used the quantitative studies
to assess which barriers or facilitators were important to oral
anticoagulant management based on the following hierarchy.
First, we chose randomized controlled trial (RCT) as the
highest level of research design) combined with the impor-
tance of the related outcomes (see Table 1). We defined the
second level factors shown in observational studies to be
significantly associated with at least one of the outcomes of
interest. Examples of the statistics results (e.g., odds ratios
(OR) and p-values) from the included studies were sup-
plied. Descriptive statistics for individual reporting items
and study characteristics items were reported as counts and
percentage.

Results
Study characteristics

The literature search yielded 4769 publications from the
databases. We added 9 articles from the additional sources.
After removal of duplicates, we included 3398 articles for
the title and abstract screening, and then 145 for full-text
review. There were 62 studies left for the final data analysis
(see details in Fig. 1).

The 62 studies were published between January 1995 and
July 2018. Three were randomized clinical trials [36-38],
46 were observational studies [39-82], 11 were qualitative
studies [83-93], and 2 were mixed methods studies [94, 95].
Half of the studies (n=31) were conducted in the United
States of America, seven studies in Australia and five were
in the United Kingdom. Other countries represented include
Netherlands (3). Canada (2), Spain (2), China (1), France

@ Springer

(1), Germany (1), Greece (1), Israel (1), Japan (1), Qatar (1),
and Saudi Arabia (1).

Reporting quality

The overall average reporting quality score of the included
44 full report studies was 62.4% +11.9% (mean + standard
deviation) with only three articles scoring 80% or more (see
details in Table 2).

Reported B&Fs

The summary of potential B&Fs to oral anticoagulation
management is outlined in Table 3 (factors specific for
warfarin was marked with *) and more detailed informa-
tion including mentioned frequency and outcome statistics
can be found in Online Appendices 3 and 4. Four themes
were identified from the included articles: therapy-related
factors (35 items); patient-related factors (35 items); health-
care provider-related factors (30 items) and health system-
related factors (41 items). Therapy-related factors included
the impact on lifestyle, drug-drug interactions, and reversal
problems. We defined the patient-related barriers only for
the direct factors attributed to the patients, which included
patients” conditions or diseases, patients’ attitudes or behav-
iors, and patient characteristics. Healthcare provider-related
factors included health provider characteristics, health pro-
vider’s attitudes and behaviors. Health system-related factors
included healthcare support, patients’ expectations of the
health system, communication within system, and clinical
evidence. None of the studies addressed clinical events, mor-
tality or healthcare utilization as the outcome of interest.

Factors that met the definition of ‘key factors’ had to have
a statistically significant impact on at least one important
outcome in an RCT or observational study (see details in
Online Appendix 3). We provide representative examples of
each key barrier and facilitator below, with statistical infor-
mation drawn from the source studies.

No RCTs addressed barriers. Three important therapy-
related barriers included: (a) any requirement of regular
blood tests to monitor the drug (as a barrier against adher-
ence to warfarin (P <0.01)) [94], (b) pill burden (as a barrier
to adherence to warfarin for patients feeling they already
take too many medications) (P < 0.05) [66]. and (c¢) patients
with alcoholism (as a barrier to appropriate prescribing of
warfarin, adjusted OR 0.59 (95% CI 0.35-0.99)) [61].

We identified ten key patient-related barriers: (a) senior
age (> 75 years old, as a barrier to prescribing OACs (not
drug specified) when indicated and to gaining knowledge
about medication) [45, 49, 50, 54, 61, 63, 64, 80, 94] (see
statistical details in Online Appendix 3), (b) language bar-
riers (as a barrier to maintaining TTR (for instance, abso-
lute ditference of TTR of 7.2%. P <0.05) [46, 59. 71]. (c)
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synthesis studying barriers and facilitators
(n=62) to OAC management (n = 12)
l 3. Participants were less than 18
e =
(7] yearsold (n=3)
s
o Studies included in quantitative 4. Tolp\c not hariers and
c ) facilitators for OACs
- synthesis
management (n = 5)
(n=62)
~

Fig. 1 Flow diagram for article selection

cognitive impairment of patients (as a barrier to adherence
to OACs (not drug specified)) [49], (d) comorbidity burden
of patients (as a barrier to optimal prescription or compli-
ance with OACs, for instance, the adjusted OR of warfarin
users versus nonusers 0.66 (95% CI 0.52-0.84) [49, 61, 65,
69, 941, (e) perceived high fall risk in elderly (as a barrier
to optimal prescription with OACs (not drug specified), for
instance, the adjusted OR of warfarin users versus nonusers
for AF patients 0.61 (95% CI 0.52-0.73)) [61], (f) frailty
or poor general health (as a barrier to decreasing the likeli-
hood of patients receiving OACs (not drug specified). for

instance, the OR was 12.58 (95% CI 5.82-27.21) for severe
disability compared to no disability) [82], (g) concern about
bleeding (as a barrier related to noncompliance with OACs,
for instance with wartarin (P < 0.05)) [94], (h) the behavior
of noncompliance (as a barrier to optimal OAC manage-
ment, for instance, the OR for classifying a noncompliant
patient as showing with poor warfarin management qual-
ity (TTR < 60.0%) was 1.588, P <0.01) [65], (i) no drug
coverage (as a barrier to adherence, for instance, the OR
of patients who are noncompliant with warfarin versus
patients who are compliant with warfarin was 5.60 (95% CI

@ Springer
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Table 3 Summary of the barriers and facilitators for optimal OAC management

Category

Barriers

Facilitators

A. Therapy-related
Al. Impact on lifestyle

A2. Drug-drug interactions

A3. Reversal problems

B. Patient-related
B1. Patients’ condition or diseases

B2. Patients” attitudes or behaviors

e Dietary (or alcohol) restrictions

e Changes in routine

e Pill burden (patients are already taking too
many medications to add another one)

e Dosing changes

o *Requirement of regular blood tests to moni-
tor the drug

e *Transportation barriers

¢ Restricted physical activity when using the
drugs

o Patients taking medication that may interact
with OACs

e Patients taking medication that may interact
with OACs

e Patients with alcoholism (or other drug
abuses)

e Use of Aspirin

e Allergy or intolerance to warfarin

¢ Reversibility of anticoagulants
o *Difficulty related to reversing

e (History of) cognitive impairment (e.g.,
dementia, poor cognition, or mental health
problem)

e Comorbidity burden (e.g., renal disease
requiring hemodialysis, renal insufficiency,
cancer, hepatic disease, severe anemia, poorly
controlled hypertension, paroxysmal AF)

e Other conditions
1. Frailty or poor general health

. Inability for self-care

. Perceived high fall risk in elderly

. Limited life expectancy

. History of alcoholism

6. Active bleeding, risk of bleeding, or history
of bleeding

7. Poor memory

8. Inability to comply with therapy

9. Risk of embolus is too low to warrant anti-
coagulation

¢ Returned to normal sinus rhythm for AF
patients

[ T S ]

e Concern about bleeding

e Concern about bruising

e Concern of therapy having negative impact
on quality of life

e Fear or dislike of lab test (monitoring)

¢ Refusal to the OACS

o Averse to taking the pill every day

o Averse to attending the clinic

e Concerns that the medication is difficult to
manage

e Non-compliance

e Missed clinical appointment

Inability to adhere to alcohol restrictions

e Dietary freedom (switch from warfarin to
dabigatran)

» Ensuring type of lifestyle and therapy is
matched with patient’s capacity to self-manage

e Fewer blood tests to monitor the drug (switch
from warfarin to dabigatran)

» *Regular adherence and INR monitoring

» *Facilitate access to INR testing

¢ *Provide INR test reminders in the form of
phone calls, letters, and E-mail

o *Availability of portable INR monitors

o Indication of OAC is Stroke/TIA

o Having another indication for anticoagulant
therapy

¢ History of stroke

» Hypertension

o Congestive heart failure

¢ Risk factor for thromboembolism

o *Patients with therapeutic INR

e Believe health providers’ skill, and competence
is excellent or very good

¢ Believe taking OACs benefits their health

e Believe taking OACs protects their future
health

¢ Fear of stroke

¢ Monitoring of adherence (refer to non-compli-
ance)
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Table 3 (continued)

Category

Barriers

Facilitators

B3. Patient characteristics

C Healthcare provider-related
C1. Health providers’ characteristics

C2. Health provider’s attitudes or behaviors

e Demographic characteristics

1. Age (senior)

2. Gender (Male)

3. Ethnicity (non-white)

4. Language barriers

e Socioeconomic factors

1. Having full-time job

2. No insurance

3. Education level

4. Lack of social support (e.g. patient living
alone)

5. Poor social situation

6. Out of pocket costs

¢ Health Knowledge

1. Drug myth

2. Lack of receptivity to specific details about
disease and medication

3. Inability to comprehend medication instruc-
tions

e Lack knowledge related to coagulation

e Shortcomings in training

o Less experience related to coagulation man-
agement

o Concern about bleeding

o Concern about litigation

o Concern about the monitoring

o Concern about patients’ advanced age

e Clinician reluctance (worry about the AE,
don’t want to disorder patient’s habits)

e Concern if patients will be adherent with
OACs

o Fear of the patient falling

o Fear of patients” poor literacy

e Concern about reversibility of OACs

¢ Doubt effectiveness or unfamiliar with
evidence

» Hard to decide whether the benefits of OAC
outweigh the risks or vice versa

e Belief that aspirin is better alternative

e Patient feels physician is not very concerned
about them

e Poor patient to healthcare provider commu-
nication

e Difficulty contacting patient in case of urgent
dose change

e *Harsh language or chastising patients fol-
lowing missed INR tests

o Knowledge of benefits and risk of OACs

o Family support & involvement (e.g., married)
o Self-management & community support

o Without language limitation

o Patients’ good literacy

o Health providers” good skill and competence

e Experienced with OAC

e Impact of clinical trials on their practice of
anticoagulant prophylaxis

o Cardiologist

e More new AF patients

o Patients are dependent on physicians

» Good communication (including listening,
interpreters, written information)

e Open discussion and understanding anticoagu-
lation

o Assign anticoagulation providers to work with
the same patients over time

o *Providing reassurance to patients when they
have achieved their INR goal

e Pharmacy education

1.60-19.20)) [94], and (j) lack of social support (e.g., patient
living alone) (as a barrier to optimal prescription or compli-
ance with OACs, for instance, decreasing the likelihood of
patients receiving OACs (not drug specified) (P <0.05) [49]
and reducing compliance with warfarin (P <0.05) [66]).
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For healthcare provider-related barriers, the main bar-
rier was less experience related to coagulation manage-
ment (not drug specified). OR 0.43 (95% CI 0.23-0.81)
[63]. For health system-related barriers, the main barrier
found was lack of anticoagulation clinic service (as a



Ph.D. Thesi§ Mei Wang McMaster University Health Researchlethodology

Barriers and facilitators to optimal oral anticoagulant management: a scoping review

Table 3 (continued)

Category

Barriers

Facilitators

D. Healthcare system-related
D1. Healthcare support

D2. Reimbursement and Time Issues

D3. Communication within the system

D4. Clinical evidence

e No regular physician

¢ The amount of time available in consultations
is limited

+ No time for patients to think in secondary
care

o The luxury of repeated consultations and
rapport-building in primary care

e Increased expertise but lack of time in sec-
ondary care

e Administrative barriers to free prescription

o Lack of subsequent monitoring or difficulty in
arranging services for monitoring

¢ Lack of anticoagulation clinic services

¢ Delay in lab report

e Inadequate reimbursement for time spent
monitoring warfarin

o Breakdown in communication between clini-
cians and healthcare settings

¢ Inadequate to the exchange of information
between patients and providers

e Poor provider to provider communication

¢ Lack of effective protocols and efficacy data

o Lack of clarity of guideline recommendations

¢ Lack of RCT evidence

o Lack of consensus as to treatment

o Lack of awareness of tools to guide risk
assessment

e Nurse or pharmacist-led anticoagulation man-
agement service

o Warfarin booklets (written information)

¢ Thorough assessment of the patients

e A greater utilization of carer support and
services

e Further support for the primary care setting

e Electronic personal health records plus educa-
tion

o Case management

o Multi-disciplinary care

e Discharge planning

* Medication event monitor system

* Computer-assisted oral anticoagulant dosage
program

e Adequate reimbursement

* More personalized/real-time communication

* Pragmatic and collaborative patient-clinician
partnerships

o Recognition of patient knowledge and expertise
as peer educators

o Health care organization

e Delivery system (re)design

e Good GP/GP support

o Facilitated telephone communication between
nurses and physicians

e Improved role clarification

o HAS-BLED score (bleeding assessment score)

o Targeted guidelines

* Computer software supporting clinical deci-
sions

INR international normalized ratio, OAC oral anticoagulant, AF atrial fibrillation, TTA transient ischemic attack, GP general practitioner

*Note: specific for warfarin

barrier to starting anticoagulation with OR 0.50 (95% CI
0.27-0.90)) [49].

For facilitators, three RCTs indicated that interventions
based on education or implementing protocols were effective
for improving TTR or knowledge score (both medication and
management knowledge) of OAC patients (See statistical
details in Online Appendix 4) [36-38].

We did not identify any key therapy-related facilita-
tors. Patient-related facilitators included (a) family sup-
port and involvement (e.g., patients with family support
had better compliance with warfarin, P <0.01) [66]. (b)
patients’ belief that OACs benefit their health (patient-
related factor for patients’ compliance with OACs: for
instance, in patients who were noncompliant with war-
farin versus patients who were compliant with warfarin,
those who believed taking OACs benefits their health had
lower percentages: OR 0.50 (95% CI 0.20-1.10)) [94].
and (c) an indication of OAC is stroke/transient ischemic

attack (TIA) (patients in this condition were more likely
to be adherent with OACs; for instance, in patients who
were noncompliant with warfarin versus patients who were
compliant with warfarin patients, those whose indication
was stroke/TIA had lower percentages. OR 0.20 (95% CI
0.10-0.70)) [94].

The major health provider-related facilitator was health
providers’ high skill and competence (healthcare provider
related factor for patients’ compliance with OACs; for
instance, if health providers had good skills and competence,
patients had lower percentages in noncompliance to warfa-
rin. OR 0.40 (95% CI10.10-1.00)) [94].

Finally, the system-related facilitator was a dedicated
nurse or pharmacist-led anticoagulation management service
[health system-related factor for improving warfarin knowl-
edge scores or improving TTR of patients, (for instance,
usual care vs. service intervention for TTR control was less
effective, P <0.01)] [16, 39, 81, 96].
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Discussion

There is a lack of high-quality evidence on barriers and
facilitators for OAC management, so it is not entirely clear
other than identification of potential factors driving clini-
cal outcomes, how important are the factors identified in
this review. Practical clinical questions regarding the man-
agement of oral anticoagulation are rarely addressed by
randomized trials and tend to focus on surrogate outcomes
[12,97]. To our knowledge, this is the first scoping review
on B&Fs for OAC management that summarizes across
themes and perspectives. In this scoping review, we iden-
tified B&Fs related to broad themes within the following
four categories: (1) therapy-related factors, (2) patient-
related factors, (3) healthcare provider-related factors, (4)
healthcare system-related factors. We found 79 barrier
items and 58 facilitator items in total. Overall, the review
supports the hypothesis that optimizing complex medi-
cations like OACs may require a multi-faceted approach.
It is difficult to say which barriers or facilitators are the
most important and these may vary by patient. For exam-
ple, patient education comes up repeatedly as a facilitator
yet our scoping review of patient education about OACs
did not find improved clinical outcomes [98]. Likewise,
health systems are constantly being exhorted to do more
for patient management. but each new support program
takes funding away from other health interventions.

One critical finding for the included studies was that,
other than indirect outcomes (e.g., patients” adherence,
patients” knowledge of the medication, the right prescrip-
tion rate of the OACs), no study addressed the effect of
barriers or facilitators on clinical outcomes (e.g. throm-
boembolic events, bleeds, or death). One of the reasons of
this finding may due to the inclusion criteria of the review,
which required specific mention of a barrier or facilitator
in the objectives of the study. This approach may have
missed some factors associated with clinical outcomes.
However, the results of the review highlight the need for
high-quality evidence addressing B&Fs interventions
impact on patient-important outcomes.

The key barriers we found in this review were mostly
patient-related factors. For some factors, e.g., senior age
(> 75 years old), cognitive impairment of patients, per-
ceived high fall risk in elderly, comorbidity burden of
patients, and frailty or poor general health, it is difficult
to find strategies to address the barriers. Conversely for
language barriers, translators are an effective facilitator to
overcome management challenges [59]. To deal with the
barrier of requirement of regular blood tests to monitor
the drug, the facilitators we found in this scoping review
include fewer blood tests to monitor the drug (switch from
warfarin to dabigatran), facilitate access to INR testing,
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provide INR test reminders in the form of phone calls,
letters, and E-mail, and availability of portable INR moni-
tors for self-monitoring. For lack of social support (e.g..
a patient living alone), the respective facilitator we found
was family support and involvement. However, it is appar-
ent that fewer studies focused on facilitators as opposed to
barriers, which indicates aresearch direction in the future.

We chose to perform a scoping review as our study meth-
odology instead of a narrative review or a systematic review
for several reasons. First, the topic is broad, which is more
suitable for a scoping review than the other two. Second,
we used a systematic literature search, which is used in a
scoping review, not a narrative review. However, this scop-
ing review has its limitations. First, we focused on studies
that explored B&F for OAC management as their objectives.
The studies that mentioned barriers or facilitators but not
as part of their objectives were not included. We may have
also missed some intervention studies on OAC management
that addressed barriers or facilitators but did not report them
as such. Second, we did not assess the risk of bias of the
included papers since this is a scoping review. Instead, we
checked the reporting quality of the included articles. The
results showed the reporting quality is suboptimal for the
included articles. In addition, to some extent, there may exist
information and selection bias as the included studies do
not always describe the facilitators or barriers explicitly or
extensively. Finally, as the original design of the study is to
explore the general meaning of B&F of the OAC manage-
ment, we did not stratify our results by indication of anti-
coagulation and OAC category, although it is not clear that
the B&F would differ by indication. However, extraction
processes were performed in duplicate with adjudication to
reduce errors. As a result, we believe we identified valid
B&Fs for OACs management from the literature we found.

Conclusion

While multiple barriers and some facilitators were identi-
fied in this review, none was proven to be associated with
clinical outcomes. With this in mind, individual physicians
may wish to address the key barriers in their practice as a
quality improvement initiative but system-wide or policy
changes should await high-quality evidence. Future trials
should address these factors.
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Appendix 1. Literature search strategy.

1. CINAHL search strategy

Sﬁggh Search Terms Search Options Last Run Via Results
Interface-
EBSCOhost Researc
Limiters- Human Databases
S29 S17 AND S26 Search modesBoolean/Phrase Search Screen 177

Advanced Search
Database CINAHL

Interface-
EBSCOhost Researc
Limiters - English Language Databases
Search modesBoolean/Phrase Search Screen
Advanced Search
Database CINAHL

S28 |S17 AND S26 414

Interface-

EBSCOhost Researc
S27 S17 AND S26 Search modesBoolean/Phrase Databases 416

SearchScreen

Advanced Search

Database CINAHL

Interface-
EBSCOhost Researc
S20 OR S21 OR S22 OR Databases
S26 S23 OR S24 OR S25 Search modesBoolean/Phrase Search Screen 173,303
Advanced Search

Database CINAHL

Interface-

EBSCOhost Researc
S25  |"hindrance*" Searchmodes- Boolean/Phrase Databases 539

Search Screen

Advanced Search

Database CINAHL

Interface-
EBSCOhost Researc
S24 "limit*" Search modesBoolean/Phrase Databases 128,778
Search Screen
Advanced Search

Database CINAHL

Interface-

(MH "Communication EBSCOhost Researc
Databases

S23 Barriers") OR Search modesBoolean/Phrase 3,572

"communication barrier" Search Screen
Advanced Search

Database CINAHL

Interface-
S22 "obstacle*" Search modesBoolean/Phrase EBSCOhost Researc| 6,021
Databases
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S21

S20

S19

S18

S17

S16

S15

S14

"facilitator*" Search modesBoolean/Phrase
"barrier*" Search modesBoolean/Phrase
S17 OR S18 Search modesBoolean/Phrase

"oral anticoagulant*" Search modesBoolean/Phrase

S1 OR S2 OR S3 OR S4

ORS5 OR S6 OR S7 OR

S8 OR S9 OR S10 OR S1|Search modesBoolean/Phrase
OR S12 OR S13 OR S14

OR S15 OR S16

eliquis Search modesBoolean/Phrase
""savaysa™ Search modesBoolean/Phrase
""edoxaban™ Search modesBoolean/Phrase

33

Search Screen
Advanced Search
Database CINAHL

Interface-
EBSCOhost Researc
Databases

Search Screen
Advanced Search
Database CINAHL

Interface-
EBSCOhost Researc
Databases

Search Screen
Advanced Search
Database CINAHL

5,789

42,390

Interface-
EBSCOhost Researc
Databases

Search Screen
Advanced Search
Database CINAHL

Interface-
EBSCOhost Researc
Databases

Search Screen
Advanced Search
Database CINAHL

7,282

1,245

Interface-
EBSCOhost Researc
Databases

Search Screen
Advanced Search
Database CINAHL

6,661

Interface-

EBSCOhost Researc
Databases 14
Search Screen
Advanced Search
Database CINAHL

Interface-
EBSCOhost Researc
Databases

Search Screen
Advanced Search
Database CINAHL

Interface-

EBSCOhost Researc
Databases

Search Screen 129
Advanced Search
Database CINAHL
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S13

S12

S11

S10

S9

S8

S7

S6

S5

apixaban Search modesBoolean/Phrase

xarelto Search modesBoolean/Phrase

(MH "Rivaroxaban™) OR

e . Search modesBoolean/Phrase
Rivaroxaban

pradaxa Search modesBoolean/Phrase

(MH "Dabigatran

Etexilate”) OR "dabigatran Search modesBoolean/Phrase

dl_rect actlngmcl)ral Search modesBoolean/Phrase
anticoagulant

coumarin Search modesBoolean/Phrase
""Orfarin™ Search modesBoolean/Phrase
""Coumadin™ Search modesBoolean/Phrase

34

Interface-
EBSCOhost Researc
Databases

Search Screen
Advaned Search
Database CINAHL

Interface-
EBSCOhost Researc
Databases

Search Screen
Advanced Search
Database CINAHL

349

19

Interface-
EBSCOhost Researc
Databases

Search Screen
Advanced Search
Database CINAHL

618

Interface-
EBSCOhost Researc
Databases

Search Screen
Advanced Search
Database CINAHL

28

Interface-
EBSCOhost Researc
Databases

Search Screen
Advanced Search
Database CINAHL

817

Interface-
EBSCOhost Researc
Databases

Search Screen
Advanced Search
Database CINAHL

12

Interface-
EBSCOhost Researc
Databases

Search Screen
Advanced Search
Database CINAHL

235

Interface-
EBSCOhost Researc
Databases

Search Screen
Advanced Search
Database CINAHL

0

Interface-
EBSCOhost Researc| 157
Databases
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Search Scren-
Advanced Search
Database CINAHL

Interface-

EBSCOhost Researc
Search modesBoolean/Phrase Databases 0

Search Screen

Advanced Search

Database CINAHL

Interface-

EBSCOhost Researc
S3 "acenocoumarol™ Search modesBoolean/Phrase Databases 37

Search Screen

Advanced Search

Database CINAHL

S4 "Jantoven

Interface-
EBSCOhost Researc
,(,MH V\'/arfarm ) OR Search modesBoolean/Phrase Databases 5,579
warfarin Search Screen
AdvancedSearch

Database CINAHL

Interface-

EBSCOhost Researc
S1 ""Marevan™" Search modesBoolean/Phrase Databases 0

Search Screen

Advanced Search

Database CINAHL

S2

2. Embase search strategy.

Database: Embase <1974 to 2018 July 12>
Search Stragy:

1 (warfarin* or acenocoumarol* or (Oral* adj3 (Anticoagula* or Asdagula*)) or direct
acting oral anticoagulant* or (Marevan* or JantadvenCoumadin* or Orfarin*) or coumarin*

or dabigatran* or pradaxa* or rivaroxaban* or xarelto* or apixaban* or edoxaban* or savaysa*
or eliquis*).mp. or anticoagula*.kw,ti,ab. [mp=title, abstract, heading word, drug trade name,
original title, device marfacturer, drug manufacturer, device trade name, keyword, floating
subheading word] (197181)

2 barrier*.mp. or facilitat*.ti,ab,kw,kf. [mp=title, abstract, heading word, drug trade name,
original title, device manufacturer, drug manufacturer, devidetnrame, keyword, floating
subheading word] (770212)

3 land2(3752)

4  limit 3 to (english language and humans) (2738)

3. Medline search strategy

Database: OVID Medline Epubhead of Print, IfProcess & Other Neimdexed Citations, Ovid
MEDLINE(R) Daily and Ovid MEDLINE(R) 1946 to Present
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Search Strategy:

1 (warfarin* or acenocoumarol* or (&l adj3 (Anticoagula* or Anticoagula*)) or direct

acting oral anticoagulant* or (Marevan* or Jantoven* or Coumadin* or Orfarin*) or coumarin*

or dabigatran* or pradaxa* or rivaroxaban* or xarelto* or apixaban* or edoxaban* or savaysa*
or eliquis*).mp. oranticoagula*.kw, ti,ab. [mp=title, abstract, original title, name of substance
word, subject heading word, keyword heading word, protocol supplementary concept word, rare
disease supplementary concept word, unique identifier, synonyms] (113338)

2 barier*.mp. or facilitat*. ti,ab,kw,kf. [mp=title, abstract, original title, name of substance
word, subject heading word, keyword heading word, protocol supplementary concept word, rare
disease supplementary concept word, unique identifier, synonyms] (§48017

3 land?2(1884)

4  limit 3 to (english language and humans) (1199)
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Appendix 2. Data extraction form

Study ID: Reviewer Initials:

STUDY INFORMATION

First Author: Year of Publication

Title of Article:

Journal Name: Country:

METHODS AND RESULTS

Study &tting:

Study Design:

Category Barriers | Facilitators| Provider | Response | Statistics results
group (N) | scale (prevalence, P value,
59% ClI, etc.)

Applicable for quantitative studies

Therapy
Related

1.Therapeutic q q q q q
Drug
Monitoring and
Accompanying
Dose
Adjustment

2. Drug Drug i q q i i
Interactions

3. Affect 1 )| 1 1 1
lifestyle

PatientRelated

1. Physiological q 1 1 1 1
factors
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2. Psychosocial q 1 1 1 1
factors

3. Attitudinal q 1 1 1 1
behaviors

4. Social q 1 1 1 1
Economic

Factors

5. Language
barrier

6. Health

7. Comorbidity

1

1
Knowledge

1

1

8. Other

Healthcare providef related

1. Prov i 1 1 i i
Knowledge of

anticoagulation

2. Doctor q q q q 1
patient

relationship

3. Phys 1 )l )l |l 1
Attitude

Health SysterrRelated

1. Healthcare 1 q q q T
support

2. Patients i

expectation to
Health system

3. 1 1 1 1 1
Communication

within system.

COMMENTS
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Appendix 3. Barriers to oral anticoagulation management.

Category

Barriers

References which
mentioned the according
item (Sources of the
opinion)

References witlsurvey
results (Sources of the
opinion, results of the

survey)

References with association
check results (Statistics for
association with outcome(s))

A. TherapyRelated Barriers

Al. Impact on lifestyle

Dietary (or alcohol) restrictions

Wild et al. (Patients)

Ansell et al(Patients,
48%)

Changes in routine

Vaanholt et al.(Patients).

Pill burden (patients are already
taking too many medications to
add another one).

Decker et al.(Healthcare
providers)

Ingelgard et al. (Healthcare
providers)

Orensky et al(Pill burden lead
noncompliance, p=0.039)

Dosing changes (patients have t Ansell et al.
remember). (Patients, 57%)
Regular blood tests to monitor th Borg Xuereb et al. Ansell et al. Arnsten et al.(Related to

drug

(Healthcare providers);
Bungard et al. (Healthcare
providers);Decker et al.
(Healthcare providers)

(Patients, 76%);

Arepally et al. (Healthcare
providers, 43%)Frankel
et al. (Healthcare
providers, 40%)

noncompliant with warfarin, P=
0.004.).

Transportation barriers

Decker et al.(Healthcare
providers)

Gross et al.(Healthcare
providers, 1%);

Ingelgard et al. (Patients,
16.7 %; Healthcare
provider, Level of
reluctance to prescription,
Mean + SD; 7.30 + 2.34
(0i 10 scale: 0 = not at all
reluctant, 10 very
reluctant).)

Restricted physical activity wher
using the drugs

Arnsten et al.(Related to
noncompliant with warfarin, P=
0.03.)

A2. Drug-drug
interactions

Patients taking medication that
may interact with OACs.

Bajorek et al. (Healthcare
providers)

Gross et al.(Healthcare
providers, 4 %)Ingelgard
et al. (Healthcare
providers, 12.5%)Ansell
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et al. (Patients, 50%)Tan
et al. (Patients, 61%).

Patients with alcoholism (or
another drug abuse).

Peterson et al(Healthcare
providers);Rosenman et al.
(Patients)

Ingelgard et al
(Healthcare providers,
Level of reluctance to
prescription, Mean + SD;
7.30 £ 2.34 (D10 scale: 0
= not at all reluctant, 10 =
very reluctant).)Shen et
al. (Healthcare providers,
99%)

Johnston et al(The adjusted
odds ratio (OR) of warfarin
users venss nonusers for AF
patients (95%CIl): 0.59 (0.35
0.99).)

Use of Aspirin

Peterson et al(Healthcare
providers)

McGrath et al. (Patients,
73%)

Allergy or intolerance to warfarin

McGrath et al. (Patients
1.8%)

A3. Reversal problems

Reversibility of anticoagulants

Frankel et al. (Healthcare
providers, 49%)

Difficulty related to reversing

Ingelgard et al.
(Healthcareproviders)

Arepally et al.
(Healthcare providers,
43%)

B. PatientRelated Barrie

s

B1. Patient
or diseases

(History of) cognitive impairment
(e.g., dementia, poor cognition,
mental health problem)

Bajorek et al. (Healthcare
providers);Ingelgard et al.
(Patients)JJohnston et al.
(Patients)Peterson et al.
(Healthcare providers)

Deplanque et al.
(Healthcare providers,
8.4%);Gross et al.
(Healthcare providers,
34 %);Shen et al.
(Healthcare providers,
94%); McGrath etal.
(Patients, 9.4%).

Chen et al.(Decreased the
likelihood of patients receiving
anticoagulant therapy
(p<0.05).);Platt et al. (For
warfarin nonadherence, adjust
OR (95%CIl): 2.9 (1.i74.8).)

Comorbidity burden (e.g.,
hepatitis, renal disease requiring
hemodialysis, renal insufficiency
cancer, hepatic disease, severe
anemia, poorly controlled
hypertension, paroxysmal AF)

Peterson et al(Healthcare
providers);Rosenman et al.
(Patients)

Gross et al. (Healthcare
providers, 5%)jngelgard
et al. (Patients, 12.5%);
McGrath et al. (Patients,
17.1%);Redgrift et al.
(Healthcare providers,
41.0%).

Chen et al.(patients with
higher comorbidity burden wer
less likely to be on
anticoagulantreatment
(Charlson Comorbidity Index
(CCl): 1-2, OR=0.67, 95% CI:
0.550.83; CCI=3+, OR=0.61,
95% CI: 0.450.81);Johnston et
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al. (The adjusted OR of
warfarin users versus non usel
for AF patients (95%Cl): 0.66
(0.520.84).);Mueller et al.

(An increasd risk of unstable
INR values (OR: 3.866, p =
0.002).);Platt et al. (For
warfarin nonadherence, adjust
OR (95%Cl): 1.4 (1.11.6).);
Arnsten et al.(Related to
noncompliant with warfarin P=
0.02);Farmakis et al.(Less
adherence foparoxysmal AF,
OR=0.64, p=0.045)

Other conditions

1 Poor memory capacity

Decker et al.(Healthcare
providers)

9 Frailty or poor general
health

Gross et al.(Healthcare
providers, 15%)McGrath
et al. (Patients19.3%);
Redgrift et al. (Healthcare
providers, 60%).

Chen et al.(Decreased the
likelihood of patients receiving
anticoagulant therapy (p<0.05)
McGrath et al.(On noruse of
OAC therapy at discharge, the
OR was12.58 (95% CI 5.82
27.21) for severe disability
compared to no disability.)

Inability for selfcare

Graves et al.(Patients)

= |=A

Perceived high fall risk
in elderly

Bajorek et al. (Healthcare
providers);Decker et al.
(Healthcare providers);
Petrson et al.(Healthcare
providers);Rosenman et al.
(Patients)

Bungard et al.(Healthcare
providers, 64%);
Deplanque et al.
(Healthcare givers,
17.8%);Gattellari et al.
(Healthcare providers,
54.4%);Gross et al.
(Healthcare providers,
65 %);Shen et al.
(Healthcare providers,
89%).Tan et al. (Patients,
61%);Ingelgard et al.
(Healthcare providers,
Level of reluctance to

Johnston et al(The adjusted
OR of warfarin users versus
nonusers for AF patients

(95%Cl): 0.61 (0.52, 0.73).)
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prescription, Mean * SD;

8.20 = 1.81 (D10 scale: 0
= not at all reluctant, 10 =
very reluctant).)McGrath

et al. (Patiens, 26.7%)

1 Limited life expectancy

Graves et al.(Patients)

1 Returned to normal sinu
rhythm for AF patients

Gattellari et al. (Healthcare
providers);Peterson et al.
(Healthcare providers);
Rosenman et al(Patients)

B2. Patient
behaviors

Concern about bleeding

Decker et al.(Healthcare
providers)

Ansell et al.
(Patients, 70%)ingelgard
et al. (Patients, 12.5%)

Arnsten et al.(Related to
noncompliant with warfarin, P=
0.04.)

Concern about bruising

Decker et al.(Healthcare
providers);

Ansell et al.

(Patients, 63%)Tan et al.
(Patients, 61%)Wild et al.
(Pdients, 28.3%)

Concern of therapy having
negative impact on quality of life

Bungard et al.(Healthcare
providers, 8.2%)

Fear or dislike of lab test
(monitoring)

Decker et al.(Healthcare
providers)

Ingelgard et al. (Patients,
29.2 %; Healthcare
provider, Level of
reluctance to prescription,
Mean + SD; 8.32 + 2.07
(0i 10 scale: 0 = not at all
reluctant, 10 = very
reluctant).)

Refusal to the OACS

Bungard et al.(Healthcare
providers, 72%);
Deplanque et al.
(Healthcare providers,
4.8%);Gross et al.
(Healthcare providers,
31%);McCrory et al.
(Health providers mean
rank was 3.6. To rank the
potential reasons from 1
(most frequent or
important) to 8 (least
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frequent or important).);
McGrath et al. (Patients,
14.9%);Redgrift et al.
(Healthcare providers,
64.8%).

Averse to taking the pill every
day

Decker et al.(Healthcare
providers)

Averse to attending the clinic

Decker et al.(Healthcare
providers)

Concerns that the medication is
difficult to manage

Decker et al.(Healthcare
providers)

Non-compliance

Graves et al.(Patients);
Johnston et al (Patients);
Kea et al. (Healthcare
providers).

Gross et al.(Healthcare
providers, 42%);
Rosenman et al(Patients,
2.1%);McGrath et al.
(Patients, 1.8%).

Mueller et al. (OR for
classifying a patient as showin
with poor OAC quality 1.588, p
= 0.003)

Missed clinical appointment

Sarangpur et al.(Lower TTR
(p=0.0007)

A Higher numbe
appointments for monitoring
(p<0.0001)

A Higher nonad
(<0.0001)

A L o nmtiermr of tdetapy
(p=0.0009).)

Rose et al(61) (45% of patients
had at least one monitoring ga
29% of the gaps contained
hospital admissions; patients
with more gaps per year
recorded lower TTR, P<0 .001

Inability to adhere to alcohol
restrictions

Ingelgard et al.
(Healthcare providers,
Level of reluctance to
prescription, Mean + SD;
7.40 £ 1.93. (D10 scale: 0
= not at all reluctant, 10 =
very reluctant).)

Demographic characteristics
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B3. Pati ent
characteristics

il

*Age (senior)

Rosenman et al(Patients
for age> 75)

Bungard et al.(Healthcare
providers (for > 85 years
old patients), 72%);
Deplanque et al.
(Healthcare providers,
15.9%);Gross et al.
(Healthcare providers,
7%); Shen et al.
(Healthcare providers,
80%); McGrathet al.
(Patients, 11%).

Arnsten et al.(Patients who are
noncompliant with warfarin
mean age 53.7: patients who g
compliant with warfarin mean
age 68.7; P< 0.001.Reyth et
al. (Age 75 years or older,
adjusted OR (95% ClI): 0.15
(0.04, 0.52) for unkely
prescribed)Chen et al.
(Decreased the likelihood of a
patients receiving anticoagular]
therapy (p<0.05).);

Cohen et al.(Compare to <70
patients, >80 patients (adjuste
OR (95% CIl): 0.306 (0.170
0.551) p<0.001.) are less likely
treated with OACs;)Farmakis
et al. (Less adherence for olde
age, OR=0.64, p=0.045);
Johnston et al(The adjusted
OR of warfarin users versus ng
users for <55 patients (95%Cl)
0.73 (0.60, O.
patients: 0.41 (0.30.49).);
Maeda et al.(Warfarin
prescripton, 82 years old versu
68 years old Odds ratio
(95%CI):0.31 (0.22 0.44).);
McCrory et al. (75 years
elderlies less likely to get OAC
than 65 and 55years old (p <
0.01) for all scenarios);
Partington et al.(Means of age
+SD for warfarin treated for AR
versus not treated, 77.7+8.6:
82.0+9.2 (P=0.02).);

Wilson et al. (A negative
relationship was found (P <
0.01), that is, as age increased
knowledge about medication
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and fooddrug interaction
decreased)

Gender (Male)

Arnsten et al.(Patients who are
noncompliant with warfarin
versus patients who are
compliant with warfarin: OR
(95% Cl1): 3.5 (1.5, 8.2).)

Ethnicity (norwhite)

Arnsten et al.(Patients who are
noncompliant with warfarin
versus patients who are
compliant with warfarin: OR
(95% CI): 6.4 (1.9, 21.9).);
Bhandari et al.(TTR was

lower for African Americans
than for Whites (absolute
difference of 8.7%, p<0.001).)

Language barers

Graves et al.(Patients);
Ingelgard et al. (Patients)

Shen et al.(Less likely to
give OAC to norENglish
speaking background
patients in 4/5 scenarios
(p<0.001).)

Bhandari et al. (Absolute
difference of TTR is 7.2%,
p<0.05);Hong et al. (Adjusted
result for TTR difference, LEP
patients spent
95%CI [T1T4. 1% t
Rodriguez et al. (TTR, mean
(SD), language barriers: withol
language barriers = 71.6 (13.1
74.0 (13.9) (P=0.007).)

Socioeconomic factors

1 Working full time

Vaanholt et al.(Patients).

Arnsten et al.(Patients who are
noncompliant with warfarin
versus patients who are
compliant with warfarin for
working full time: OR (95%
Cl): 5.6 (1.6, 19.2).)Platt et al.
(For warfarin adherence,
compared to currently employe
subjects, unemployed OR (959
ClI): 0.6 (0.3 1.2)) and retired
OR (95% Cl): 0.5 (0.80.8).)
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1 No insurance Kea et al (Healthcare Arnsten et al.(Patients who are
providers) noncompliant with warfarin
versus patients who are
compliant with warfarin for
uninsured has higher OR: OR
(95% CI): 5.6 (1.6, 19.2).)

1 Education level Platt et al. (For warfarin
nonadherence, compared to
greater than high school level
education, lower education lev
has higher OR (95% CI): 1.8

(1.2,2.7).)

1 Lack of social support | Ingelgard et al. (Healthcare| Deplanque et al. Chen et al.(Decreased the
(e.g., patient living providers); (Healthcare providers, likelihood of patients receiving
alone) Johnston eal. (Patients); | 6.2%); anticoagulant therapy

Kea et al. (Healthcare Ferguson et al. (p<0.05).);0rensky et al.(less
providers) (Healthcare providers, compliance: P=0.039)
41%);
9 Poor social situation Decker et al(Healthcare
providers)
I Out of pocket costs McCrory et al. (Health

providers mean rank 5.6.
To rank the potential
reasons from 1 (most
frequent or important) to 8
(least frequent or

important)
Health Knowledge
1 Drug myth Borg Xuereb et al.
(Healthcare providers);
Decker et al.(Healthcare
providers)
1 lack of receptivity to Vaanholt et al.(Patients). Arnsten et al.(In patients who
specific details about are noncompliant with warfarin
disease and medication versus patients who are

compliant with warfarin fewer
information patients has highe
OR. OR (95% Cl): 4.4 (1.4,
14.2);Cruess et al.(Less
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information patients have lowe
nonadherence: OR (95@):
1.11 (1.02/1.21), P=0.013.)

1 Inability to comprehend
medication instructions

Ingelgard et al.
(Healthcare providers,
Level of reluctance to
prescription, Mean £D.
7.58 £ 1.97. (010 scale: 0
= not at all reluctant, 10 =
very reluctant).)

C Healthcare ProvideRelated Barriers

C1l.

Heal t h

characteristics

Lack knowledge related to
coagulation

Drewes et al.(Healthcare
providers);

Kea et al. (Healthcare
providers).

Arepally et al. (Healthcare
providers, 69%)Bungard
et al. (Healthcare
providers, 1%)Gattellari
et al. (Healthcae
providers, 17.4%)

Shortcomings in training

Ingelgard et al. (Healthcare
providers)

Barrios et al. (Healthcare
providers, 38%)

Years since graduation from
medical school

Kea et al (Healthcare
providers)

Maeda et al.(Warfarin
prescription, 110 versus >11:
OR (95%Cl): 0.43 (0.23, 0.81),

Less experience managing acut
thromboembolism in patients

with AF

Maeda et al.(Warfarin

prescription, less experience
versus more experience: OR
(95%CI): 0.20 (0.064, 0.60).)

c2.

Heal t h

attitudes or behaviors

Concern about bleeding

Bungard et al.(Healthcare
providers, 13%);
Changying et al.
(Healthcare providers,
74%); Deplanque et al.
(Healthcare providers,
24.7%);Frankel et al.
(Healthcare providers,
62%)

Concern about litigation

Bungad et al. (Healthcare
providers, 3.0%)Gross et
al. (Healthcare providers,
2%); Ingelgard et al.
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(Healthcare providers,
12.5%)

Concern about the monitoring

Changying et al.
(Healthcare providers,
65.4%);Ferguson et al.
(Healthcare providers,
75.0%);

Concern about patients' advancy
age

Changying et al.
(Healthcare providers,
44.7%)

Clinician reluctance (worry abou
the AE, dondt
patientds habit

Decker et al.(Healthcare
providers);Kea et al.
(Healthcare providers)

Concern if patients will be
compliance

Deplanque et al.
(Healthcare providers,
22.0%);Ferguson et al.
(Healthcare providers,
71.0%);Gross et al.
(Healthcare providers,
42%);Ingelgard et al.
(Healthcare providers,
Level of reluctance to
prescription, Mean SD.
8.50 £ 1.30. (D10 scale: 0
= not at all reluctant, 10 =
very reluctant)

Fear of the patient falling

Ferguson et al.
(Healthcare providers,
71.0%)

Fear of patients' poor literacy

Ingelgard et al.
(Healthcare providers,
Level of reluctance to
prescription, Mean SD.
8.33+£2.21. (D10 scale: 0
= not at all reluctant, 10 =
very reluctant)

Concern aboutaversibility of
OAC

Frankel et al. (Healthcare
providers, 49%)

Doubt effectiveness or unfamilia

with evidence

Gattellari et al.
(Healthcare providers,
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30%); Salinas et al.
(Healthcare providers,
75% SP & 50% GP)

Hard to decide whether the
benefits of OAC outweigh the
risks or vice versa

Gattellari et al.
(Healthcare providers,
38.9%);McCrory et al.
(Health providers, mean
rank 6.8. To rank the
potential reasons frorh
(most frequent or
important) to 8 (least
frequent or important)

Belief that aspirin is better
alternative

McCrory et al. (Health
providers mean rank 6.8.
To rank the potential
reasons from 1 (most
frequent or important) to 8
(least frequent or
important)

Patient feels physician is not ver
concerned about them.

Arnsten et al.(In patients who
are noncompliant with wéarin
versus patients who are
compliant with warfarin less
concerned patients has higher
percentages. OR (95% CI): 3.1
(1.2,7.8). p=0.01.)

Poor patient to healthcare
provider communication

Graves et al.(Patients);
Vaanholt et al.(Patients).

Difficulty contacting patient in
case of urgent dose change.

Ingelgard et al.
(Healthcare providers,
Level of reluctance to
prescription, Mean SD.
7.00 £ 2.33. (D10 scale: 0
= not at all reluctant, 10 =
very reluctant)

Harsh language or chastising
patients following missed INR

tests

Kauffman et al.(Patients)

D. Health SysterRelated Barriers

49



Ph.D. Thesi§ Mei Wang McMaster University Health Researchlethodology

D1. Healthcare support

No regular physician

Arnsten et al.(In patients who
are noncompliant with warfarin
versus patients who are
compliant with warfarin no
regular physician patients has
higher percentages: OR (95%
Ch:11.1 (3.6, 50.0). p=0.01.)

The amount of time available in
consultations is limited

Borg Xuereb et al.
(Healthcare providers)

No time for patients to think in
secondary care

Borg Xuereb et al.
(Healthcare providers)

Bungard et al.(Healthcare
providers, 3.0%)

Luxury of repeated consultationg
and rgportbuilding in primary
care

Borg Xuereb et al.
(Healthcare providers)

Increased expertise but lack of
time in secondary care

Borg Xuereb et al.
(Healthcare providers)

Administrative barriers to free
prescription

Barrios et al. (Healthare
providers, 38.1%)

Lack of subsequent monitoring
or difficulty in arranging services|
for monitoring

Graves et al.(Patients);
Gross et al.(Healthcare
providers);ingelgard et al.
(Healthcare providers)

Barrios et al. (Healthcare
providers, 20.1%);

Lack of anticoagulation clinic
services

Gross et al.(Healthcare
providers, 4%)

Chen et al.(Lack of
anticoagulation clinic services,
patients were less likely to be
on anticoagulant treatment
(OR=0.50, 95% CI: 0.2D.90)

Delay in lab report

Ingelgard et al. (Healthcare
providers)

D2. Patients expectation
to health system

Inadequate reimbursement for
time spent monitoringvarfarin

Ingelgard et al. (Healthcare
providers)

Bungard et al.(Healthcare
providers, 9.0%)

D3. Communication
within the system.

Breakdown in communication
between clinicians and healthca
settings

Decker et al.(Hedthcare
providers)

Inadequate to the exchange of
information.

Drewes et al.(Healthcare
providers)

McGrath et al. (Patients,
3.2%).

Poor provider to provider
communication

Graves et al.(Patients)

D4. Clinical evidence

Lack of effective protocols and

efficacy data

Arepally et al. (Healthcare
providers, 57%)
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Lack of clarity of guideline Kea et al(Healthcare Arepally et al. (Healthcare

recommendations providers) providers, 7%)

Lack of RCT evidence Bungard et al.(Healthcare
providers, 3.0%)

Lack of consensus as to Drewes et al.(Healthcare

treatment. providers)

Lack of awareness of tools to Salinas et al.(Healthcare

guiderisk assessment providers, 75% SP & 50%

GP)

Abbreviation: INR, international normalized ratio; OAC, oral anticoagulant; AF, atrial fibrillation; TIA, transient ischattaick;
GP, generapractitioner; TTR, Time in therapeutic range.
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Appendix 4. Facilitators to oral anticoagulation management.

Category

Facilitators

References
which
mentioned the
according item
(Sources of the
opinion)

References
with survey
results
(Sources of the
opinion,results
of the survey)

References with
association check
results (Statistics
for association
with outcome(s))

A. TherapyRelated Facilitators

Al. Impact on
lifestyle

Ensuring type of
lifestyle and
therapy is matched
with pati
capacity tcself
manage

Ferguson et al.
(Healthcare
providers)

Dietary freedom
(switch from

Elewa et al.
(Patients,

warfarin to Willingness to

dabigatran) switch to same
efficacy
anticoagulant,
but without
barrier (1 to 5):
4.1 £ 1.25)

Deal with regular monitoring

AFewer b Elewa et al.
to monitor the drug (Patients,

(switch from

Willingness to

warfarin to switch to same
dabigatran). efficacy
anticoagulant,
but without
barrier (1 to 5):
3.9+1.35)
ARegul ar | Ferguson etal. | Shen et al.
adherence and INR (Healthcare (Healthcare
monitoring providers) providers,
99%)
AFaci |l it |Fergusonetal
to INR testing. (Healthcare
providers)
APr ovi de| Kauffman et al.
reminders in the (Patients)

form of phone
calls, letters, and £
mail

AAvail ab| Petersonetal.
portable INR (Healthcare
monitors providers)
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B. PatientsRelated Facilitators

B1. Pat
condition or
diseases

Indication of OAC
is Stroke/TIA

Beyth et al.
(Healthcare
providers);
Borg Xuereb et
al. (Healthcare
providers)

Frankel et al.
(Healthcare
providers,
96%)

Arnsten et al.(In
patients who are
noncompliant with
warfarin versus
patients who are
compliant with
warfarin patients
whose indication
was Stroke/TIA
has lower
percentages. OR
(95% Cl): 0.2
(0.1, 0.7).
p=0.008.)

Having another
indication for
anticoagulant
therapy

Beyth et al.(More
warfarin
prescription with
another indication
for anticoagulant
therapy, OR (95%
Cl): 19.7 (4.7,
83.1).)

History of stroke

Cohen et al.
(Patients with
history of stroke
(adjusted OR
(95% Cl): 1.95
(1.041 to
3.681).) are more
likely treated with
warfarin.)

Hypertension

Johnston et al.
(Predictor of
warfarin use,
hypertension, OR
(95%CI): 1.40
(1.23,1.59).)

Congestive heart
failure

Johnston et al.
(Predictor of
warfarin use,
Congestive heart
failure, OR
(95%Cl), 1.37
(1.20, 1.57).);
Partington et al.
(more ikely use
warfarin, P=0.02)

53



Ph.D. Thesi§ Mei Wang McMaster University Health Researchlethodology
Risk factor for Maeda et al.
thromboembolism (Warfarin

prescription, with
this factor versus
without. OR
(95%Cl): 2.4 (1.8
3.6).)
Patients with Orensky et al.
therapeutic INR (Patients with
therapeutic INR
(%) lead
compliance,
P<0.001)
B2. P a t| Believe health Arnsten et al.(In
attitudes or providers' skill, and patients who are
behaviors competence is noncompliant with

excellent or very
good

warfarin versus
patients who are
compliant with
warfarin patients
who believe their
providers have
lower percentages
OR (95% CI): 0.4
(0.1,1.0), P=
0.013)

Believe taking
OACs benefits
their health

Vaanholt et al.
(Patients).

Arnsten et al.(In
patients who are
noncompliant with
warfarin versus
patients who are
compliant with
warfarin patients
who believed
taking OACs
benefits their
health has lower
percentages: OR
(95% CI): 0.5
(0.2, 1.1); P=
0.002.)

Believe taking
OACs protects
their future health

Arnsten et al.(In
patients who are
noncompliant with
warfarin versus
patients who are
compliant with
warfarin patients
who believed
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taking OACs
benefits their
future health has
lower percentages
OR (95% CI): 0.3
(0.1, 0.7); P=
0.008.)

Fear of stroke

Borg Xuereb et
al. (Healthcare
providers)

Monitoring of
adherence (refer to
non-compliance)

Khudair et al.
(Patients)

B3. Pat
characteristics

Knowledge of

Ferguson et al.

Bungard et al.

benefits ad risk of | (Healthcare (Healthcare
OACs providers) providers,
96%);
Gattellari et al.
(Healthcare
providers,
30%); Wild et
al. (Patients,
58%)
Family support & | Ferguson et al. Orensky et al.
involvement (e.g., | (Healthcare (Patients with
married). providers) Family support
lead compliance,
P=0.003)
SelFmanagement | Ferguson et al.
& community (Healthcare
support providers);
Kuljis et al.
(Patients);
Vaanholt et al.
(Patients).
Limited English Shen et al. Hong et al. (LEP
patients (LEP) use (Healthcare patients who used
a language providers, a communication
surrogate or say 79%) surrogate were no

without language
limited

statistically
different from
Englishspeakers
who did not use a
surrogate in their

percent TTR
(1 2. 5%,
[T5. 0% t

or TDR (1.2%,
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95%CI [1
3.0%))

Patients' good
literacy

Wilson et al. (As
literacy increased,
knowledge about
medication and

food-drug
interaction
increased, P<0.01
C. Healthcare ProvideRelated Facilitators
C1. Health Health providers' | Kea et al. Arnsten et al.(if
pr ovi de good skill and (Healthcare health providers
characteristics competence providers) had good skill and

competence,
patients have
lower percentages
in noncompliance.
OR (95% Cl): 0.4
(0.1, 1.0). P=
0.013)

Experierced with
OAC

Beyth et al.(More
warfarin
prescription with
experienced
physicians, OR
(95% ClI): 2.6

(1.3,5.2).)
Impact of clinical Maeda et al.
trials on their (Warfarin

practice of prescription, with
anticoagulant this factor versus
prophylaxis without. OR
(95%CI): 2.7 (1.4,
5.4).)
Cardiologist Petason et al.
(Healthcare
providers);
McCrory et al.
(Healthcare
Providers).
More new AF Peterson et al.
patients (Healthcare
providers)

C2. Health
provi de

Patients are
dependent on

Borg Xuereb et
al. (Healthcare

attitudes or physicians providers)

behaviors Good Ferguson et al.
communication (Healthcare
(including providers)
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listening,
interpreters, written
information)

Open discussion | Ferguson et al.
and understanding| (Healthcare

anticoagulation providers)
Assign Kauffman et al.
anticoagulation (Patients)

providers to work
with the same
patients over time
Providing Wild et al.
reassurance to (Patients, 20%),
patients when they
have achieved theil

INR goal
Pharmacy Ferguson et al. | Shen et al.
education (Healthcare (Healthcare
providers) providers,
89%)
D. Health SysterRelated Facilitators
D1. Nurse or Ferguson et al. Stafford et al.
Healthcare pharmacisied (Healthcare (Pharmacist
support anticoagulation providers); delivered warfarin
management Lowthian et al. eduation was
service (Healthcare associated with a
providers) significant
difference
between the
intervention

patient s
and day 8 mean
warfarin
knowledge scores
of 64.5% (95%
Cl, 61.0 68.5%)
and 78.0% (95%
Cl 74.581.5%; P
< 0.001.) Airee et
al. (TTR,
Control vs.
Protocol,
P=0006).Al
Ammatri et al.
(Time needed to
stabilize INR
within the
therapeutic range
(days £ SD) is
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less. Control
group =5.46 +3.96
vs Intervention
group= 3.5 +2.43)
Durand et al. 241
new patients from
category 1 and 2
are now on
appropriate
anticoagulatin,
leading to an
interim
improvement of
18% (62 to 80%,
p<0.0001)van
Fessem et al.A
significant 51%
increase in safe
preoperative plang
(P<0.001)

Warfarin booklets
(written
information).

Bajorek et al.
(Healthcare
providers);
Drewes et al.
(Healthcare
providers);

Ferguson et al.

(Healthcare
providers)

Thorough
assessment of the
paients

Bajorek et al.
(Healthcare
providers);
Drewes et al.
(Healthcare
providers);

Ferguson et al.

(Healthcare
providers);
Lowthian et al.
(Healthcare
providers);
Robson et al.
(Healthcare
providers)

A greater
utilization of carer
support and
services

Bajorek et al.
(Healthcare
providers)
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Further support for| Borg Xuereb et
the primary care | al. (Healthcare
setting providers)
Electronic personal Edwards et al.
health records plus (the proportion of
education patients with an
in-range INR at
first clinic visit
post
hospitalization
increased from
35.8% to 60.3%
(p=0.02).).Chen
et al. (Mean score
on knowledge of
dabigatran
increased, p =
0.007))
Case management| Ferguson et al.
(Healthcare
providers)
Multi-disciplinary | Ferguson et al.
care (Healthcare
providers)
Discharge planning Kauffman et al.
(Patients)
Medication event | Platt et al.
monitor system (Patients)
Computerassisted Ryan et al.(TTR
oral anticoagulant was significantly
dosage program higher, median
TTR 74% vs
58.6%; z=5.67, P
< 0.001.);van
Fessem et alA
significant 51%
increase in safe
preoperative plans
(P<0.001).)
D2. Patients Adequate Kauffman et al.
expectatn to | reimbursement (Patients)
health system| More Kuljis et al.
personalised/real | (Patients)
time
communication
Pragmatic and Kuljis et al.
collaborative (Patients)

patient clinician

partnerships
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Recognition of Kuljis et al.
expert patient (Patients)
knowledge and
expertise
D3. Health care Drewes et al.
Communicati | organization (Healthcare
on within providers);
system. Vaanholt et al.
(Patients).
Delivery system Ferguson et al.
(re)design (Healthcare
providers)
Good GP/GP Ferguson et al.
support (Healthcare
providers)
Facilitated Field et al. (TTR:
telephone 1. 53.1%: 50.0%
communication adjusted
between nurses an difference: 4.5%
physicians (95% ClI, 0.3%
8.7%).)
Improved role Lowthian et al.
clarification (Healthcare
providers)
D4. Clinical | HAS-BLED score | Ferguson et al. | Berger et al.
evidence (bleeding (Healthcare (Providers,
assessment score)| providers) 100% more
confidential for
their decision.)
Targeted guidelineg Borg Xuereb et Robson et al.

al. (Healthcare
providers)

(Increased people
on anticoagulants
(p<0.001))

Computer software
supporting clinical
decisions

Robson et al.
(People with
CHADS2 VA
SC >=1o0n
antiplatelet
decreased
(p<0.001).)

Abbreviation: INR, international normalized ratio; OAC, caiaticoagulant;

TIA, transient ischemic attack; GP, general practitioner
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Chapter Three: Perceptions on patient education to improve oral anticoagulant

management
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Abstract

Objective:To explore the opinions of health care providers and patients on the desired content and
format of patient education on oralt@oagulant medication (OAC), in addition to perceived
barriers to higkguality patient education.

Data sourcesFive focus group discussions in two health regions in Southwestern Ontario from
20172018.

Study Design:We applied qualitative descriptive theds in a focus group study on OAC
management.

Data Collection/Extraction methodsFive focus group discussions were conducted with 19
patients, 7 caregivers, and 16 health care providers (physicians, nurses, and pharmacists). During
the focus groups, dabn education were collected and analysed using content analysis as part of
a qualitative descriptive approach. Transcripts were analyzed using conventional content analysis.

Principal Findings: We identified the five themes of patient education on OAdbagement: (i)
content of OAC education (rationale, risk, and appropriate drug administration methods), (ii) the
best times for providing OAC education (time of OACs initiation along with continuing education),
(i) preferred education delivery strategi€case management targeted patient information
summaries from authoritative sources such as Thrombosis Canada and video education), (iv)
patient and community pharmacist engagement in OAC education and (v) perceived barriers to
optimal patient educatiompétients depending too much on their health care providers for advice,
the limited time patients spend with health care providers, gaps in clear communication between
providers, and the lack of a nationally or provincially coordinated OAC managementpyogra

Conclusion: Our focus groups suggest that patients, caregivers and health care providers support
the need for education on OACs, including for patients taking DOACs. The optimal combination
of content, format, duration, timing, and sources for OAC education requitkesrfresearch.

Keywords: oral anticoagulants; patient education; focus group; qualitative research.
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What is known on this topic

T

)l
T

Education of patients is thought to be critical for heglality OAC management because
improving patients' knowldge has the potential to improve their-setfhagement skills

and adherence.

Systematic reviews show that there is no kaghlity evidence that supplemental patient
education improves patient outcomes.

There are several educational theories which proaifl@mework for patient education

but defining the optimal content components, appropriate format, timing, and duration is
still an unmet goal in OAC patient education.

What this study adds

T

We explored the five themes of patient education on @&Gagement, including content

of OAC education, the best time for OAC education, preferred education delivery strategies,
engagement of patients and community pharmacists in education, and barriers to optimal
patient education.

Despite a lack of higiquality evidence showing that patient education can improve clinical
outcomes, our findings suggest that patients, caregivers and health care providers support
the need for OAC education.

The optimal combination of content, format, duration, timing, and ssui@me OAC
education requires further research.
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INTROCUCTION

Oral anticoagulants (OACs) are highly effective for the prevention and treatment
of thromboembolic diseasdSterne et al., 2017). In addition to the vitarin
antagonist (VKA) (e.g.warfarin), the direct oral anticoagulants (DOACs) (e.g.,
dabigatran, rivaroxaban, apixaban, and edoxaban) are now available. The OAC
prescription volume continues to increase in Canada and worldwide (Lippi,
Mattiuzzi, Cervellin, & Favaloro, 2017; Weitz etl., 2015). Optimizing the
management of OACs is essential, as they are-fsgghmedications with an
attendant risk of bleeding and bleedisgated adverse events (Choi & Douketis,
2012). Education of patients is thought to be critical for {gyghality OAC
management (Danielle E. Clarkesmith, Pattison, Lip, & Lane, 2013) because
theoretically, improving patients' knowledge can improve theirmmatliagement
skills and adherence (Schwanda & Gruber, 2020; Smet et al., 2018; Steffel et al.,
2018).

Patients' mnagement on OAC is complex due to the chronic use, the potentially
fatal side effect of bleeding, the multiple comorbidities of older patients, and the
frequent procedures requiring reconsideration of OAC (Grille, Martin, &
Torregrossa, 2019; Weitz & Pattk, 2015; Werth, Breslin, NiAinle, & Beyer
Westendorf, 2015). Furthermore, the limited time of filam¢ health care providers
increases the challenge of providing higlality OAC education (Wang et al.,
2020). Systematic reviews show that there isck t high-quality evidence that
supplemental patient education improves patient outcomes (D. E. Clarkesmith,
Pattison, Khaing, & Lane, 2017; Paquette et al.,, 2019; Wong, Schulman,
Woodworth, & Holbrook, 2013). However, most studies were carried out gréhe

of warfarin as the dominant OAC, and the interventions varied in education timing,
content, format, and target population. Currently, DOACs are the dominant OAC
in many countries (Raschi, Bianchin, De Ponti, De Ponti, & Ageno, 2017).
Although DOACs a said to require less monitoring, they still require the same
orientation to their benefit, harms, adherence, procedures, drug coverage, and
duration (Janzic & Kos, 2017). The aim of patient education is to enable
“individuals to make informed decisiondbaut their personal healtielated
behaviour" (Bellamy, 2004). Several educational theories have provided a
framework of patient education, but defining the optimal content components,
appropriate format, timing, and duration is still an unmet goal in @Afkent
education (Hewssirard, Guelcher, Meldau, McDonald, & Newall, 2017).

One valid method of exploring important aspects of optimal patient education is to

use qualitative research methods to seek input from key stakeholders. To inform
our randomizedontrolled trial evaluating the coordination of OAC management
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early posthospital discharge in adults, we conducted focus groups on barriers and
facilitators to optimizing oral anticoagulant therapy management. Since patient
education was identified aipri as a likely facilitator for OAC management, we
included it as a discussion topic in the focus groups. The objective of this study was
to explore the perspectives of patients, caregivers and health care providers on the
desired content, timing and foat of patient education along with perceived
barriers to higkguality patient education.

METHODS

The present study was a data secondary analysis of a focus group study. We
followed the principles of qualitative description (Hamilton & Finley, 2019;
Neergard, Olesen, Andersen, & Sondergaard, 2@0@) the consolidated criteria

for reporting qualitative research (COREQ) guidelines (Tong, Sainsbury, & Craig,
2007). The protocol for this qualitative research was approved by Hamilton
Integrated Research EthiBoard (HIREB #1639) and the TiHospital Research
Ethics Board for KitchenewaterloecCambridge (THREB#2010635).

Participants

To ensure sufficient diversity of opinion, we recruited patients, caregivers, and
health care providers using purposeful sangpin a city (Hamilton) with a tertiary
academic medicine centre including thromboembolism specialists, and Kitchener
Waterloo area (KW) with community hospital facilities, in Southwestern Ontario
(Luciani, Campbell, Tschirhart, Ausili, & Jack, 2019). Tihelusion criteria for
patients included current use of OACs, a history of using OACs (but had
discontinued taking them) or a refusal of OAC therapy. Eligible caregivers were
those with at least-fear of experience facilitating OAC use on behalf of aepéti
Patients and caregivers were recruited from lists provided by investigators'
practices. Health care providers were recruited via email or phone invitations from
the study investigators. The technique of snowball sampling (a purposive
nonprobability aproach in which the researcher recruits a few volunteers who, in
their turn, recruit other volunteers) (Noy, 2008as also used until adequate
numbers of health care providers were recruited. Our target health care providers
were primary or secondary htralcare providers who prescribe, dispense, or
manage OAC therapy. We aimed to balance profession (hematologist, family
physician, clinical pharmacologist, thromboembolism nurse, pharmacist), practice
location (rural or urban), sex, and working length ofgipracticing.

Focus groups were conducted separately with patients/caregivers (n=3) and
health care providers (n=2) in the two cities between May 2017 to April 2018. The
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target sample size for each focus group wasp@rticipants. An over recruitment
of 2-4 participants was pursued for each focus group in case there westedine."

Procedure

All focus groups were organized in the two cities at a time and date convenient for
the participants and researchers. Before each focus group discussion, all
paricipants signed informed consent forms and completed a brief demographic
guestionnaire (Appendix I). Each focus group lasted around 2 hours. All focus
group discussions were facilitated by an experienced focus group facilitator (MS)
with training in qualiative methods and with no prior relationship to the
participants. In addition, two other research staff were present to take notes during
the discussions and take field notes. All group discussions were digitally recorded,
transcribed by a professionalambscriptionist and delentified. Participants
received a $25 gift card as an honorarium for their time.

Focus Group Guide

The research team developed ssimiictured questions to identify the barriers and
facilitators to optimal anticoagulation managent. Questions on patient education
were asked as an independent section of the guide. Questions for the health care
provider focus groups asked about OAC education that patients currently receive,
their perceptions of patient understanding about OA@arriers and facilitators

to OAC patient education. The education questions for patients and caregivers
focused on their perceptions about their level of knowledge about blood thinners,
the education they received when they were first prescribed OACigrbao OAC
education and their suggestions for OAC education (Appendix II).

Data analysis

Demographic questionnaire data were analyzed using descriptive statistics.
Conventional content analysis was used to analyze the focus group transcripts. Two
investigators (MS and MW) independently conducted-bigdine open coding and

met to develop a preliminary list of codes which was applied to the remaining
transcriptyHsieh & Shannon, 2005). Once coding was complete, the research team
met to review codingeports and group codes into categories/themes. NVivo
software, version 11.0 (QSR International) was used for data management.

RESULTS
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Five focus groups were held, three with patients/caregivers (two in Hamilton and
one in KitcheneiwWaterloo), and two witthealthcare providers (one in Hamilton,

one in KitcheneiVaterloo). A total of 42 individuals participated including 19
patients, 7 caregivers, and 16 healthcare providers. Just over half (n=14, 53.8%) of
the participants were female and the mean age wasy@ars (SD=13.9). Most
patients (n=18, 94.7%) were currently using OACs, with the most frequent duration
of use being more than 3 years. The 16 health care providers included 4 pharmacists
(25%), 3 nurses (19%), and 9 physicians (56%). -Tals of thehealthcare
providers (n+12, 75%) were female and the mean age was 48.4 years (SD=8.6).
(Table 1).

The content of OAC education (What)
The rationale and benefit for taking OACs

Providers described what information they typically share with their patients. As
one hematologist shared:

"I really spend a lot of time at the beginning helping the patient to
understand the medication that they're taking and the reason that they'rg iiéki
[hematologist, Hamilton]

A pharmacist explained what content they believed is important for OAC
patient education’l think the most important factor there would be people who
truly understand the outcomes when they do not take medication profdrat
they actually understand how the medication is working and what it's really
doing!'- [pharmacist, Kitchenewaterloo].

In addition, many patients realized the benefits of the OACs for them, for
example,

"I guess the benefits are to live to seethanday and 'So, basically, it's
keeping me from having a stroke or any other issues that could be happening from
the clotting. That's my understandingpatient, Hamilton]

Following the correct dose schedule and monitoring

Both healthcare providers @patients described how important it is to take OACs
correctly.
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et have to write it down every sing
how to take it, and when to come bacKfamily doctor, KitcheneiWaterloo]

As one patient reflected, knowihgw to take the medications appropriately
is essential for them:

"I think the number one thing to prevent harm from ourselves is knowing
what medi cations to takeéto an extenteéekno

appr opr'"i[patieat] Haréilton]
The risks of taking OACs

A provider mentioned the risk of taking OACs as an important component of
education:

“' think that ... you (should) really tr\}
wh at are the signs of bl eed?rm@éssshen do vy
KitchenerWaterloo]

In addition, patients believe that knowing the risks of OACs is important for
them too,

"Patient knowledge is one of the biggest things because if you do not know,
y ou can't advocate for yoursel fé As l ong
rami fications are of éwhat the ri"sks areét
[patient, Hamilton]
The best time for OAC education (When)
At initiation

Physicians identified the start of OAC therapy as an ideal time for providing patient
education:

" é f oerinitial tiscussion with the patient. We might be called in with the
Resident to have that initial discussieftfiematologist, Hamilton]

"éat the time when the patient is first

would be very useful if they wegéven half an hour of a video presentation that
covers all basesi' [nurse, Hamilton]
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Most patients appreciated the initial education they received:
"efirst, 1 would say that | had an excel
ago, Dr. XX really set mepuright off the bat; took the time to explain everything

to me; | took notesi' [patient, Hamilton]

Continuing anticoagulation discussion

From the perspective of health care providers, OAC education should be ongoing
through their relationship with the patient.

"The initiation conversation is not the same as the maintenance conversation;
is not the same as changes in their medical stglolitstatus, changing along the
way; i's not the same when ot héeéffamipedi cati on
doctor, KitcheneiVaterloo]

"So, it's sort of an ongoing education that happens face to face because people
are coming in for routine monitorifg" - [nurse, Hamilton]

"Whenever | represcribe a DOAC or warfarin, | go through the discussion
again for each medication, why they're taking this[family doctor, Hamilton]

From the patient's perspective, continuing education is necessary:

" & k n geuwslseirdportant and although we get the initial knowledge when
we first start taking this and we are loaded with a lot of information, | think over
ti me weésome of us may become complacent a:
the fine parts." "And we neéd be updating our knowledge and, certainly, keeping
it current because, otherwise, like everything else, this is so much overload of
information that we tend to forget some important aspects of this therfgatiént,
Hamilton]

Preferred education delvery strategies (How)
Case management approach
For health care providers, case management was a recommended approach.
"Itis case managemeatp pr oach ¢é You use the anticoa

as an opportunity to cas@anage the whole situation more broatHy{nurse,
KitchenerWaterloo]
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"é use that o ptofacetowsay, "Yeg, wars here forf yauc e
Coumadin, but let us talk about your diabetes; let us talk about your heart failure;
l et us talk about adyv ahn[bemdologish Kiehened anni ng,
Waterloo]

However, the providers also recognized that not all patients have access to
a case management approach:

“' think that we have to be realistic an
that case management approach is notilaiée to a lot of patients. (Murmurs of
agr ee md ffam)ly déctor, Hamilton]

Education checklist

Some health care providers mentioned using a checklist as a tool for patient
education:

"We actually have a checklist to make sure we don't forget anything." "Our
initial checklist is really helpful, but we get to reinforce that information through
our relationships with people ongoing, which is very ni¢e[fiurse, Hamilton]
Handouts/Brochures

Some of the patients appreciate the handouts they received:

"And they did give me tons of informatio
they gave me. They'vedmeawesome." [patient, Hamilton]

" woul d have appreciated somet hing 0
explaining the pros and cons of the medication | was takingpatient, Hamilton]

The utility of handouts was also confirmed by healthcare providers:

"We've always used paper tools to enhance what we tell themurse,
Hamilton]

However, some providers expressed their concerns about brochures
provided by pharmaceutical companies,

71



Ph.D. Thesi§ Mei Wang McMaster University Health Researchlethodology

"The question is, are they [brochures] better than nothing...They got a bulk
shi pment of it [handouts] and got a few in
be biased. They are very heavily brandedtamily doctor, KitcheneiWaterloo]

Other deliveryformats (e.g., a video)
Some other education delivery formats were mentioned:

"I think we should make it easier to get information to the potential users of
t he drugs. And | think one of[patiemte best éea
Hamilton]

“ti s hard for people to understand thos
really know exactly what tools are useful. Some people are developing tools with
the help of patient i nput to identify wha
maybe it is pictures and da g r &-fmarge, Hamilton]

Peer education

Patients expressed their eagerness for the opportunity to communicate with other
patients,

“"émaybe there's a |ist of some people
people that are about to go on warfarin might éathe opportunity to talk to
somebody that is on it. | could see how that might be helpful for some péople.
[patient, Hamilton]

Public awareness

Patients mentioned the importance of increasing public awareness about OACs and
their side effects:

"I really think, you know you see TV commercials, if you are having a stroke,
bl urred vision, this and that. There i s no
to tell people, "Oh, you probably have a blood clot. You should go to the
Emergency Roomi" [patient, Hamilton]
Thrombosis Canada website

Providers identified the Thrombosis Canada website as a useful resource for patient
education:
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"There are videos on the Thrombosis Canada website so that's gpeatse,
Hamilton]

"The Thrombosi€anada website which you can print things off for patients.
So, there is every disease that we treat and every drug that we use is available for
print off so we can always give that to the patients. And I think we all use those
regularly.™ [nurse, Hamiion]
The appropriate persons to carry on the education (Who)
Frontline physician at initiation

Patients stated that the frontline doctors should perform the initial education,

"Mainly, though, like, the frontline physician has to be where we get at least
the start of our knowledgel"[patient, Hamilton]

"For our education, anyway, it has got to start at the frontline with the
doctor that diagnoses us, whether that is a family physician or a hematolagist.”
[patient, Hamilton]

Community pharmacist poterdi
Providers described relying on community pharmacists to do some education:

"What's the role for community pharmacy? Huge potential." "it's a matter
of family docs developing relationships with pharmacists so that you can trust that
they're getting theproper education. (Others agreeing).* [family doctor,
KitchenerWaterloo]

Patients shared positive experiences with their local pharmacist,

"The pharmacists have been great, tdo[patient, KitcheneiWaterloo]

Self education
Many patients believed that it was their responsibility to educate themselves.
"Take care of yourself and you've really got to answer the questions because

they will not give you that." "And educate yourself. Really educate yourself."
[patient, Hamilton]
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Another patient sharetlyou cannot depend on, sometimes, like, the pharmacy

oréyou know, you gotta be on the ball and
experience."- [patient, KitcheneiVaterloo]
Barriers to patient education.
Lack of necessary education content and effective format
One of the specific barriers identified Ihealth care providers is the limited
education that occurs for DOACs.
"I always worry a little bit about the education with the DOACs compared
to Warfarin brings everybody's radars Up[nurse, Hamilton]
"We actually have, sometimes in an hour, sd¢bugo over everything, like,
top to bottom (on Warfarin). Give them the information, everything. But if someone
is started on a DOAC, they get the DOAC and they get theniwate spiel and
that's the end of it.” [specialist, Hamilton]
Some patients ot interested in education
A family doctor from the Hamilton focus group recalled one of his patients' words,
"I trust you. You're not going to give me something that's going to kill me,
hopefull yé so, |l might not sbpeeanstthey | ot of
don't need it, or they don't want'it.
Limited time of health care providers for education
One of the common barriers cited is the limited time that health care providers have
to spend with patients. As one of the specialists described,
"So, there is very limited time to be able to sit down and have that
Cc 0 nv er siagpecialisteHamilton]
Poor communication within the healthcare system
Poor communication between specialists and family doctor was mentioned, for
instance, a family doctmaid,
"é there's no really good way, ot her th
having the desk clerk fax them off andéand
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goes to the right per son. There iséit i S
hospi teavlesnorf rom doctor to doctor é"'i-n real ti
[family doctor, Hamilton]

Lack of regional or larger OAC programs

One of the doctors expressed his disappoi
OAC information compared to that in other countries:

"So, there is several examples of the patient education platform for
anticoagulation that works very well and has very rsthoutcomes, but we don't
use itin Canada because our systems are so fragmented. We do not even have (local)
anticoagul ation programmingélet alone regi

national." "Is there something better? There is but we don'ttuseii n Canad a. ei
New Zealand, and Germany, and Sweden, and Iceland, for example, where they

have nati onal anticoagul at i-mamagementyi str i es é
model éand so, for exampl e, i n Sweden you'"

patients registeed on the national registry and their time in therapeutic range is
over eighty percent. And has been for decaddspecialist, Hamilton]

DISCUSSION

Patient education can influence patient behavior and produce changes in attitudes,
knowledge, andskills necessary to maintain or improve health (Adams, 2010;
Physicians, 2000). Although there is no higmality evidence that supplemental
patient education improves patient outcomes (Clarkesmith, Pattison, Khaing, &
Lane, 2017; Paquette et al., 2019; Myp Schulman, Woodworth, & Holbrook,
2013), understanding the benefits and risks of medications is believed to be an
important component for patients' medication adherence (Gellad, Grenard, &
Marcum, 2011; Jimmy & Jose, 2011; Timmers et al., 2017). Iptégent study,

our participants (healthcare providers and patients) offered perspectives based on
their experiences, about the content, format, and timing of OAC patient education
and perceived barriers to OAC patient education.

Patients, caregivers ahe@alth care providers agreed that the rationale, risk,
and adherence of OACs should be included in patient education. There are no
specific Canadian guidelines for OAC patients' education contents. However, the
national patient safety goal for anticoagpui therapy was defined by the Joint
Commission of the United States (Commission, 2018). According to the Joint
Commission, the content of OAC education for patients should include adherence
to medication dose and schedule, the importance of fallewappatments and
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laboratory testing, potential dridyug and drugood interactions, and the potential
for adverse drug reactions. These guidelines are consistent with our findings for the
important content of OAC education.

Despite the low quality of the edeénce, continuing patient education is
thought to be effective in improving patients' knowledge, behaviors, and clinical
outcomes (Bzowyckyj, Dow, & Knab, 2017). In the present study, in addition to
the initial education given to patients, health care idey¢ described their
emphasis on continuing anticoagulation education. Until now, no specific study has
focussed on the efficacy of patients' continuing education on OAC management yet.
Future highquality research is needed to explore this topic.

In this study, patients, caregivers, and health care providers expressed the
need for a variety of formats for patient education. They described how written
education materials (brochures or handouts) may be important but are easily
outdated, may have problemgflvcommercial bias, and are not suitable for patients
with health literacy barriers (Hersh, Salzman, & Snyderman, 2015). Education
videos were also mentioned but still require the same attention to timeliness,
freedom from bias, and health literacy. Thrasis Canada has printed material
and educational videos on thromboembolic diseases on each OAC for patients and
providers (https://thrombosiscanada.ca/thrombosisgadamaterials/). However,
no study has evaluated the utilization of those formats andetfieat on patient
outcomes. In addition, although there were challenges for OAC case management
(Lowery, Haley, & Bussey, 2005), trials have showed the effect of the case
management for medical delivery (Hernandeanbrano et al., 2019; lliffe et al.,
2014). Furthermore, the lack of national thromboembolic programs for patients and
lack of public awareness of the thromboembolic disease were identified as barriers
by the health care providers and patients, respectively. Unlike cancers and diabetes,
public awareness for thromboembolic disease is low globally (Wendelboe et al.,
2015). Although there is an annual World Thrombosis Day internationally, it does
not appear to be well known or utilized by patients. Similarly, large OAC
management programs remainpuoven to improve clinical outcomes, add
additional health care costs and would further fracture overall medical care.

The traditional education personnel are the health care providers, including
the specialists, physicians, and thrombosis nurses, whiclrisistent with our
findings. In addition, we found the potential role that pharmacists can play in
continuing OAC education during the OAC maintenance. Both physicians and
patients have mentioned the role of pharmacists played in the OAC management in
the present study. Although pharmacists are only trained in a few aspects of OAC
management, pharmacistanaged anticoagulation programs have been shown to
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improve patient knowledge on anticoagulants control, patient quality of life, and
patient satisfactio, but no statistical benefit in thromboembolic events or bleeding
occurrence (Liang et al., 2020; Verret et al., 2012; Zhou et al., 2016). In addition,
patient seHeducation was suggested by patients in the present study. A randomized
controlled trial ha showed that the culturally adapted chronic disease self
management programme improved sdffcacy and seitare behaviour in patients

with chronic disease (Griffiths et al., 2005). However, high quality evidence is
needed to explore the benefit of pati selfeducation on OAC management.

For the barriers of the OAC education, concerns of communication within
the health care system have been mentioned by both the health care providers and
patients. This is consistent with our systematic review, whidltates that poor
communication is one of the barriers to OAC management (Wang et al., 2020).
According to expert opinion, optimal communication between the specialists,
family doctors, nurses, and pharmacists is required in a compelling format to deal
with transitional care problems, including patient education (Foppe van Mil et al.,
2016; Owens et al., 2014). In practice, communication in healthcare can be
improved (Kripalani et al., 2007; Vermeir et al., 2015). In addition, a lack of
necessary educatidneontent delivered in an effective format was mentioned as
another barrier. Warfarin, which has been used in practice for decades, has mature
educational content (Wofford, Wells, & Singh, 2008). In this study, both health
providers and patients mentioniét more patient education about DOACs would
be of benefit, especially when transitioning from warfarin to DOACs. Similar to
warfarin education, DOAC patients6é educat.i
(benefits for preventing or treating thrombogsislarms (bleeding), and the
importance of adherence to treatment and clinical folipw(Arthur Allen et al.,

2021). Therefore, in practice, it is necessary for health care providers to perform
DOAC education following the standard guideline to supplyi@efit information
on DOACs.

Using focus group discussions and rigorous qualitative research methods,
we demonstrated the importance of patient education about OACs to patients and
providers and identified key barriers and facilitators to providing edurcati
However, there are some limitations for this study. First, the present study is a
secondary analysis of the data, which may affect the saturation of the results
(Saunders et al., 2018; Szabo & Strang, 1997). Next, our study results were based
on the eperiences and perspectives of a small number of health care providers and
patients in Hamilton and Kitchen&Yaterloo areas, which may not be generalizable
to other health care settings or other geographic locations. Finally, there was a
potential selectin bias for the participants, in those patients and providers who
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agreed to participate in the focus groups may have more strongly held views on the
topic that they wish to share.

The implications for this study for practice are supplying useful infoomati
to health care providers in terms of education contents, formats, appropriate time,
education personnel, and possible barriers. RCTs with clearly defined education
arms in patients initiating anticoagulation are needed to confirm our statement.

CONCLUSION

Despite a lack of higlguality evidence showing patient education can
improve actual clinical outcomes, both patients and health care providers still
support its provision, including for patients taking DOACSs. It is possible that the
best combination afontents, length, timing, source, formats, and avoiding possible
barriers of education would improve clinical outcomes but requires further research
to clarify.
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Appendix 1A. Baseline DemographicsHealth care Providers

IDNO: |_|_|_| | Facilitator Initials: |[M|__|S] Note-taker Initials :
I I
Participant sub-group: Health care Providers Audio:
I
Group number: |_|_| Date: June 27, 2017
1. Age
2. Gender:

Male

Female

3. Occupation:
Physician
Nurse Practitioner
Registered Nurse
Pharmacist
Other

4. Name of clinic or institute:

5. Practice time: years

6. Specialty (if applicable):

7. Type of Practice
Inpatient
Outpatient
Both

8. Location of Practice
Urban
Rural
Rural Remote

9. Involvement in Oral Anticoagulant (OAC) Management (check all that
apply):
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Prescribe OACs
Supervise OAC management for my patients

Supervise OACmanagement on behalf of another health care
provider(s)

Dispense OACs

Advise other HCPs on the management of OACs

Manage OACs as part of my job as MRP (Most Responsible
Practitioner)

Other (please specify):

Appendix 1B. Baseline Demographics: Patients/Caregivers

IDNO: ||| || Facilitator Initials: ||| | Note-taker
Initials: |__ |||
Participant sub-group: Healthcare Providers
Audio: |_ || |
Location: (circle one): Hamilton/Kitchen&vaterloo
Group number: |__|_| Date:
|
1. First Name: Last Name Initial

2. City of Residence:

Hamilton
KitchenerWaterloo

3. Age

4. ABl ood thinner 0-OAC)Staeaus anti coagul ant s
Previous user
Current user
Refused blood thinner
Caregiver

5. Duration of blood thinner use
0-6 months
6 months-1 year
1-3 years
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3+ years

6. Reason for use
Atrial Fibrillation (irregular heart rhythm)
Previous venous thromboembolism (blood clot in leg or lung)
Mechanical heart valve
Other, please describe:

7. Health cargorovider monitoring my blood thinner
Doctor (please select one of the following):
o Family Physician (GP)
o Specialist (e.g., Hematologist or Cardiologist or Internal
Medicine, etc.)
Nurse (please select one of the following):
o Registered Nurse (RN)
0 RegisteredNurse Practioner (RNP)
Pharmacist
Other:

8. Number of previous clotting events (for example, stroke or TIA (mini
stroke), pulmonary embolism (lung clot), DVT (leg clot), heart attack, clot
on heart valve, clot in major blood vessel supplyagor arm)

0

1
2
3
4
5 or more

9. Number of previous bleeding events
0

1
2
3
4
5

or more
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Appendix 2A. Focus Group Topic Guide Healthcare Providers

FGD IDNO |__ || || Facilitator Initials |__|__|_ | Note-
taker Initials |__ |||

Participant sub-group: Healthcare providers Digital file: |_|_|_|

Date | |/ | [/ | | Location: (circle one):

Hamilton/KitchenesWaterloo

Introduction

| am from
(Facilitator)

There are 2 research staff that will be assisting me today (introduce them and
explain their roles)

V Explain general purpose of teeudy:

1 For overall study:To improve the management of oral anticoagulants,
both selfmanagement by patients and provider management, as
improved management will advance the safety and effectiveness of the
anticoagulants.

1 For FGD (healthcare providers)to discuss barriers and facilitators to
optimal oral anticoagulant management for patients and for healthcare
providers such as adherence, and ideas for improving the management
of oral anticoagulants.

V Aims of the discussion and expected duration (1 hour)
V  Who is involved in the process (other participants)

V  What will happen with the collected information and how the
participant/target group will benefit

V Ask group to endorse the proposed ground rules, for example:

1 Only one person talks at a time.
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T Itisimpoant for wus to hear everyoneos
no right or wrong answers to questionge are interested in learning
about your experiences, your opinions, and your ideas

1 Itis important for us to hear all sides of an issuleyou experiee is
different from that the group is talking about, we hope that you will
share it with us.

V Check position and functioning of tape recorders

V Confirm that everyone has completed the consent form: ask if there any
guestions and confirm permission to ditijtaecord the discussion

V Describe process for transcription and reason for participants to identify
themselves with their first name before they speak and how that name will
be replaced with a number in the transcript to protect identity

Domain Topic
Introduction Could everyone please introduce themselves and their
specialty?

Management Heal th care providerdés pe

management
of

anticoagulants 1 Thinking about all of your patients who are on org
anti coagul an yos tothinkbadout! i
which patients have the best adherence to taking
medication as prescribed.

1 Why are these patients doing well with taking the
oral anticoagulants? (Probes: patient level factors
support system, think of one patient who is doing
redly well T what things contribute to their succes
with taking the oral anticoagulants?)

1 What other behaviours do you believe are import
for high quality patient selfnanagement?
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What features of healthcare provider manageme
and followup of patientsare key to high quality
OAC management

Thinking about all your patients who are on oral
anticoagul ant s, I 6d 1
which patients are not adhering to the medicatior

Why are these patients not doing well with taking
their oral aticoagulants? (Probes: patient level
factors, drug side effects, drug interactions, supp
system, think of one patient who is really having
difficult taking their anticoagulants as prescrilied
what challenges do they face?)

What are some of the diffidties you experience
with managing these medications in your patients
(Probes: Adequate time and resources for patien
be informed? Think about one of the patients why¢
you are had a very difficult time managing their o
anticoagulant$ what mae it difficult?)

What things would help you to manage your patie
use of anticoagulants more successfully? Probes
(patient level factors, system level factors)

What factors help vs. hinder patient compliance w
OACs

Can you suggest things thabuld improve
anticoagulation management?

Education

How are patients educated about oral
anticoagulants?

Do you feel you patients understand enough abo
anticoagulants?

What do you feel are barriers and facilitators to
patient education about anticoagukf
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1 Do you find patients receive enough education al
anticoagulants?

Communication 1 What sorts of communication (fate-face, phone
calls, email) do you think help vs hinder optimal
OAC management? (Probe: Are there any specifi
communication barriers you can think off?
communications to and from patients, other HCP;
labs, etc.)

1 Whatcommunicatior(faceto-face, phone calls,
email)would you think helps to ensure the
medication you are taking are managed in the be
possible way? What types of communications wo
make management more difficult? Is there any
suggestions you have thatutd improve this?

Appendix 2B. Focus Group Topic Guide Patients/Caregivers

FGDIDNO |__ ||| | Facilitator Initials |__ ||| Note-
taker Initials |__|__ ||

Participant sub-group: (circle): Healthcare providers/Patients
Digital file: |_|__|__|

Date ||/ |/ | | Location: (circle one):

Hamilton/KitchenerfWaterloo
Introduction

| am from
(Facilitator)

There are 2 research staff that will be assisting me today (introduce them and
explain their roles)

V Explain general purpose of the study:
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1 For overall study:The use of blood thinners, both seinagement by
patentsad your medical teamds management,
advance the safety and effectiveness of the blood thinners which are
al so known as fAanticoagul ant s

1 For FGD (patients)To explore the difficulties patients experience
when taking blood thinners, thisghat make it easier to take them and
ideas to improve blood thinner use in the future.

V Aims of the discussion and expected duration (1 hour)
V Who is involved in the process (other participants)

V What will happen with the collected information and hbwe
participant/target group will benefit

V Emphasize the Facilitator is not a health care professional and cannot
answer and questions regarding medications and treatment and that this
should be discussed with the healthcare provider.

V Emphasize wavould like to discuss the experience with blood thinners
not the healthcare system in general

V Ask group to endorse the proposed ground rules, for example:
1 Only one person talks at a time.

T I't is important for us to haear everyon
no right or wrong answers to questionge are interested in learning
about your experiences, your opinions, and your ideas

1 Itis important for us to hear all sides of an iskuleyou experience is
different from that the group is talking about, ha@pe that you will
share it with us.

V Check position and functioning of tape recorders

V Confirm that everyone has completed the consent form: ask if there any
guestions and confirm permission to digitally record the discussion
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Domain

Topic

Introduction

T 16d Ii ke to begin by aski
and describe if you are a patient or caregiver. Please also
if you are currently taking blood thinners or have taken the
the past or have refused to take them.

Anticoagulant
Knowledge

Patients/Caregivers  perspective on oral anticoagulatiol

management
T Wedd |Ii ke to begin the di
thinners, o0 specifically th

1 Can you start by telling me why you are taking blood thini
or, if you have refused to take them, why the doctor suggge
you take them?

1 Now can you tell me about the potential benefits of bl
thinners?

1 Now can you tell me about the potential harms of bl
thinners?

1 Areyou able to take your blood thinnessactly as your doctor

If yes, why? (Probe: What things help you to do this? (Are
comfortable with blood thinners)? Probe (patient level fact
doctor level factors, system level factors, support).
If no, why not? (Probe: Comfort level with blood thinne
What things mad it difficult for you to take the blood thinne
exactly as your doctor has prescribed? What would mal
easier for you to take them as prescribed?).

1 Have you talked about these challenges with your do

(Probe why/who not.)

Do you have trouble takg your medication as prescribed?

What types of behaviour do you think prevent you from hay

your anticoagulants managed in the best possible way?

1 What behaviours help to make sure anticoagulants are maj
in the best possible way?

1 For those who takddod thinners, have you ever thought ab
stopping them? If yes, why?

= =4

92



Ph.D. Thesi§ Mei Wang McMaster University Health Researchlethodology

For those who have stopped taking blood thinners, would
mind sharing why you stopped taking them?

If your doctor has suggested that you take blood thinner;
you have refused take them can you tell us why you hg
refused?

Education

Do you feel you know enough about the blood thinner that
are taking or that your doctor has recommended for
Probes: what things would you like to more about? Can
share the types @ources of education you have received?

Communication

= =4

What communication (faem-face, phone calls, email) wou
you think helps to ensure the medication you are taking
managed in the best possible way?
What communication would make management more diffig
Is there any suggestions you have thataaulprove this?
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Chapter Four: Are the correct outcomes being measured in studies of oral
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ARTICLEINFO ABSTRACT

Keywords: Introduction: Oral anticoagulant (OAC) intervention trials have typically included clinical event outcomes.
Outcome assessment However, there is no standard list of outcomes to be used in OAC research. This study aimed to describe and
Anticoagulants

classify the outcomes used in recent prospective clinical studies involving OACs.

Materials and methods: We searched MEDLINE, EMBASE, and CINAHL databases from January 2009 to July 2019
for prospective studies with an intervention or control group that included one or more oral anticoagulants. We
abstracted details about each included study and the outcomes used from the study report and its accompanying
protocol. Using the Core Outcome Measures in Effectiveness Trials (COMET) Initiative recommendations, we
categorised each outcome into one of five domains (mortality/survival, physiological/clinical, life impact,
resource use, and adverse events). Our primary outcome was the prevalence of use of an outcome domain across
studies.

Results: We included 70 prospective studies, including 52 randomized ¢ lled trials and 18 prospective cohort
studies. A total of 121 different outcomes were reported. The COMET domains were represented in the 70 studies
as follows: mortality (63/70, 90.0%); physiological/clinical domain (70/70, 100%), life impact domain (43/70,
61.4%), resource use domain (26/70, 37.1%), and adverse events domain (55/70, 78.6%).

Conclusion: Outcome reporting in prospective studies of OACs more frequently concentrates on mortality,
physiological/clinical domains, and adverse events compared to life impact and resource utilization domains, the
latter uncommonly used. A priority for future research includes developing a core outcome set (COS) for OAC
research that represents all domains.

Prospective studies
Systematic review

1. Introduction morbidity and mortality [8]. Clinical trials are the mainstay of evalu-
ating effectiveness and safety of medications, and well-developed
(VKAs) idelines for their methodology are available to ensure low risk of

bias and high generalizability [9,10].

Oral anticoagulants (OACs) include vitamin K g
such as warfarin, and direct-acting oral anticc

(DOACs), such as dabigatran, rivaroxaban, apixaban and edoxaban [1].
OACs are used for the prevention and treatment of venous and arterial
thromboembolism [2-6]. For instance, patients with atrial fibrillation
(AF) are treated long-term with OACs with the primary purpose of
p ing stroke and sy bolism [7]. For patients with venous
thromboembolism (VTE), using OACs is the main approach to minimize

The Core Outcome Measures in Effectiveness Trials (COMET)
initiative is an international effort to develop and apply core outcome
sets (COS) for clinical trials (http://www.comet-initiative.org/)
[11,12]. This is to ensure that all relevant outcomes are measured,
including patient reported outcomes, and improve consistency to add
systematic review. The database of all studies relevant to the
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development of core outcome sets for use in clinical trials was developed
by COMET Initiative (https://www.comet-initiative.org/studies/).
There are many successful examples of COS development in COMET. For
instance, the additional endpoints for trials in acute stroke was devel-
oped in 2012 [13] and the outcome parameters for trials in atrial
fibrillation was set in 2007 [14]. A COS is a consensus-based recom-
mendation for a standardized collection of outcomes to include within a
specified disease or condition research program. The COMET database
currently contains 1332 citations of planned, ongoing, and completed
work, including guidance on developing, implementing, evaluating, and
updating COS [15]. For developing a new COS, COMET advises that the
first step is to identify all potentially relevant outcomes in a literature
review. After reviewing qualitative data to vet, the original outcome list,
a consensus group process is undertaken to finalize the recommended
cos [16].

A taxonomy for outcomes in medical research has been developed by
COMET [17]. This is a 38-item classification system categorised into five
domains (mortality/survival domain, physiological /clinical domain, life
impact domain, resource use domain, and adverse events/effects
domain). This taxonomy is focused on the classification of what, rather
than how outcomes are measured. Application of the taxonomy to the
core outcome sets in the COMET database revealed that 92% of COS
include morbidity and mortality measures. However, quality of life,
health resource utilization, patient and provider satisfaction, etc. were
used less frequently [17].

Core outcome sets were first championed in rheumatology, as part of
an effort to include high quality measurement of disability, function,
quality of life, ete., in addition to clinical events (https://omeract.org/)
[18]. Core outcome sets in areas of thromboembolic diseases, including
stroke, AF, and VTE, have been used to inform several pivotal clinical
trials [13,14,19]. However, there is no COS for OAC intervention trials,
which have typically concentrated on clinical event outcomes (e.g.,
stroke, systemic embolism, VTE, mortality, and bleeding events) [3].
Estimated time in therapeutic range (TTR) for the international
normalized ratio (INR) is a commonly used surrogate outcome for the
effect and safety of vitamin K antagonists (VKA) but has no relevance for
DOACs for which there are no monitoring parameters [20]. However,
there is no standard list of outcomes to be used in OAC research. This
and the lack of a standardized approach for measuring the outcomes in
studies of OACs hampers the ability to compare and pool clinical trials. It
is not clear that the outcomes most important to patients, providers, or
healthcare policymakers are frequently measured. For instance, quality
of life, medication compliance, and OAC management quality are
important outcomes for patients, physicians, and the health care system,
respectively [21-23]. However, they are not often reported in current
publications. The development of a COS for OAC studies could be useful
to ensure that essential outcomes are assessed, and the pooling of studies
is feasible.

This survey aimed to systematically describe the outcomes used in
recent OAC intervention prospective clinical studies and categorize
them into the five COMET domains. This work will inform the devel-
opment of a COS for future OAC research. We hypothesize that there is
an extensive list of outcomes used in trials involving OACs but that
domains beyond clinical events may be under-represented.

Research question. What outcomes (both primary and secondary)
were used in prospective studies published between 2009 and 2019,
which included adults using any of the oral anticoagulants as an
intervention?

2. Methods
2.1. Search strategy and eligibility criteria

We performed a literature search to identify relevant articles pub-
lished from 2009 onwards. We searched Medline, Embase, and The
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Cochrane Library. The search strategy included terms for randomized
clinical trials (RCTs) or prospective cohort studies, oral anticoagulants
[anticoagula$ adj3 oral], Warfarin, acenocoumarol Phenprocoumon,
Dabigatran, Apixaban, Rivaroxaban, and Edoxaban with a time limit of
January 2009 to July 2019, limited to human studies and the English
language (see detailed search strategy in Appendix 1). The studies’
eligibility criteria were 1) RCTs and prospective cohort studies,
including full reports and/or protocols; 2) participants 18 years of age or
older; 3) intervention or control group included one or more OAGC; 4)
studies measured the efficacy and/or safety related to OAC therapy.
Since we were primarily interested in clinical outcomes, studies focused
on economic analyses and pharmacokinetics were excluded. We
excluded letters, commentaries, and reviews. Conference abstracts were
excluded because of their lack of details in outcome measurement.

2.2. Sampling considerations

In order to determine how many studies would be needed, we
assumed a proportion of studies reporting any outcome at 5%. Given a
margin of error of 5% and a 95% confidence level for a population size of
637 (based on our search), we needed to sample 67 articles, which we
rounded up to 70. These computations were done using WinPEPI version
11.65 [24]. A randomized sampling procedure was performed using the
Excel randomization function to retrieve corresponding citation
numbers. We repeatedly sampled and screened identified citations
meeting eligibility criteria until we achieved the target sample size.

2.3. Study selection

Two independent investigators (MW and ZC) performed the selection
process in two screening phases: first title and abstract screening, then
for those articles that passed, we randomly selected a sample for full-text
screening.

The second full-text sereening of randomly selected citations was
performed to assess eligibility. Articles that did not meet our inclusion
criteria during the review were replaced by the following paper from the
random sampling list. Our unit of analysis was the whole study, which
means the protocol of a study (if available) was used as an appendix of
the study. We prefer to include the original studies. If secondary-analysis
or sub-study papers were on the list, the original papers and protocols (if
available) were identified. Protocols were treated as an independent
study unit if the results were still not available.

2.4. Data extraction

Pre-tested data extraction forms were used to extract the data (Ap-
pendix 2). Each included article, its protocol (if the included article was
a result paper), or its result paper (if the article was a protocol) was
searched for using both the reference list and a literature search. We
collected information on the first author, year of publication, journal
name, the country where a study was conducted, participants, the name
of the OAC(s), study objective, and the name of each outcome. The
outcome names were recorded exactly as used in the original papers.
Terms understood to mean exactly the same were counted as the same
outcome. For instance, death due to bleeding and fatal bleeding were
categorised to death due to bleeding. For studies reporting the same
outcome in 2 places (for example, fatal pulmonary embolism as a
thromboembolic outcome and as a mortality outcome), these were only
counted under the Mortality domain. Composite outcomes were defined
as those where at least two different clinical events (bleeding events,
thromboembolic events, and death) were used in a combined outcome.
At least two reviewers (MW, ZC, and MWo) with training in clinical
research methodology independently extracted the data using a stan-
dardized and pilot-tested data collection form.
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2.5. Data analysis

After data collection, each outcome measure was classified according
to COMET outcome taxonomy in medical research, which includes 38
items in five domains [17]. The details of the five domains and the 38
items can be found in Appendix 3. Information on the types and subtypes
of outcomes under each domain was collected. We reported the out-
comes named in the original articles, including types and subtypes, ac-
cording to the frequency (%) assigned to each domain. The prevalence of
use of an outcome domain across studies was calculated.

3. Results

3.1. Search results and study characteristics

A total of 13,427 articles were selected through searching electronic
databases, and an additional 23 records were identified by cross-
checking the bibliographies of retrieved meta-analyses or relevant re-
views. After exclusion of duplicates and screening of the titles and ab-
stracts, we identified 637 potentially eligible articles. From these, we
randomly selected 70 articles for full-text screening with replacement
for subsequently excluded articles (Fig. 1) [25-94].

The basic characteristics and target outcomes extracted from the
included studies are listed in Table 1. All 70 included papers were
prospective studies, including 52 RCTs and 18 prospective cohort
studies (PCS). Twenty-three of the included articles also had protocols
available (22 for RCTs and one for PCS), ten of them were protocols
(seven for RCTs and three for PCSs) without results, and 37 were reports
of results with unavailable protocols (23 for RCTs and 14 for PCSs).
More than one-third of the included studies were multinational (22/70,
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31.4%). For studies performed in a single country, ten were from Japan
(14.2%),5 from China (7.1%), and 4 from Australia (5.7%). Thirty-five
studies (50.0%) focused on DOACs, 21 (30.0%) on both DOACs and
VKA, 13 studies (18.6%) on VKAs, and one (1.4%) on unspecified OACs.
The top three targeted participants were patients with AF (28/70,
40.0%), patients with VTE (e.g., VTE, PE, and DVT) (16/70, 22.9%), and
patients having surgery (e.g., knee replacement, mechanical heart valve,
lumbar spine surgery, and hip fracture surgery, etc.) (13/70, 18.6%). Six
studies (8.6%) were on OAC management. The proportions of the studies
in stroke prophylaxis for AF and stroke prophylaxis for DVT or PE were
41.4% (29/70) and 50% (35/70), respectively.

3.2. Reporting of the outcomes in 70 included studies

A total of 121 unique outcomes were reported, with details in
Table 1. Only 17 of the studies (24.3%) reported outcomes representing
all of the five outcome domains. Nine studies (12.9%) did not report any
mortality/survival outcome, 27 (38.6%) did not report on life impact, 44
(62.9%) did not report a resource use domain, and 15 (21.4%) did not
report adverse events. In the 70 studies, bleedings, thromboembolism,
and mortality outcomes were measured in 69 studies (98.6%), 66 studies
(94.3%), and 63 studies (90.0%), respectively. More than half of the
included studies (60.0%, 42,70) used a composite outcome. The details
of the outcome list in each domain can be found in Table 2.

3.2.1. Outcomes reported within the mortality/survival domain

Mortality outcomes were measured in 63 studies (90.0%). The most
frequently reported item in this domain was all-cause death (56/70,
80.0%), followed by cardiovascular death (27,70, 38.6%), death caused
by bleeding (27/70, 38.6%), death due to PE (27/70, 38.6%), and VTE-

c
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o
x
P— Records after duplicates removed
(n=3024)
= Records excluded after
'g ————————| title and abstract screened
o (n=9753)
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Fig. 1. PRISMA flow diagram detailing the search strategy and results.
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Table 1
Characteristics of the included studies in the order of the study selection.
First author, Country Study Protocol Participants Related OAC(s) Indication(s) Composite Qutcomes
publication year design Availability outcome taxonomy domains
1. Mortality/
survival
2. Physiological/
Clinical
3. Life impact
4. Resource use
5. Adverse events
Agnelli et al. Australia RCT Protocol Patients with acute Apixaban, Treatment of VTE Yes 1,2,3,4,5
2013 [25] available VTE Enoxaparin, and
Warfarin
Breithardt et al. USA RCT Protocol Patients with AF Rivaroxaban and AF Yes 1,2
2014 [26] available Warfarin
Bo et al. 2017 Italy PCS Protocol not Patients with AF Warfarin, AF No 1,24
271 available Dabigatran,
Rivaroxaban, and
Apixaban
Buller et al. Netherlands RCT Protocol Patients with Edoxaban and Treatment of VTE Yes 1,2,5
2013 [28] available symptomatic VTE Warfarin
Calkins et al. Multiple RCT Protocol Patients scheduled Dabigatran and Ablation for AF Yes 1,235
2017 [29] countries available for catheter Warfarin
ablation of AF
Chopard et al. France PCS Protocol not Patients with PE Rivaroxaban and Treatment of VTE Yes 1,2,4,5
2018 [30]1 available Apixaban
Connolly et al. Canada RCT Protoeol not Patients with AF Dabigatran AF Yes 1,2,4,5
2013 [31] available
Weitzetal. 2017 Multiple RCT Protocol Patients with DVT Rivaroxaban Treatment of VTE Yes 1,2,5
321 countries available or PE
Giugliano et al. Multiple RCT Protocol Patients with AF Edoxaban and AF Yes 1,2,4,5
2013 [33] countries available Warfarin
Gulpen et al. Netherlands PCS Protocol not Patients with AF Apixaban, AF No 2,35
2019 [34] available Edoxaban,
Dabigatran, or
Rivaroxaban
Kimpton et al. Canada RCT Result paper Cancer patients Apixaban Prevention of VTE No 1,25
2018 [35] protocol not available
Lassen et al. Australia RCT Protocol not Patients after total Apixaban and Prevention of VTE Yes 1,2,5
2010 [36] available knee replacement Enoxaparin
Lavitola et al. Brazil RCT Protocol not Patients with Mitral ~ Warfarin Mitral Valvulopathy and No 2,3
2010 [37] available Valvulopathy and AF
AF
Onundarson Iceland RCT Protocol not Patients on Warfarin OAC management Yes 1,2, 4
etal. 2015 available warfarin
[38]
Ageno etal. Multiple PCS Result paper Patients with VTE Dabigatran and Treatment of VTE No 1,2,3,4,5
2017 [29] countries protocol not available Warfarin
Lee et al. 2017 South Korea PCS Protocol not Patients with AF Warfarin and AF Yes 1,24
[401 available Dabigatran
Ogawa et al. Japan RCT Protocol not Patients with AF Apixaban and AF Yes 1,2,3,5
2011 [411 available Warfarin
Poli et al. 2019 Italy PCS Protocol not Patients with AF Warfarin and AF No 1,2
[42]1 available DOACs
Saji et al. 2016 Japan PCS Protocol not Patients with AF Warfarin and AF Yes 1,2
[431 available DOACs
Sakamoto et al. Japan RCT Result paper Patients with AF Edoxaban AF Yes 1,2,3,4,5
2019 [44] protocol not available
Xing etal. 2017 China RCT Protocol not Elderly patients Warfarin AF No 2,5
[451 available with AF
Beyer- Germany RCT Protocol Patients with Rivaroxaban Prevention of Yes 1,2,5
Westendorf available Superficial venous thromboembolie
etal. 2017 thrombosis complications
[46]
Mirdamadi et al. Iran RCT Protocol not Patients underwent Dabigatran Prevention of VTE No 1,2,3
2014 [471 available total knee
arthroplasty
Cohen et al. Multiple PCS Result paper Patients with VTE Edoxaban Treatment of VTE No 1,2,3,4,5
2018 [48] countries protocol not available
Duraes et al. Brazil RCT Result paper Patients with Rivaroxaban and Prevention of No 1,2,3
2018 [49] protocol not available mechanical heart Warfarin thromboembolie
valve complications
Engelberger Switzerland PCS Protocol not Patients with AF Rivaroxaban AF Yes 2,35
etal. 2015 available
[50]1

(continued on next page)
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Table 1 (continued)

First author, Country Study Protocol Participants Related OAC(s) Indication(s) Composite Outcomes
publication year design Availability outcome taxonomy domains
1. Mortality/
survival
2. Physiological/
Clinical
3. Life impact
4. Resource use
5. Adverse events
Du et al. 2015 China RCT Protocol not Patients after Rivaroxaban Prevention of VTE after Yes 1,2
[511 available lumbar spine surgery
surgery
Fuji et al. 2014 Japan RCT Protocol not Patients undergoing ~ Edoxaban Prevention of embolism Yes 1,2,5
[521 available hip fracture surgery
Okumura et al. Japan RCT Result paper Elderly patients Edoxaban AF Yes 1,2,5
2017 [52] protocol not available with AF
Yasuda et al. Japan RCT Protocol Patients with AF Rivaroxaban AF Yes 1,2,3,4,5
2019 [54] available
Prochaska et al Germany PCS Protocol Patients on OACs OAGs (not specified)  OAC management Yes 1,2,3,4,5
2017 [55] available
Falamié et al. Croatia RCT Protocol not Patients on Warfarin OAC management No 2,3,4,5
2019 [56] available warfarin
Passman et al. USA PCS Protocol not Elderly rural NOACs (not ‘OAC management No 1,2,3
2016 [571 available patients on NOACs specified)

with non-
permanent AF

Christensen Denmark RCT Protocol not Patients on OACs OACs (not specified)  OAC management No 1,2,3,4,5
etal. 2011 available
[58]
Alexander et al. Multiple RCT Protocol Patients with acute Apixaban Prevention of acute Yes 1,235
2011 [59] countries available coronary syndrome ischemie events
Homma et al. Multiple RCT Protocol Patients with Heart Warfarin Prevention of stroke and Yes 1,2,3,4,5
2012 [60] countries available Failure and Sinus death for patients with
Rhythm heart failure
Hoffmeyer 2017 Switzerland PCS Protocol not Patients with Rivaroxaban Prevention of VTE after No 1,2,5
[631 available fracture-related surgery
surgery
Ferro et al. 2018 Multiple RCT Result paper Patients with Dabigatran and Prevention VTE Yes 2
611 countries protocol not available cerebral venous Warfarin
thrombosis
Buller et al. Multiple RCT Protocol Patients with PE Rivaroxaban Treatment of PE Yes 1,2,3,4,5
2012 [62] countries available
Hoshietal. 2017  Japan RCT Result paper Patients with AF Apixaban AF Yes 1,2,3,4,5
[64] protocol not available
Paikin et al. Multiple RCT Protocol Patients with AF Warfarin and AF Yes 1,234
2011 [65] countries available Dabigatran
Chenetal. 2012 China RCT Protocol not Patients with AF Warfarin AF No 1,2,3
661 available
Lee etal. 2013 Multiple RCT Result paper Patients with Warfarin Prevention cancer- Yes 1,2,4,5
671 countries protocol not available cancer, and DVT associated thrombosis
and/or PE
Cannon et al Multiple RCT Protocol Patients with AF Warfarin and AF Yes 1,2,5
2017 [68] countries available Dabigatran
Kobayashi et al. Japan RCT Protacol not Patients with Edoxaban Prevention of VTE after No 1,2
2017 [69] available osteoarthritis or surgery
osteonecrosis
Megaetal. 2009  Multiple RCT Protocol not Patients with ACS Rivaroxaban Prevention of VTE in Yes 1,2,5
[7o]1 countries available patients with ACS
Anderson et al. Canada RCT Protocol Patients after hip or ~ Rivaroxaban Prevention of VTE after Yes 1,2,3,4,5
2018 [71] available knee arthroplasty surgery
Tang et al. 2017 China RCT Protocol not Patients after Rivaroxaban Prevention of VTE after No 1,2,5
[721 available internal fixation of surgery
hip fracture
Washam et al. Japan RCT Protocol Patients with AF Apixaban and AF Yes 1,2,3,5
2019 [73] available Warfarin
Nilsson et al. Denmark PCS Protocol not Persons prescribed VKA (not specified) ‘OAC management No 1,2,5
2014 [74] available VKA
Yamashita et al. Japan PCS Protocol not Patients with AF DOAC and Warfarin AF No 2
2017 [75] available
Devereaux et al. Multiple RCT Protocol Patients with Dabigatran Prevention of VTE after Yes 1,2,3,4,5
2018 [76] countries available myocardial injury surgery
after non-cardiac
surgery
Connolly et al. Multiple RCT Protocol not Patients with AF Betrixaban and AF No 1,2,5
2013 [77] countries available Warfarin
RCT Warfarin Treatment of PE Yes 1,235

(continued on next page)
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