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Abstract

Background:

Novel oral anticoagulants (NOACS) have emerged as promising alternatives to warfarin, for stroke
prevention in atrial fibrillation (SPAF) although there are challenges to their adoption in low- and
middle-income countries due to their high costs. Thus, warfarin may remain widely used, especially
if the quality of anticoagulation control is improved through warfarin care bundles. Warfarin care
bundles such as genotype-guided warfarin dosing, patient’s self-testing (PST) or self-management
(PSM) and left atrial appendage closure (LAAC) are based on the concept of combining warfarin
with another intervention. Although NOACs and warfarin care bundles deliver on the promise of
convenience, there remain uncertainties regarding their emerging place in therapy as little is still
known about the overall efficacy and cost-effectiveness of warfarin regimens under optimal quality

control through warfarin care bundles in comparison with NOAC:s.

Overall aim:
This dissertation aims to explore the clinical and economic outcomes of anticoagulant interventions

in patients with atrial fibrillation.

Methods:

This dissertation included three interrelated studies. In the first study, an overview of review was
performed to summarize and appraise previous reviews in this field. Based on the clinical gap
identified from the earlier study, a comprehensive systematic review with network meta-analysis was
then commissioned. This study simultaneously compared the efficacy and safety of usual warfarin
care, warfarin care bundles and NOACs in a single network based on the data extracted from
randomized trials via a systematic review process. The final study is a cost-effectiveness analysis
which provided an example of presenting evidence in the form of a decision-analytical model. This

modelling approach demonstrated an analytic framework for decision-making from the societal and
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healthcare perspective of a middle-income country over a lifetime horizon, under the circumstances
of uncertainty as in the introduction of new anticoagulant interventions for SPAF patients aged 65

years old and above.

Results:

Based on the overview of review, it was identified that existing evidence in the anticoagulant field is
based on the comparison between NOACSs with usual warfarin care only, without addressing warfarin
care bundles and thereby, present evidence may have favoured NOACs. Our systematic review
addressed the above limitation and demonstrated that NOACs and warfarin care bundles performed
better than usual warfarin care for SPAF. In fact, the benefits of NOACs were reduced in the presence
of warfarin care bundles. Warfarin care bundles improved the quality of anticoagulation control by
achieving higher time-in-therapeutic range value than usual warfarin care. In the cost-effectiveness
study, NOACs were not cost-effective for SPAF in a resource-limited setting. Conversely, PSM was
considered as a cost-effective intervention for SPAF compared to usual warfarin care in a lifetime

societal perspective.

Conclusions:

This dissertation demonstrates the value of evidence obtained systematically in facilitating decision-
making regarding the choice of anticoagulant interventions for SPAF, consistent with the axioms of
evidence-based practice. The synthesized body of evidence from randomized trials provides a better
understanding of the comparative efficacy and safety of the old and new anticoagulant interventions.
The subsequent economic evaluation in the case of a middle-income country can contribute to a better
understanding on how the introduction of these new interventions may affect the current treatment
practice and influence resource allocation. This understanding is crucial to help charting the coming
course of anticoagulant care for SPAF, especially in low- and middle-income countries which are

constantly burdened by increasing budget constraints and pervasive resources scarcity.
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CHAPTER 1: Introduction
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“Medicine is a science of uncertainty and an art of probability” — Sir William Osler

“Policymakers have to make judgement based on the best intelligence they get” — Frank Carlucci

Stroke prevention is an essential part of managing patients with atrial fibrillation (AF). Effective
stroke prevention corresponds to the appropriate use of oral anticoagulants, regardless of symptoms,
severity and whether a rhythm or a rate control approach is used to treat these patients. For the past
60 years, warfarin, a Vitamin K antagonist (VKA) has been the standard oral anticoagulant for stroke
prevention in atrial fibrillation (SPAF) and remains widely used worldwide. However, the landscape
of SPAF in clinical practice has changed markedly in recent years, with the emergence of new
anticoagulant interventions such as warfarin care bundles and novel oral anticoagulants (NOACS).
Warfarin care bundles such as genotype-guided warfarin dosing, patient’s self-testing (PST) or self-
management of warfarin (PSM) and left atrial appendage closure (LAAC-Watchman Device), are
based on the concept of combining warfarin with another intervention to improve anticoagulation
control with warfarin. Conversely, NOACs (e.g. dabigatran, rivaroxaban, apixaban and edoxaban)
are alternatives to warfarin, that have fixed dosing and predictable pharmacokinetics to eliminate the
need for constant monitoring. The introduction of these new interventions has brought remarkable
improvements in the anticoagulant care as many of these interventions address limitations associated
with conventional warfarin use by improving health outcomes, enhancing quality of life and reducing

adverse or side effects.

This growing anticoagulant armamentarium has presented clinicians and healthcare providers with
unprecedented challenges to provide high quality anticoagulant care to the AF population within the
healthcare budget while maintaining the basic principles of equity, access and choice. The potential
of these new anticoagulant interventions is often questioned with an ongoing debate regarding their

emerging place in therapy. However, healthcare decision-making is a complex task as stated by Sir
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William Osler’s quote in the beginning of the chapter, ‘Medicine is a science of uncertainty and an
art of probability’. Clinicians and policymakers must have a clear understanding of the new
anticoagulant interventions to aid the selection of the most optimal intervention for SPAF within their
healthcare setting. NOACs and warfarin care bundles may offer potential benefits to patients and
healthcare system, but their adoption can be problematic in resource-constrained healthcare
environment by increasing overall healthcare expenditure. Thus, synthesizing qualitative and
quantitative evidence of these anticoagulant interventions for SPAF from both clinical and economic
aspect, is important to inform practice and to promulgate evidence-based decision-making in

healthcare.

From the clinical aspect, the comparative efficacy of NOAC and warfarin care bundles is unknown
as direct comparison among these interventions have not been conducted in randomized clinical trials
(RCTs) yet due to regulatory, financial and time constraints. The absence of such comparative clinical
evidence may result in clinical decisions being made under conditions of uncertainty or influenced
by personal intuition of the stakeholders. Such premature decision-making can compromise evidence-
base practice and result in patient harm. Additionally, little is still known about the overall cost-
effectiveness of warfarin regimens under optimal quality control through warfarin care bundles in
comparison with NOACSs. It is also unclear whether NOACs or warfarin care bundles are potentially
viable anticoagulant intervention to be considered as part of the healthcare continuum especially in
low- and middle-income countries as the cost of these interventions are substantially higher than that

of conventional warfarin use.

Based on the gap of current evidence, there is a pressing need to demonstrate the value of each
anticoagulant intervention for SPAF, encompassing aspects such as clinical efficacy and economic
efficiency. The level of incremental absolute benefits and costs of each intervention should be

considered thoroughly and to be compared with the best available practice prior adoption into the
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healthcare system. The availability of such information may inform decision-makers about the
efficient allocation of scare healthcare resources for the listing pricing and reimbursement of new
anticoagulant interventions. Therefore, this dissertation aims to generate clinical and economic
evidence of anticoagulant interventions in patients with AF to fully understand the value of these

intervention for SPAF and its potential for adoption into the healthcare system.
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CHAPTER 2: Literature Review
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2.1. Atrial Fibrillation and Stroke: Prevalence and Epidemiology

AF is the most common sustained cardiac arrythmia and is often characterized by rapid irregular
heartbeats. In 2010, the Global Burden Disease study estimated that there were 33.5 million patients
with AF worldwide, constituting approximately 0.5% of the total population. However, the actual
prevalence could be considerably higher as many asymptomatic individuals and those having
transient symptoms remain undiagnosed. This prevalence also increased significantly with age from

approximately 0.1% in adult less than 55 years old to 9.0% in those aged 80 years or older.t

Generally, the prevalence and burden of AF tends to be lower in middle-income countries compared
with high-income nations.? However, these geographical differences should be interpreted with
caution as the lower detection rates of AF in low- and middle-income countries can be due to under
reporting, poorer awareness among the community, poorer surveillance and limited access to
healthcare services.?* Although the current prevalence of AF is lower in middle-income countries,
the rise of cardiovascular disease burden such as ischemic heart disease and hypertension in these
countries merit careful consideration as these diseases are risk factors for AF. Moreover, with the
global aging of the population and the rapidly evolving demographic changes of population in these

regions, the prevalence of AF is expected to rise even more in the next couple of decades. °

The growing epidemic of AF creates a huge burden on healthcare systems and economies throughout
the world. AF patients are associated with a five-fold increased risk of stroke and thromboembolism,
resulting in significant morbidity, mortality and health-related expenditures.® AF-related strokes tend
to be more severe, debilitating, frequently fatal and recurring when compared to stroke in the absence
of AF. 7 Specifically, AF-related stroke often results in up to 20% high risk of mortality and nearly
60% of them are left with disability.2 Moreover, approximately 50% to 70% of the financial burden
of AF is attributable to hospitalization costs.® Apart from stroke, AF has also been shown to increase

the risk of myocardial infarction, heart failure, dementia and chronic kidney disease, which eventually
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increases the risk of mortality and morbidity too.'° Therefore, the growing epidemic of AF warrants
urgent attention from the healthcare system around the world as it conveys a substantial clinical and

public health burden.

2.2. Oral Anticoagulants for Stroke Prevention in Patients with AF

Stroke prevention using oral anticoagulants are one of the cornerstones in managing patients with
AF. Nonetheless, the decision to initiate oral anticoagulants in AF patients is usually tailored based
on individuals and the presence of additional stroke risk factors, as measured by the CHA2DS,-VASc
score (congestive heart failure, hypertension, age > 75, diabetes, prior stroke or transient ischemic
attack, vascular disease, age 65-74 and sex category [female]). Based on the 2014 National Institute
for Health and Care Excellence (NICE) guidelines! and 2016 European Society of Cardiology
guidelines®?, the low-risk patients identified through the CHA2DS,-VASc scoring system (score 0 in
males and 1 in females) do not require anticoagulation therapy while stroke prevention with oral
anticoagulants should be offered to those with at least one additional risk factors (score >1 in males

and >2 in females).

Despite guidelines’ recommendations, a substantial percentage of patients who are eligible did not
received anticoagulation therapy, due to perceived risks and concerns.!® The multinational
GARFIELD-AF (Global Anticoagulant Registry in the Field) registry reported 39.1% of patients with
CHA:2DS2-VASc score >2 were not anticoagulated.’®* The GARFIELD-AF registry included more
than 50 countries including low and middle-income nations such as Argentina, Brazil, South Africa,
East Asia and Mexico. In REALISE-AF survey, oral anticoagulants were not prescribed in 47.4% in
patients with CHADS; score >2.24 The PINNACLE (Practice Innovation and Clinical Excellence)
registry also reported that among 429,417 outpatients with AF, oral anticoagulants were not used in

55.1% of the study cohort.'® Similarly, in the United States (US) Veterans Administration records,
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nearly 56.9% of patients with new onset AF were not initiated with oral anticoagulants.® Therefore,
it is evident that there is still an underutilization of oral anticoagulants in both developed and
developing nations despite the established benefits of oral anticoagulants in patients with AF.
Undertreatment with oral anticoagulants on the longer term may result in severe and costly

complications such as stroke and thromboembolic events.

2.3. The Classic Oral Anticoagulant: Warfarin

Warfarin, an oral VKA was the only orally effective anticoagulant for a period of almost 60 years.!’
It has been shown to be clinically effective in reducing the risk of stroke in patients with AF. Previous
meta-analysis, involving an aggregate of more than 4,600 patients with AF demonstrated that the use
of warfarin reduced the risk of stroke by 62% compared with placebo.'® Several observational studies
have also demonstrated similar results whereby warfarin was found to be significantly more effective

than either placebo or aspirin for secondary stroke prevention in patients with AF.1%-22

In patients with AF who were treated with warfarin, the target range of international normalized ratio
(INR) monitoring for warfarin effect is 2.0 to 3.0. However, previous study has demonstrated that
only approximately one third of those who received warfarin achieved therapeutic INR of 2.0 to 3.0.%%
The high proportion of out-of-range INR (<2.0 or >3.0) is unfavourable as the risk of stroke and
bleeding are closely related to the INR range, with the risk of stroke increasing rapidly below an INR
of 2.0 while the bleeding risk increasing after an INR of 3.0.2* In fact, the risk of stroke doubled in
those with INR 1.7, tripled in those with INR 1.5 and was seven-fold higher in those with INR 1.3,

as compared to patients with an INR of 2.0.%4

Although inexpensive and effective, long-term use of warfarin in clinical practice is often hampered
by the delayed onset of action, highly variable dose-response effects, narrow therapeutic index, drug-

drug, drug-food (e.g. dietary vitamin K, excessive alcohol) and disease-state interactions. These
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inherent limitations of warfarin prompted the need for frequent INR monitoring and vigilant dosage
titration, which resulted in poor patient adherence and decreased quality of life.”> Moreover, the
anticoagulation control as measured by percentage of time in therapeutic range (TTR), is also
generally suboptimal especially in low- and middle-income countries. Based on the RE-LY trial®®,
there is a marked variation in TTR values across regions. In high-income countries such as Australia,
US, UK, and Canada, the TTR value ranged between 65% to 75%. Meanwhile, low- and middle-
income countries such as Mexico, Brazil, India, China, Malaysia and Thailand reported lower TTR
values, ranging from 45% to 60% only.?® As the anticoagulation control in majority low- and middle-
income countries remain suboptimal, the warfarin care management in these regions should be further

optimized.

2.4. Warfarin Care Bundles

The effectiveness of warfarin is contingent on patient adherence and the quality of anticoagulation
control. Therefore, warfarin care bundles such as genotype-guided warfarin dosing, PST or PSM and
LAAC with temporary warfarin use, have been proposed to improve the quality of anticoagulation
control with warfarin. Warfarin care bundles are based on the concept of combining warfarin with
another interventions.?” These pragmatic warfarin care bundles have the potential in improving
patient’s convenience and the overall quality of warfarin care by resulting in fewer stroke and

bleeding complications. 28:2°

One of the proposed warfarin care bundles to improve anticoagulation control is through the inclusion
of genetic information into warfarin dosing algorithm. Polymorphisms of VKORC1 (Vitamin K
epoxide reductase complex) and CYP2C9 genes have been found to influence warfarin dosing,
accounting for approximately 35% of the variability in warfarin daily-dose requirements. 332 The
benefits of utilizing this genetic information to guide warfarin dosing was evaluated in two

prospective randomized controlled trials (RCTs) published by Pirmohamed et al. >* and Kimmel et
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al.®* However, there is no final consensus yet on the benefits of genotype-guided warfarin dosing in

clinical practice.

Point-of care (POC) testing is an emerging alternative of warfarin management. The use of POC
testing provides immediate results and allows same-day warfarin dosage adjustment, which
subsequently leads to the introduction of another warfarin care bundle, known as patient’s self-
monitoring of warfarin. The INR results obtained from self-monitoring could be managed either by
healthcare professionals or by patient themselves, addressed as “Patient Self-testing (PST)” or
“Patient Self-management (PSM)” respectively. In PSM, patients conduct monitoring test and adjust
their warfarin dose independently according to the provided algorithm while in PST, patients conduct
the test but obtain dosage recommendations from healthcare professionals instead.3* It is postulated
that the use of POC coagulometers for self-monitoring eliminates the unnecessary visit to hospital or
anticoagulation clinics while retaining the need for frequent monitoring and timely warfarin dosage

adjustment to achieve high quality anticoagulation control.®®

2.5. Novel Oral Anticoagulants (NOACs)

Besides warfarin care bundles, recent years have also seen the introduction of NOACS as alternatives
to warfarin for SPAF. These agents have fixed dosing and predictable pharmacokinetics, which
eliminates the need for routine monitoring.3® As such, it is possible that NOACs may eventually
provide better means of closing the clinical gaps of suboptimal anticoagulation with warfarin than

any further investments in the current warfarin care.

To date, there are four NOACs available for the indication of SPAF: dabigatran, rivaroxaban,
apixaban and edoxaban. These NOACs have demonstrated superiority or at least non-inferiority to

warfarin for prevention of stroke and systemic embolism in patients with AF.37-40
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In 2015, Food and Drug Administration (FDA) approved the first NOAC reversal agent,
idarucizumab which specifically and rapidly reverse the anticoagulation effects of dabigatran.*!
Therefore, the recent approval of idarucizumab is a major step toward the achievement of safer
anticoagulation therapy with NOACs and may further shift the paradigm of anticoagulation care for

patients with AF
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Figure 2.5.1. The Evolution Timeline of Oral Anticoagulants for Stroke Prevention in Patients with Atrial Fibrillation

2.6. Challenges and Barriers Associated with The Paradigm Shift of Oral Anticoagulants

With the growing anticoagulant armamentarium such as warfarin care bundles and NOACs, both
clinicians and policymakers are faced with uncertainties in selecting the most optimal intervention
for patients with AF. Challenges in adopting these newer interventions can be categorized into two

parts: (i) scientific or clinical barriers and (ii) economic barriers.
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Clinical Challenges

From the clinical perspective, the degree of benefit of NOACs compared with warfarin is highly
dependent on the quality of anticoagulation control with warfarin. However, at current, there is no
evidence to support the superiority of NOACs over well-controlled warfarin therapy at TTR > 65%."
38, 40,42 Ironically, the overall quality of anticoagulation control in many low- and middle-income
countries is still suboptimal, with a TTR approximately 55% and less than 50% in some resource-
limited settings. 2® Thus, the poor anticoagulation control with warfarin can be further optimized
through warfarin care bundles and it is plausible that warfarin performance can be as good as NOACs
if higher TTR is achieved or the quality of anticoagulation control is good through care bundles.
However, most of the previous RCTs ¥4 and meta-analyses***® compared NOACs with usual
warfarin care only, without addressing warfarin care bundles and this may have favoured NOACs.
Moreover, there are no head-to-head trials yet, comparing NOACs with each other or with warfarin
care bundles and thus, the comparative effectiveness between these interventions for SPAF is still

unknown.

Additionally, although NOACs deliver on the promise of convenience, uncertainties remain
surrounding their uses in clinical practice.*” Without routine monitoring testing, patient’s adherence
could not be assessed. The degree of anticoagulation may need to be assessed in some situations such
as during severe bleeding or emergency surgery. Furthermore, safety data of NOACSs in certain

populations are still limited such as those with severe renal insufficiency.

Economic Challenges

Despite the possible clinical benefits of NOACs and warfarin care bundles, their impact on the
healthcare is often hampered by the poorly aligned stakeholder incentives with differing economic
benefits to efficiency incentives. From the economic standpoint, it remains unclear whether both

NOACSs and warfarin care bundles are potentially viable interventions to be considered as part of the
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healthcare continuum especially in low- and middle-income countries as the cost of these
interventions are substantially higher than that of conventional warfarin care. Previous economic
studies***° have compared NOACs with usual warfarin care only and as such, little is still known
about the overall efficacy and cost-effectiveness of warfarin regimens under optimal quality control
through warfarin care bundles in comparison with NOACSs. As mentioned previously, the outcomes
of warfarin therapy are highly dependent on the adequacy of its therapy and thus, the quality of
anticoagulation control is an important factor in determining the cost-effectiveness of NOACS in
countries with limited healthcare resources. However, economic studies in these countries are still
scarce due to the lack of technical capacity, funding and database to conduct their own economic
evaluations. Findings from economic studies conducted in developed countries such as US, Europe
and Canada may not be fully relevant to the healthcare context of countries with restricted healthcare
resources due to different feasibility, drug pricing, cost-effectiveness threshold and patient’s
demographics. The unavailability of both comparative clinical and economic evidence further
complicates the decision-making process in choosing the most optimal oral anticoagulant for SPAF

within the budget availability.

2.7. Summary

Due to the high burden of AF and that new anticoagulant interventions may avert stroke more
effectively than usual warfarin care but at higher costs, there is an overbearing need for the clinical
and economic evaluations of these interventions. As these interventions often require long-term use,
the efficacy and cost of these interventions should be placed into substantial consideration when
formulating recommendations and in allocating scare resources efficiently especially in low- and
middle-income countries. Each anticoagulant intervention has different clinical and economic

implications for patients, clinicians and policymakers to consider.
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CHAPTER 3: Research Questions, Aim and Objectives
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3.1. Research Questions

Based on the previous background within this research field, the main research question for this thesis
is, “What are the clinical and economic evidence of anticoagulant interventions for SPAF and how
relevant are these evidences for a middle-income country with limited healthcare resources?”.
Specific research questions for corresponding chapters are designed to address the main research

question around the topic of anticoagulants for SPAF as shown in Figure 3.1.1.

What is the CLINICAL evidence What is the ECONOMIC evidence
of anticoagulant interventions ) of anticoagulant interventions
available for SPAF? available for SPAF?
|
4 Specific ) 4 )
Question (1) Specific Specific Question (3)
Question (2)
What is the What is the cost-
overall What is the effectiveness of warfarin
evidence on efficacy and care bundles and NOAC:s,
anticoagulant safety compared to usual
interventions  |™ == evidence of warfarin care for SPAF
available for warfarin care from the societal and
SPAF, based bundles and healthcare perspective of
on previous NOAC:s for a middle-income country
systematic SPAF? over a lifetime horizon?
\_ reviews? Y, \_ Y,

Chapter 5 Chapter 6 @

Figure 3.1.1. Overview of outline of the thesis by research questions

These research questions provided the basis for establishing the initial direction of this thesis, thereby

leading to the articulation of the dissertation aim and objectives.
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3.2. Overall Aim

The overall aim of this dissertation was to explore the clinical and economic outcomes of
anticoagulant interventions for stroke prevention in patients with AF. This was covered in three
studies, with the first two studies addressing clinical evidence while the third study evaluated the

economic implications of the interventions for SPAF.

3.3. Specific Objectives
i) To summarize and evaluate existing evidence from multiple systematic reviews and/or
meta-analyses on anticoagulant interventions available for SPAF
i) To compare the efficacy and safety of warfarin care bundles and NOACs for SPAF, by
performing network meta-analysis
iii) To assess the cost-effectiveness of warfarin care bundles and NOACSs, compared to usual
warfarin care for SPAF patients aged 65 years old and above, from the societal and

healthcare perspective of a middle-income country over a lifetime horizon.
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CHAPTER 4: Thesis Outline
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4.1. Structure of Thesis

The table below listed the chapters included in this thesis and provided a brief description for each

corresponding chapter.

Table 4.1.1. Chapter Outline and Description

Chapter  Brief Description
2 A literature review addressing the following topics is presented:

e Atrial Fibrillation and Stroke: Prevalence and Epidemiology

e Oral Anticoagulants for Stroke Preventions in Patients with AF

e The Classic Oral Anticoagulants: Warfarin

e Warfarin Care Bundles

e Novel Oral Anticoagulants (NOACS)

e Challenges and Barriers Associated with The Paradigm Shift of Oral

Anticoagulants

5 A study that aimed to summarize and compare existing systematic reviews and/or

meta-analyses on anticoagulant interventions available for SPAF.

This study presented the big picture and the summary of evidence tables on
anticoagulant interventions available for SPAF. It provided a ready means for
healthcare decision-makers to gain a clearer understanding on these interventions,
based on the highest level of evidence available. It also highlighted the limitations

of current reviews in this research field.

6 A study that meta-analysed the efficacy and safety evidence of usual warfarin care,
warfarin care bundles and NOACs for SPAF based on randomized controlled trials

identified from the literature via a systematic review process.

This study filled the gap in current evidence as it provided a clearer representation
on the benefits and risks of each anticoagulant intervention for SPAF, especially for
NOAC:S in the presence of warfarin care bundles.
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7 A study that intended to assess the cost-effectiveness of newer anticoagulant

interventions (e.g. warfarin care bundles and NOACS), compared to usual warfarin

care for SPAF patients aged 65 years old and above, from the societal and healthcare

perspective of a middle-income country over a lifetime horizon.

This study illustrated the potential changes in economic outcomes of NOACS versus

investing additional resources to improve the quality of anticoagulation control

through care bundles within a resource-limited healthcare setting.

8 Concluding chapter — a discussion on the practicality of the overall findings, the

salient contributions of this thesis, as wells as the recap of its limitations. Areas for

future research are also discussed.

The figure below illustrates the narrative flow of this thesis and highlighted the relationships

between the listed chapters.

Chapter 1: Introduction

!

Chapter 2: Literature Revi

ew

|

Chapter 5: Overview of Review

|

The direction of study in Chapter 6
was determined based on findings
from Chapter 5

Chapter 3: Research Questions, Aims

& Objectives

Chapter 6: Systematic Review &
Network Meta-analysis

Chapter 4: Thesis Outline

Findings from Chapter 6 was
imputed into the model in Chapter 7

Chapter 7: Cost-effectiveness Analysis

Chapter 8: Overall Discussions & Conclusions

Figure 4.1.1. Graphical illustration of thesis structure
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4.2. Overview of materials and methods used in the three studies

Table 4.2.1. Overview of materials and methods used in the three included studies in this thesis

Study 1 Study 2 Study 3
(Chapter 5) (Chapter 6) (Chapter 7)

Title Interventions and Comparative efficacy and  Cost-effectiveness of
strategies to improve oral  safety of warfarin care warfarin care bundles and
anticoagulant use in bundles and novel oral novel oral anticoagulants
patients with atrial anticoagulants in patients  in patients with atrial
fibrillation: a systematic with atrial fibrillation: a fibrillation in Thailand
review of systematic systematic review and
review network meta-analysis

Study Overview of Review Systematic Review & Cost-effectiveness

Design Network Meta-analysis Modelling

Overall To summarize and To meta-analyse the To assess the cost-

Study compare published efficacy and safety effectiveness of warfarin

Aim systematic reviews and/or  evidence of usual warfarin care bundles and NOACs
meta-analyses on care, warfarin care compared to usual
anticoagulant bundles and NOACs for warfarin care for SPAF
interventions available for SPAF based on patients aged 65 years old
SPAF randomized controlled and above, from the

trials societal and healthcare
perspective in a middle-
income country over a
lifetime horizon.

Data Systematic literature Systematic literature Several sources

Source search search (e.g. published literature,

meta-analysis, local data)

Approach Qualitative Qualitative & Quantitative Quantitative

Data Compilation of results ina Network meta-analysis Cost-effectiveness

Analysis/  summary of evidence analysis using Markov

Results table modelling approach
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CHAPTER 5: Interventions and strategies to improve oral

anticoagulant use in patients with atrial fibrillation: a systematic

review of systematic review

Siok Shen Ng
Nai Ming Lai
Surakit Nathisuwan

Nathorn Chaiyakunpauk

Clinical Drug Investigation. 2018; 38:579-591.
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5.1. Brief Summary

This chapter reposts an overview of review (a systematic review of systematic review) published in
Clinical Drug Investigation journal. Considering the large number of systematic reviews available in
this anticoagulant field, a systematic search was performed in PubMed, EMBASE and Cochrane
library from inception to Feb 24™ 2017 to identify systematic reviews and/or meta-analyses of
randomized controlled trials that assessed interventions or strategies to improve oral anticoagulant
use in AF patients. Overall, there was insufficient evidence to support the efficacy of genotype-
guided dosing and pharmacist-managed anticoagulation clinics for stroke prevention in AF patients.
Conversely, patient’s self-management (PSM) and NOACS, in general were superior to warfarin for
preventing stroke and reducing mortality. All interventions showed comparable risk of major

bleeding with warfarin.

Findings from this overview of review showed the superiority of NOACs and patient’s self-
management for preventing stroke in AF patients. However, uncertainties remain on the benefits of
genotype-guided dosing and pharmacist-managed anticoagulation clinics due to the poor quality of

evidence, and as such, future research on these interventions is warranted.
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5.2. Introduction

Atrial fibrillation (AF) is associated with a five-fold increased risk of stroke! which leads to
substantial morbidity and mortality.> Therefore, anticoagulation therapy is the standard care for
stroke prevention in patients with AF. Vitamin K antagonists (VKAS), most commonly warfarin, have
been the mainstay of oral anticoagulant therapy. However, the recent availability of novel oral
anticoagulants (NOACs) has shifted the paradigm of anticoagulation care for stroke prevention in AF
patients. NOACs are categorized in two drug classes: oral direct thrombin inhibitors (e.g. dabigatran)

and oral Factor Xa inhibitors (e.g. rivaroxaban, apixaban, edoxaban).

Concurrently, various strategies that aim to improve the existing anticoagulation care or to optimize
warfarin use are also implemented such as patient’s self-monitoring, genotype-guided warfarin
dosing and establishment of pharmacist-managed anticoagulation clinics. As more interventions and
strategies to improve the use of oral anticoagulants were made available, numerous systematic
reviews and meta-analyses comparing the efficacy and safety of these strategies have emerged.
However, there has been a lack of an overview summarizing the evidence on these strategies from
previously published systematic reviews. Hence, we aim to summarize the evidence across existing
systematic reviews and meta-analyses, to provide an overview on interventions and strategies

available to improve oral anticoagulant use in AF patients.

5.3. Materials and Methods

Search Strategy

We searched PubMed, Embase and the Cochrane library from inception to Feb 24™, 2017 and
restricted search to English language only due to the overwhelming number of systematic reviews

published in English language. Search strategy was performed using keywords “atrial fibrillation”,
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29 (13 2 (13

“stroke”, “anticoagulants”, “systematic review” and “metaanalysis” (See S-5-1 for full search

strategy).

Eligibility Criteria

The Preferred Reporting Items for Systematic Reviews and Meta-analyses (PRISMA) statement for
reporting systematic reviews and meta-analyses of randomized controlled trials (RCTs) was used in
this analysis.® We included systematic reviews with meta-analyses of RCTs that compared
interventions or anticoagulation strategies in adult patients with AF, whether administered alone or
in combination with adjunctive antithrombotic therapy, against other intervention, a placebo, or no
treatment. Systematic reviews on other patients in addition to AF patients (e.g. adults with venous
thromboembolism [VTE] or adults with previous stroke) were also included, but we highlighted when
data were reported from a mixed population. We only considered the four NOACs (dabigatran,
rivaroxaban, apixaban and edoxaban) that are currently licensed in the market and excluded reviews
with ximelagatran which had been withdrawn from market* and darexaban which was no longer in
development.® Details of the included interventions were described in S-5-2. Systematic reviews that
examined patients with renal or liver impairment, pregnant women or patients undergoing
percutaneous catheter ablation or cardio-diversion were excluded. We also excluded systematic
reviews with indirect network meta-analyses as their actual value and methodological quality are still

unclear.®

From these eligible systematic reviews, we then identified unique meta-analyses that addressed
specific questions based on PICO criteria: (i) population; (ii) intervention; (iii) comparator and (4)
outcomes of interest. When more than one meta-analysis addressed a similar question, or had

overlapping primary studies, meta-analysis with the largest number of component studies was
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selected. Additionally, if two meta-analyses with overlapping primary studies but reported different

outcomes, both meta-analyses were included.

Data Extraction and Synthesis

Two reviewers (SSN and NML) independently screened the title and abstract of retrieved citations to
identify potentially relevant papers. In the case of discrepancies, these were resolved by consensus
with a third reviewer (NC). The full articles were evaluated if a decision could not be made based on
the title and abstract. Relevant data were abstracted by the same two reviewers (SSN and NML) using
a standardized data extraction form. Data extraction were performed in two stages: (i) systematic

review and (ii) meta-analysis level.

In the first stage, data extracted from eligible systematic reviews included the total number of primary
studies, population, interventions, and outcomes reported. The ‘Risk of Bias in the Systematic
Review’ (ROBIS) assessment tool” was used to assess the methodological quality of the eligible
systematic reviews. In the second stage, additional data extracted from each unique meta-analysis
included the relative risk estimates (risk ratio, odds ratio, and hazard ratio), along with the
corresponding 95% confidence interval, number of patients in each analysis, follow-up period and

heterogeneity (12 value).

The primary efficacy endpoint was composite of stroke and systemic embolism. The secondary
efficacy endpoint was all-cause mortality. The safety endpoint was major bleeding defined according
to the International Society on Thrombosis and Haemostasis (ISTH) criteria as fatal bleeding or
bleeding in critical sites or bleeding with a fall in haemoglobin levels of at least 2g/dL or bleeding

leading to transfusion of two or more units of whole blood or red cells.® As this is a descriptive
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overview of systematic reviews and meta-analyses, no additional statistical analyses were performed.

Results were tabulated and summarized narratively.

5.4. Results

Study Selection

We identified 359 records, in which 79 potentially eligible reviews were assessed in full text. Of
these, 45 reviews were excluded as most of them were either indirect network meta-analyses (n=18),
narrative reviews (n=3), letter to editors (n=2), systematic reviews without meta-analyses (n=3),
systematic reviews without inclusion of pre-specified outcomes of interest (n=6), systematic reviews
of non-relevant population (n=5), full-text articles not available (n=5) and duplicates (n=3), leaving

34 systematic reviews eligible for inclusion in our overview (see S-5-3, S-5-4, S-5-5 for full details

on the 34 reviews). However, only eleven systematic reviews®!® were included in our qualitative
analysis, corresponding to 40 unique meta-analyses as 23 of the 34 eligible systematic reviews
addressed similar PICO questions and had overlapping primary studies. The process of electronic

searching is presented in the PRISMA flow diagram in Figure 5.4.1.

Characteristics of the Included Reviews

Table 5.4.1 summarized characteristics of the included eleven systematic reviews, published between
2012 and 2016. Seven systematic reviews'®? 1417 focused on the evaluation of NOACs and the
remaining systematic reviews evaluated other anticoagulation strategies: genotype-guided warfarin
dosing (n=1)°, pharmacist-managed anticoagulation clinics (n=1)*°, patient’s self-monitoring (n=1)*3
and combination of anticoagulation clinics and self-monitoring (n=1)8. Six systematic reviews'%?
1517 examined patients with AF and one of them?’ focused specifically on elderly patients aged 75
years and older. The remaining five systematic reviews reported data from a mixed population, one

of which* included patients with both AF and previous stroke or transient ischemia attack (TIA) and
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the remaining systematic reviews® 3 1819 evaluated patients with a range of conditions for whom
anticoagulation was indicated (e.g. VTE, AF or valvular heart disease) (n=4). Stroke or systemic
embolism and major bleeding were reported in ten systematic reviews® *-1° while all-cause mortality

outcome was reported in nine systematic reviews® 14 18-20,

g 359 reviews identified through
'ﬁ database searching from inception to Feb
o 24™ 2017
=
L
3
© > 132 duplicate records removed
. A 4
ar ' 227 reviews screened by title and
£ abstract
: .
3 148 reviews excluded
= > 84 Not subject/setting of interests
1% ] v 19 Notmeta-analysis/systematic review
S 45 Conference/presentation paper
79 full-text reviews assessed for
eligibilit .
& y 45 reviews excluded
3 Narrative reviews
2 Letter to editors
;—'_‘,‘ > 3 Systematic review without meta-analysis
- 6 Not outcome of interest
] " 5 Not subject/setting of interest
g 18 Indirect network meta-analysis
w 34 systematic reviews meeting 5 Nofull-text available
criteria 3 Duplicates
23 systematic reviews were excluded
L | (Not the largest systematic reviews or
~ unique meta-analyses addressing specific
v PICO guestions)
11 systematic reviews where data
were included in qualitative analysis
=]
-1}
] v
=
= 40 unique meta-analyses included
- 22 NOACs
3  Genotype-guided dosing
3 Anticoagulation clinics
9 Patient’s Self-monitoring
3 Anticoagulation clinics & Self-
monitoring

Figure 5.4.1. Flow diagram of selection process of unique meta-analyses on interventions for stroke preventions
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Table 5.4.1. Characteristics of the included eleven reviews

First Year No of Population Intervention ~ Comparator ROB ROB of
author RCTs Assessment of  reviews
RCTs (ROBIS)
Dentali 2012 12 AF patients NOACs* VKAS JADAD score  Low
Fi Allocation
treatment
concealment
Ruff 2014 5 AF patients NOACs* VKAS Tools used Low
CT® (High dose & were not
Low dose) specified
Sadlon 2016 8 AF Patients NOACs* VKAs or Cochrane Low
ARY aged >75 (High dose &  consecutive ROB
years old Low dose) regimen of
LMWH with
VKAS
Katsano 2016 4 AF Patients NOACs** VKAS Cochrane Low
s AHM with previous ROB
stroke/TIA
Garg J? 2016 11 AF patients Factor Xa VKASs None High
inhibitors
Bloom 2014 2 AF patients Direct VKAS Cochrane High
BJY thrombin ROB
inhibitors
Morilla 2012 2 AF patients Direct VKAS Developed High
MAD thrombin their own tool
inhibitors
Belley- 2015 12 Patients Genotype- Standard VKA  Modified Low
Cote EP® indicated for guided dosing Cochrane
anticoagulants  warfarin algorithms ROB
dosing
ZhouS?* 2016 8 Patients Pharmacist- Usual care Cochrane High
indicated for managed AC ROB
anticoagulants
Henegha 2016 28 Patients Patient’s self-  Usual Care Cochrane Low
nCL?® indicated for monitoring ROB
anticoagulants  (PSM + PST)
PST alone
PSM alone
Wells PS 2013 16 Patients AC Usual Care JADAD score  Low
18 indicated for Schulz
anticoagulants  PST Criteria
NOACS*: dabigatran, rivaroxaban, apixaban & edoxaban; NOACS**: dabigatran, rivaroxaban, apixaban

Abbreviations: AC, anticoagulation clinics; AF, atrial fibrillation; PST, patient’s self-testing of warfarin; PSM, patient’s self-
management of warfarin; RCTs, randomized controlled trials; ROB, risk of bias; TIA, transient ischemic attack; VKAs, vitamin K

antagonists
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Quality Assessment of the Included Reviews

Figure 5.4.2 and Table 5.4.2 summarized the methodological quality of each review, based on ROBIS
tool. Seven systematic reviews® 11 13- 14 1618 \were considered to have low risk of bias and the
remaining four systematic reviews were considered to have high risk of bias'® 12 > 19 Most of the
systematic reviews were generally rated as having low risk of bias across ROBIS domains except for
domain 2 on the identification and selection of studies, as six (54.5%)% 12 15-17.19 of them were rated
as high risk of bias. Three systematic reviews? 1> 19 performed only major database searches without
including additional searches such as citation searches, contacting experts, reference checking or
hand-searching, one'® searched in a single database only while the other two systematic reviews!? 19

restricted search to English language only.

The quality of primary studies was assessed in all except one systematic review!2. Six systematic
reviews® 10 131417, 19 seq the Cochrane Collaboration Risk of Bias tool and in one systematic
review®, the authors developed their own ad-hoc tool which was not previously validated. One
systematic review!® did not specify the tool used for quality assessment and the remaining two
systematic reviews!!: 18 used other existing instruments such as JADAD scoring or Schulz criteria,

either in their original formats or with modifications.

OVERALL RISK OF BIAS IN THE REVIEW — High

Low
4, Synthesis and findings
Unclear
3. Data collection and study appraisal Darker colour
indicates overall
ROB rating;

2. Identification and selection of studies lighter colours
concerm
judgement

1. Study eligibility criteria

200 0% 100%

Figure 5.4.2. Graphical Representation for ROBIS Evaluations of 11 Systematic Reviews
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Table 5.4.2. Summary Results from ROBIS Evaluation of the Eleven Systematic Reviews

Phase 2* Phase 3**
1. Study 2. Identification 3. Data 4. Synthesis  Risk of Bias in
eligibility  and selection of  collection  and findings The Review
criteria studies and study
appraisal
Belley-Cote EP, 2015 ° Low Low Low Low Low
Bloom BJ, 2014 © High High Low Low High
Dentali F, 2012 Low Low Low Low Low
Garg J, 2016 2 Low High High High High
Ruff CF, 2014 16 Low High High Low Low
Heneghan CJ, 2016 = Low Low Low Low Low
Katsanos AH, 2016 *# Low Low Low Low Low
Morilla MA, 2012 ¥ Low High Low High High
Sadlon AH 2016 7 Low High Low Low Low
Wells PS, 2007 8 Low Low Low Low Low
Zhou S, 2016 *° Low High Low High High

*Phase 2: identifying concerns or areas where bias may be introduced in the review; **Phase 3: overall judgement risk of bias

Characteristics of the Unique Meta-analyses

The eleven systematic reviews®*® comprised of forty unique meta-analyses of RCTs on interventions
and strategies to improve oral anticoagulant use. Table 5.4.3 summarized the characteristics of
included meta-analyses, stratified based on interventions. The median follow-up period was between
3 months to 2.8 years. 22 meta-analyses examined NOACS, nine meta-analyses on patient’s self-
monitoring and three meta-analyses each on genotype-guided warfarin dosing, pharmacist-managed
anticoagulation clinics, and combination of anticoagulation clinics with self-monitoring intervention.
These meta-analyses reported three different outcomes: stroke or systemic embolism (n=14), all-
cause mortality (n=12) and major bleeding (n=14). The median number of studies included was seven
(range 4-11) and the median number of patients was 15,671 (range 3,980-26,107). Five (12.5%) meta-
analyses had moderate-to-substantial heterogeneity (1>>50%) and five (12.5%) had substantial
heterogeneity (1>>75%). Substantial heterogeneity was observed mostly in meta-analyses reporting
major bleeding outcome. Overall, 19 (47.5%) of the 40 meta-analyses of RCTs reported a statistically

significant summary result.
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Table 5.4.3. Characteristics and Summary Effects of 40 Unique Meta-analyses, stratified according to interventions

First Outcome Population  Intervention Comparator  No of No of Follow Summary I?
Author, RCTs  patients -up Effect Size
Year period  (95% CI)
NOVEL ORAL ANTICOAGLANTS (NOACs)
Dentali Stroke & AF patients  NOACs* VKAs 12 54143 18- RR': 0.77 0%
F,201211 SE 2.8yrs  (0.70-0.86)
Ruff CT, Stroke & AF patients  NOACs* VKAs 4 58541 1.8- RR: 0.81 47%
2014 16 SE (High-Dose) 2.8yrs  0.73-0.91)
Ruff CT, Stroke & AF patients  NOACs* VKAs 2 26107 1.8- RR: 1.03 70%
2014 16 SE (Low-Dose) 28yrs  (0.84-1.27)
Sadlon Stroke & AF Patients  NOACs* VKAs or a 4 22381 3mo- ORIi0.71 0%
AH, 2016 SE aged >75 (High-Dose)  consecutive 28yrs (0.62-0.82)
o years regimen of

LMWH? with

VKAs
Sadlon Stroke & AF Patients  NOACs* VKAs or a 4 22215 3mo- OR:0.84 0%
AH, 2016 SE aged >75 (Low-Dose) consecutive 2.8yrs  (0.73-0.96)
1 years regimen of

LMWH? with

VKAs
Katsanos  Stroke & AF Patients  NOACs** VKAS 4 16497 18- RR: 0.85 0%
AH, 2016 SE with 25yrs  (0.74-0.97)
14 previous

stroke/TIA
Garg J, Stroke & AF patients ~ Factor Xa VKAs 8 57108 3mo- OR:0.82 47%
2016 12 SE inhibitors® 2.8yrs  (0.68-0.99)
Morilla Stroke & AF patients  Direct VKASs 2 12268 3 mo OR: 0.77 NAK
MA, SE thrombin (0.62-0.99)
2012 15 inhibitors®
Dentali All-cause AF patients  NOACs* VKAs 12 54115 28days RR:0.89 0%
F,2012 1  mortality —2yrs  (0.83-0.96)
Ruff CT, All-cause  AF patients  NOACs* VKAs 4 58513 18- RR: 0.90 0%
2014 16 mortality (High-Dose) 2.8yrs  (0.85-0.95)
Ruff CT,  All-cause AF patients  NOACs* VKAs 2 26107 18- RR: 0.89 0%
2014 16 mortality (Low-Dose) 2.8yrs  (0.83-0.96)
Katsanos  All-cause AF Patients  NOACs** VKAs 4 15685 18- RR: 0.91 0%
AH, 2016 mortality  with 25yrs  (0.80-1.02)
14 previous
stroke/TIA

Garg J, All-cause  AF patients  Factor Xa VKAs 11 59164 3mo—- OR:0.88 0%
2016 12 mortality inhibitors 2.8yrs  (0.83-0.94)
Bloom All-cause AF patients  Direct VKAs 1 12098 3mo- RR:0.89 0%
BJ,2014  mortality thrombin 2.8yrs  (0.79-1.01)
10 inhibitors
Dentali Major AF patients  NOACs* VKAs 12 54147 28days RR:0.86 57%
F, 2012 't  bleeding —2yrs  (0.72-1.02)
Ruff CT, Major AF patients  NOACs* VKAs 4 58498 18- RR: 0.86 85%
2014 16 bleeding (High-Dose) 2.8yrs  (0.73-1.00)
Ruff CT, Major AF patients  NOACs* VKAs 2 26051 1.8- RR: 0.65 95%
2014 16 bleeding (Low-Dose) 2.8yrs  (0.43-1.00)
Sadlon Major AF Patients  NOACs* VKA ora 4 20921 3mo- OR:0.98 89%
AH, 2016  bleeding aged >75 (High-Dose)  consecutive 2.8yrs  (0.90-1.06)
o years regimen of
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First Outcome Population  Intervention Comparator  No of No of Follow Summary I?
Author, RCTs  patients -up Effect Size
Year period  (95% CI)
LMWH with
VKA
Sadlon Major AF Patients  NOACs* VKA or a 4 20753 3mo- OR:0.88 94.9
AH, 2016  bleeding aged >75 (Low-Dose) consecutive 2.8yrs (0.80-0.96) 9
o years regimen of
LMWH with
VKA
Katsanos  Major AF Patients  NOACs** VKAs 4 15671 18- RR: 0.85 52%
AH, 2016  bleeding with 25yrs  (0.71-1.03)
14 previous
stroke/TIA
Garg J, Major AF patients  Factor Xa VKAs 6 56438 3mo- OR:0.74 74%
2016 12 bleeding inhibitors 2.8yrs  (0-58-0.96)
Bloom Major AF patients  Direct VKAs 2 12334 3mo- RR:0.94 0%
BJ, 2014  bleeding thrombin 2yrs (0.82-1.07)
10 inhibitors
GENOTYPE-GUIDED WARFARIN DOSING
Belley- Stroke & Patients Genotype- Standard 7 2261 28 RR: 0.74 0%
Cote EP, SE indicated for  guided VKA dosing days—  (0.37-1.49)
2015° anticoagula-  warfarin algorithms 6 mo
nt dosing
Belley- All-cause Patients Genotype- Standard 8 2449 28days RR:1.12 0%
Cote EP, mortality  indicated for guided VKA dosing -6mo (0.46-2.74)
2015° anticoagula-  warfarin algorithms
nt dosing
Belley- Major Patients Genotype- Standard 9 2567 28days RR:0.71 0%
Cote EP,  bleeding indicated for ~ guided VKA dosing —6mo (0.38-1.29)
2015° anticoagula-  warfarin algorithms
nt dosing
PHARMACIST-MANAGED AC
Zhou S, Stroke & Patients Pharmacist- Usual care 7 1406 3mo- OR:0.81 0%
201619 SE indicated for managed AC 2yrs (0.34-1.92)
anticoagula-
nt
Zhou S, All-cause Patients Pharmacist- Usual care 4 709 3mo- OR:0.97 0%
201619 mortality ~ indicated for managed AC 2yrs (0.44-2.11)
anticoagula-
nt
Zhou S, Major Patients Pharmacist- Usual care 6 1302 3mo— OR:0.90 0%
2016 19 bleeding indicated for managed AC 2 yrs (0.37-2.19)
anticoagula-
nt
PATIENT’S SELF-MONITORING
Henegha  Stroke & Patients Patient’s self- Usual care 18 7594 3mo- RRO0.58 53%
nCL, SE indicated for monitoring 48yrs  (0.45-0.75)
2016 13 anticoagula-  (PST & PSM)
nt
Henegha  Stroke & Patients PST Usual care 7 4097 3mo- RR:0.69 0%
nCL, SE indicated for 48yrs  (0.49-0.97)
2016 13 anticoagula-
nt
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First Outcome Population  Intervention Comparator  No of No of Follow Summary I?
Author, RCTs  patients -up Effect Size
Year period  (95% CI)
Henegha  Stroke & Patients PSM Usual care 11 3497 3mo- RR:047 0%
nCL, SE indicated for 48yrs  (0.31-0.70)
2016 13 anticoagula-
nt
Henegha  All-cause Patients Patient’s self- Usual care 11 6358 3mo- RR:0.85 80%
ncCL, mortality ~indicated for monitoring 48yrs  (0.71-1.01)
20161313 anticoagula-  (PST & PSM)
nt
Henegha  All-cause Patients PST Usual care 3 3300 3mo- RR:0.94 0%
nCL, mortality ~ indicated for 48yrs (0.78-1.15)
2016 13 anticoagula-
nt
Henegha  All-cause Patients PS, Usual care 8 3058 3mo- RR:0.55 0%
nCL, mortality ~ indicated for 48yrs (0.36-0.84)
2016 13 anticoagula-
nt
Henegha  Major Patients Patient’s self- Usual care 20 8018 3mo- RR:0.95 0%
n CL, bleeding indicated for monitoring 48yrs  (0.80-1.12)
2016 13 anticoagula-  (PST & PSM)
nt
Henegha  Major Patients PST Usual care 7 4038 3mo- RR:0.90 29%
nCL, bleeding indicated for 48yrs (0.74-1.09)
2016 13 anticoagula-
nt
Henegha  Major Patients PS, Usual care 13 3980 3mo- RR:1.08 0%
nCL, bleeding indicated for 48yrs  (0.79-1.47)
2016 13 anticoagula-
nt
AC CLINICS & SELF-MONITORING
Wells PS, Stroke & Patients AC & self- Usual care 16 NA 3mo- OR:051 0%
201318 SE indicated for  monitoring 42yrs  (0.35-0.74)
anticoagula-
nt
Wells PS,  All-cause Patients AC & self- Usual care 16 NA 3mo—- OR:0.58 0%
201318 mortality ~ indicated for monitoring 42yrs  0.38-0.89)
anticoagula-
nt
Wells PS,  Major Patients AC & self- Usual care 16 NA 3mo- OR:0.78 0%
201318 bleeding indicated for monitoring 42yrs  (0.53-1.14)
anticoagula-
nt
NOACs*:  dabigatran,  rivaroxaban, apixaban, edoxaban; = NOACs**: dabigatran, rivaroxaban,  apixaban

Abbreviations: AC, anticoagulation clinics; AF, atrial fibrillation; CI, confidence interval; Factor Xa inhibitors, rivarxoaban,
apixaban and edoxaban; Direct thrombin inhibitors, dabigatran; LMWH, low molecular weight heparin; mo, months; NA, not
available; RCTs, randomized controlled trials; PSM, patient’s self-management of warfarin, PST, patient’s self-testing of warfarin;
RR, risk ratios; OR, odds ratios; SE, systemic embolism; TIA, transient ischemimc attack; yrs, years.
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Effects of Interventions

Novel Oral Anticoagulants (NOACs)

Overall, NOACs were superior to warfarin with respect to the prevention of stroke or systemic
embolism (23% risk reduction) and all-cause mortality events (11% risk reduction) (meta-analysis**
of12 RCTs). However, no significant differences in the risk of major bleeding between NOACSs and
warfarin were demonstrated in the meta-analysis!! of 12 RCTs. In AF patients with previous stroke
or TIA, NOAGC: still retained its superiority to warfarin in preventing stroke or emboli events but no
significant differences were reported for all-cause mortality and major bleeding outcomes®*,

When NOACs were analysed separately based on dosing regimen, the high-dose regimen was found
to be superior to warfarin with respect to stroke or systemic embolism (19% risk reduction) and all-
cause mortality (10% risk reduction) events®®. Similar superiority of the high-dose NOACs to
warfarin were also observed in elderly patients aged 75 years and older (meta-analysis!’ of 4 RCTs,
22,381 patients). The meta-analyses of low-dose NOACs® showed a similar 11% reduction in
mortality but were no longer superior (non-inferiority) to warfarin for the prevention of stroke or
systemic embolism For safety outcome, both high-dose and low-dose regimen demonstrated a non-
significant 14% and 35% reduction in the risk of major bleeding, compared to warfarin?®.
Additionally, in elderly patients aged 75 years and older, the analysis of low-dose regimen (meta-
analysis'’ of 4 RCTs, 20,753 patients) consistently showed a lower risk of major bleeding than

warfarin too.

When NOACSs were stratified according to mode of actions, both Factor Xa inhibitors and direct
thrombin inhibitors showed significant reduction in stroke or emboli events (meta-analysis'? of 8
RCTs, 57,108 patients and meta-analysis®® of 2 RCTs, 12,268 patients). However, only Factor Xa
inhibitors showed a significant reduction for all-cause mortality (meta-analysis*? of 11 RCTs, 59,164

patients) and major bleeding outcome (meta-analysis'? of 6 RCTs (56,438 patients) while direct
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thrombin inhibitors showed no clear differences for both outcomes, compared to warfarin (meta-

analysis'® of 2 RCTSs).

Genotype-guided Warfarin Dosing

Three meta-analyses showed no significant differences between genotype-guided warfarin dosing
and conventional warfarin dosing, for stroke or systemic embolism (meta-analysis® of 7 RCTs, 2,261
patients), all-cause mortality (meta-analysis® of 8 RCTs, 2,449 patients) and major bleeding outcomes

(meta-analysis of 9 RCTs, 2,567 patients).

Pharmacists-managed Anticoagulation Clinics

Three meta-analyses reported no significant differences between pharmacist-managed
anticoagulation clinics and usual warfarin care, for stroke or systemic embolism (meta-analysis*® of
7 RCTs, 1,406 patients), all-cause mortality (meta-analysis'® of four RCTs, 709 patients) and major

bleeding events (meta-analysis® of 11 RCTs, 3,497 patients).

Patient’s Self-monitoring

Nine unique meta-analyses evaluated patient’s self-monitoring. When self-monitoring was compared
to usual warfarin care, it significantly reduced stroke or emboli events (42% risk reduction) (meta-
analysis*® of 18 RCTs, 7,594 patients). However, no significant differences were reported for all-
cause mortality and major bleeding outcomes between patient’s self-monitoring and usual warfarin
care, as shown in both meta-analyses'® of 11 RCTs (6,358 patients) and 20 RCTs (8,018 patients)

respectively.

When patient’s self-monitoring is stratified into self-management or self-testing approach, both

approaches reported significant reduction for stroke when compared to usual warfarin care, based on
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the meta-analyses'® of 7 RCTs (4,097 patients) for self-testing approach and 11 RCTs (3,497 patients)
for self-management approach. However, conflicting results were reported for all-cause mortality
outcome. The self-management approach was superior to warfarin (45% risk reduction) in reducing
mortality (meta-analysis*® of 8 RCTs, 3,058 patients) while self-monitoring approach was non-
inferior to warfarin instead (meta-analysis®® of 3 RCTS, 3,300 patients). Both strategies demonstrated
no clear differences in major bleeding outcome compared to usual warfarin care, as reported in the
meta-analyses™ of 7 RCTs (4,038 patients) for self-testing and 13 RCTs (3,980 patients) for self-

management approach.

Combination of Anticoagulation Clinics and Patient’s Self-monitoring

Three unique meta-analyses evaluated the clinical outcomes of anticoagulation monitoring by point-
of care devices (POCD), including POCD testing at anticoagulation clinics and POCD self-testing by
patients. Compared to usual warfarin care, this POC testing strategy led to a significant reduction of

stroke and all-cause mortality events without significant differences in the risk of major bleeding.'8

Time in Therapeutic Range

Since the efficacy and safety of warfarin depends upon the quality of anticoagulation control as
expressed by percentage of time in therapeutic range (TTR), TTR may influence the rates of patient
outcomes. Among available interventions, patient’s self-management was associated with the highest
TTR while genotype-guided warfarin dosing had the lowest TTR (Table 5.4.4). For NOACS studies,

mean TTR for patients using warfarin ranged from 55 to 64.9%.
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Table 5.4.4: Percentage of Time in Therapeutic Range of Different Interventions

Interventions Mean Median References
TTR TTR

Anticoagulation control in NOACs studies 55-64.9%  58-68% 16, 21-24
Genotype-guided warfarin dosing 57.4% 58.9% o
Pharmacists-managed anticoagulation clinics 73.5% 75.4% 1
Patient’s self-monitoring (Combination PST + PSM) 67.7% 70% 13

PST 60.2% 61% 13
PSM 75.1% 74.7% 13

AC + self-monitoring 73% NA 18

Abbreviations: AC, anticoagulation clinics;, NOACs, novel oral anticoagulants; NA, not available; PST, patient’s self-testing of
warfarin; PSM, patient’s self~management of warfarin; TTR, time in therapeutic range;

5.6. Discussion

This overview shows that NOACs were superior to warfarin in preventing stroke or emboli events.
NOAC:S also displayed a clinically relevant reduction in all-cause mortality events with favourable
safety profile in terms of major bleeding, compared to warfarin. However, the mortality reduction by
NOACSs were not evident for secondary stroke prevention, which might relate to the fact that this
group of patients with previous stroke are often associated with poorer prognosis.? 2

The separate meta-analyses of high-dose (dabigatran 150 mg twice daily, rivaroxaban 20 mg once
daily, apixaban 5 mg twice daily, edoxaban 60 mg once daily) and low-dose NOACs (dabigatran 110
mg twice daily, edoxaban 30 mg once daily) demonstrated that the high-dose regimen has better
performance than the low-dose regimen in preventing stroke or emboli events. However, the low-
dose regimen has a safer profile than warfarin while retaining the mortality benefits observed with
high-dose regimen. Therefore, the low-dose regimen might be a reasonable alternative in elderly

patients or in those with high risk of bleeding at full-dose anticoagulation.

Both Dentali et al.'! and Ruff et al.'® systematic reviews were conducted in general AF patients but

comprised of different number of primary studies (12 vs 4 RCTs respectively). Dentali et al review?!!
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included both Phase 11 and Phase 11 RCTs while Ruff et al. review?® included Phase 111 RCTs only.
However, both systematic reviews reported yet similar treatment effect estimates despite different
number and type of studies included. Such findings are attributed by the well-conducted Phase 1l
trials of NOACs which incorporated control arm, randomization, and blinding. Hence, the inclusion
of these Phase Il trials in meta-analyses would not have deviated the results regardless of small patient

numbers or events.

When NOACs were analysed based on their mode of actions, direct thrombin inhibitors were not
beneficial in reducing mortality, based on the limited evidence from two RCTs only. For safety
outcome, Factor Xa inhibitors significantly reduced the risk of major bleeding compared to warfarin
but this significant effect should be interpreted cautiously due to the presence of substantial
heterogeneity. The presence of large heterogeneity for major bleeding outcome does not provide
conclusive evidence for a possible class-effect of direct thrombin inhibitors or Factor Xa inhibitors.
In fact, this heterogeneity could be explained by the results of individual trials which were not
reproduced by other NOACs of the same class.?” For example, the two largest trials (ROCKET AF?*
and ARISTITOLE?) included in the meta-analysis of Factor Xa inhibitors alone, enrolled study
population with different baseline in the risk of bleeding. As such, the choice of NOAC for stroke
prevention in AF patients should be individualized based on advantages and disadvantages of

individual drugs, rather than its pharmacologic class.

Despite advances in personalized medicines using genotype-guided dosing algorithm, there is a lack
of evidence to support the benefits of this strategy for stroke prevention in AF patients. This may
partly be explained by the fact that genotype-guided dosing is generally helpful during the initiation
therapy only.?® As a result, such strategy may have a limited impact in improving overall TTR and

on clinical outcomes such as stroke, death or major bleeding which reflect long-term control.
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Similarly, the clinical benefits of pharmacist-managed anticoagulation clinics are also unclear despite
significant improvement on TTR. Reasons for these discrepancies may lie with small sample sizes,

relatively short follow-up period, along with low event rates of individual RCTSs.

The summarized evidence suggests that patient’s self-monitoring appears to reduce the rates of stroke,
without increasing the overall risk of major bleeding. When this intervention was further stratified
into self-testing or self-management approach, self-management was superior to self-testing alone in
reducing the rates of thromboembolism and all-cause mortality. The superiority of self-management
is reflected by the higher TTR level achieved (>70%) due to ease in obtaining INR results which
allows more frequent INR testing and dose adjustment. Additionally, patients who self-managed their
coagulation status may be more motivated in managing their own therapy due to self-empowerment

which subsequently improve their adherence and compliance to treatment.'% 2°

As the efficacy of warfarin depends upon the ability to control international normalized ratio (INR)
within therapeutic range, TTR can be utilized as surrogate marker to assess the quality of
anticoagulation control. A TTR above 65% is recommended®® as lower TTR values are associated
with increased mortality, bleeding, and thromboembolism risks.! In this overview, genotype-guided
warfarin dosing has the least improvement on TTR levels as majority RCTs compared genotype-
guided dosing with clinically established dosing regimen, instead of the standard care which may
underestimate the true benefits of this intervention.®? Besides, the quality of anticoagulation control
is also a major factor in potentially switching from warfarin to NOACs. RCTs of NOACs
demonstrated non-inferiority to warfarin at and below the following TTR level: 64% for both
dabigatran in RE-LY trial?* and edoxaban in ENGAGE-TIMI 48 trial??, 55% for rivaroxaban in
Rocket-AF trial?* and 62% for apixaban in ARISTOTLE trial®. There is no evidence to support the

non-inferiority of NOACs over well-controlled warfarin therapy at a mean TTR greater than 64%.
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Therefore, if strategies that aim to improve anticoagulation control can achieve TTR greater than
70%, it does not necessitate the switch to NOACs as comparable benefits can be achieved at a lower
cost. By retaining the use of warfarin, physicians can easily monitor the degree of anticoagulation

and compliance based on INR results and affordably reverse warfarin in the event of bleeding.*

Previous overview conducted by Raschi et al.>*, focused on the risk and benefit profile of NOACs
only. In comparison, our overview summarizes the evidence on all interventions available to improve
oral anticoagulant use instead of focusing on NOACs alone. Moreover, our overview adopted the
ROBIS tool’ for quality assessment of the included systematic reviews. The ROBIS tool addresses
limitations observed in AMSTAR tool, a tool that has been widely used to-date, as the AMSTAR tool
lacks the items to assess subgroup or sensitivity analyses. Additionally, the pooled estimate effects
of each intervention for each outcome were also extracted in our overview and therefore, readers can

easily quantify the direction and magnitude of these effects.

We acknowledge the following limitations in this overview. Firstly, our searching was restricted to
English-language publications only which may result in relevant systematic reviews not included in
our overview. Besides, our overview also relied on the findings of previously published systematic
reviews only without retrieving information from primary studies. Therefore, missing studies were
inevitable, and findings of this overview were restricted by the information reported in the previous

systematic reviews only.

Nonetheless, we identified several issues in the conduct and report of systematic reviews while
undertaking this overview. We found many systematic reviews with overlapping primary studies that
addressed similar question, whereby some systematic reviews had conflicting results and different

conclusions due to different methodological approaches and lack of standardization in conducting
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systematic reviews. Such conflicts produce difficulties among researchers and stakeholders in making
choices among alternative interventions. Hence, we propose a formal evaluation of the proportion of
duplicates and possibly discordant systematic reviews in this field, especially those that included
exactly or almost the same set of primary studies addressing the same question. The protocol
registration for systematic reviews (e.g. in Cochrane Database for Systematic Review, Campbell
Collaboration, PROSPERO) should be encouraged to reduce duplication and publications bias. The
PRISMA-P checklist could be used as a guidance for the documentation of protocol, to enhance the
completeness of protocol reporting and to strengthen the methodological quality and reliability of the
completed systematic reviews.®® Moreover, future systematic reviews should also be reported by
reconciling findings from previous systematic reviews. Specifically, each systematic review should
provide a summary table of the included primary studies to ease future research in identifying
redundancy and in updating the same research question. Such robust methodological approaches are
paramount to produce higher quality of evidence without duplication and to generate a well-organized

field of literature to facilitate interpretation by stakeholders and to reduce research waste.

5.7. Conclusions

This overview provides a comprehensive and up-to-date evidence on interventions and strategies
available to improve oral anticoagulant use in AF patients. Both NOACs and patient’s self-
management were superior to warfarin for preventing stroke and systemic embolism in AF patients.
However, areas of uncertainty remain especially on genotype-guided warfarin dosing and pharmacist-
managed anticoagulation clinics due to poor quality evidences. Therefore, the benefits of these

interventions warrant further evaluations via higher quality of RCTs with larger sample sizes.
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6.1. Brief Summary

In the previous chapter, the current landscape of anticoagulant interventions for SPAF were evaluated
by summarizing evidence and appraising published reviews in this field. Several limitations within
the existing body of evidence were noted. One of the most notable flaws was that previous reviews
in this field focused on the comparison between NOACs and usual warfarin care only, without

addressing warfarin care bundles and this may have favoured NOACs.

Given the limitations of the available evidence and that new data on these interventions have emerged
over the recent years, a more comprehensive and updated systematic review was commissioned. The
aim of this chapter is to report a study that simultaneously meta-analyse the efficacy and safety
evidence of usual warfarin care, warfarin care bundles and NOACs for SPAF in a single network
model, based on data extracted from the literature via a systematic review process. This study was
divided in two parts: (i) a comprehensive systematic review of RCTs comparing these anticoagulant
interventions in patients with AF followed by (ii) a network meta-analysis to generate quantitative

data.

Based on the study findings, both NOACs and warfarin care bundles were found to perform better
than usual warfarin care. In fact, the benefits of NOACs were reduced in the presence of warfarin
care bundles. Warfarin care bundles achieved a higher TTR than that of usual warfarin care and thus,
the improvement of anticoagulation control is achievable through care bundles. By performing
simultaneous comparison, this study provided a clearer representation on the benefits and risks of
each anticoagulant intervention for SPAF and are useful for clinical practice, guideline development

as well as in determining the direction of future research.
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Currently, a manuscript reporting this study has been submitted to a peer-review journal for
consideration of publication. Given the constraints of publication space, the submitted manuscript

reported the detailed methods and results within its supplementary appendix.
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6.2. Introduction

For many years, warfarin has been the only effective oral anticoagulant for stroke prevention in
patients with atrial fibrillation (SPAF).! Due to its complex pharmacodynamic and pharmacokinetic
profile, constant monitoring of anticoagulation effect through international normalized ratio (INR) is
required to ensure optimal level of anticoagulation. The need for frequent monitoring may result in
physical, psychological, social and financial consequences for the patient and the healthcare team.?

Due to the perceived risks and inconvenience, warfarin remains underused.?

The concept of using more than one intervention together to improve patient care is called “a care
bundle”.* This care bundle concept has been shown to be effective in improving patient outcomes in
various disease models. Since several interventions have been shown to improve quality of
anticoagulation control and outcomes, it is therefore logical to apply this care bundle concept to
warfarin therapy. Examples of warfarin care bundles are the employment of genotype guidance into
warfarin dosing, patient’s self-monitoring using point-of-care devices and left atrial appendage
closure (LAAC). These pragmatic warfarin care bundles have the potential in improving patient’s
convenience and the overall quality of warfarin care by resulting in fewer stroke and bleeding

complications.?®

Recently, novel oral anticoagulants (NOACs) have been introduced. These agents have fixed dosing
and predictable pharmacokinetics, which eliminates the need for routine monitoring.® Although
NOACs deliver on the promise of convenience, uncertainties remain surrounding their uses.” Without
routine anticoagulation test, patient’s adherence could not be assessed. In some circumstances, the
degree of anticoagulation may need to be assessed such as during severe haemorrhages or emergent

surgery. Furthermore, safety data of NOACs in certain populations are still limited such as those with
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severe renal insufficiency. NOACs and their reversal agents have high acquisition costs, which can

limit their accesses especially in low-income countries.

With the growing anticoagulant armamentarium, it is becoming more challenging to compare the
efficacy and safety of these interventions for SPAF. Unfortunately, there are no head-to-head trials
yet, comparing NOACs with each other or with warfarin care bundles. The degree of benefit of
NOACs compared with warfarin depends on the patient-time in therapeutic range (TTR).® To date,
there is no evidence to support the superiority of NOACs over well-controlled warfarin therapy (TTR
> 65%).%12 Therefore, for anticoagulation centres with TTR < 65%, the possible choices are either
switching to NOACs or investing additional resources to adopt warfarin care bundles. Each
intervention has different clinical implications for patients, clinicians and decision-makers to
consider. Hence, this study aimed to compare anticoagulant interventions including warfarin care
bundles and NOACs for SPAF, by performing a comprehensive systematic review and network meta-

analysis.

6.3. Methods
This study was registered with PROSPERO (CRD42018100321) and was reported according to the

Preferred Reporting Items for Systematic Reviews and Meta-Analyses (PRISMA).23

Data Sources and Searches
We searched Embase (S-6-1), Medline, Cochrane Library and ClinicalTrials.gov from inception to
November 23", 2017. We included RCTs that compared anticoagulant interventions for SPAF in

adults, whether administered alone or as care bundles. No language restriction was applied.
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Study Selection

Trials with mixed population (e.g. AF, venous thromboembolism and etc) were included in this
review if more than 50% of AF patients were represented. This is to ensure that all interventions were
incorporated into our network since most trials investigating warfarin care bundles were conducted
in a mixed population. Only trials investigating interventions with approved dosing regimen or
indication for SPAF were included. Trials with participants only eligible for parenteral
anticoagulation or with an INR target outside 2-3 range were excluded. Furthermore, trials assessing
patients undergoing catheter ablation, cardioversion, or recent surgery such as hip or knee arthroplasty

were excluded. Reference lists of relevant studies were also screened.

Data Extraction and Quality Assessment

Three investigators (SSN, PD and KK) independently screened the titles and abstracts of retrieved
citations to identify potentially relevant studies. Full articles were evaluated if a decision could not
be made based on the titles and abstracts. When studies have compared more than two interventions,
only interventions meeting the pre-specified criteria were included in the review if at least two

interventions remained in the study.

The following data was extracted: study characteristics, patients’ characteristics, outcomes, and other
relevant findings. The Cochrane Collaboration’s risk of bias (ROB) tool** was used to assess risk of
bias. Data extraction and risk of bias assessments were carried out by one reviewer (SSN) and cross-
checked by two other reviewers (PD and KK). Any discrepancies were resolved by consensus or by

arbitration to a third reviewer (NC) where necessary.
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Types of Interventions

Interventions included were antiplatelet (e.g. aspirin of any doses, clopidogrel) and anticoagulant
therapy (e.g. warfarin and NOACSs). Warfarin was further categorized, either as usual warfarin care
or as care bundles. Usual warfarin care consisted of warfarin therapy alone and may have been
delivered either in hospitals, primary care or anticoagulation clinics. Anticoagulation clinics were
included in the usual warfarin care because most RCTs were multicentre trials, whereby some patients
in the warfarin arms may have been monitored in anticoagulation clinics while some in primary care
by general physician. As a result, categorizing anticoagulation clinics as a standalone intervention is
not feasible and was included as part of the usual warfarin care. Warfarin care bundles were the
combination of several interventions performed collectively to improve the quality of warfarin care
such as genotype-guided warfarin dosing, patient’s self-testing (PST) or patient’s self-management
(PSM) of warfarin or LAAC procedure (e.g. insertion of Watchman device) with temporary warfarin

use. These anticoagulant interventions are described in detail in S-6-2.

This review focused on four NOACSs; one direct thrombin inhibitor; dabigatran and three factor Xa
inhibitors; apixaban, rivaroxaban and edoxaban. Other NOACs were excluded and reasons for
exclusions are listed in S-6-2. Dabigatran and edoxaban were analysed as two separate doses (150mg
or 110mg for dabigatran; 60mg or 30mg for edoxaban) as patients were equally randomized to both
doses in the main trials'® 1. However, rivaroxaban and apixaban were not studied as separate doses
due to the absence of equal randomization to respective doses. Patients were predominantly treated
with either rivaroxaban 20mg or apixaban 5mg in the respective trials? > and were only adjusted to

the lower dose if old age, low body weight or deterioration of renal function.
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Outcomes

The primary efficacy outcomes were stroke or systemic embolism and all-cause mortality while the
primary safety outcome was major bleeding. Major bleeding was defined according to Bleeding
Academic Research Consortium (BARC) type 3-5'° and “compatible definitions” if they could be
standardized based on BARC type 3-5 criteria (details of compatibility criteria in S-6-4).

Secondary outcomes were ischemic stroke, clinically relevant non-major bleeding (CRNMB),
intracranial bleeding (including haemorrhagic stroke, intraparenchymal, subdural, epidural and
subarachnoid haemorrhages), gastrointestinal bleeding and myocardial infarction. The risk-benefit
balance of anticoagulant interventions was also investigated by incorporating efficacy and safety

outcomes using two-dimensional plot and clustering methods to rank these interventions.

Quality of Evidence
The quality of evidence from direct and indirect comparisons were assessed by using GRADEpro
GDT software online version (GRADE Working Group, McMaster University, Hamilton, ON,

Canada).!’” There were four levels of quality of evidence: high, moderate, low and very low.*® 1°

Data Synthesis and Statistical Analysis

The relative intervention effects (risk ratio [RR]) along with 95% confidence interval (CI) were
estimated for individual studies. Pairwise meta-analysis was used to pool RRs using random-effects
model.?° Heterogeneity was assessed using Cochrane Q test and 12 statistics.?l’ A network meta-
analysis with consistency model was conducted to compare all interventions using direct and indirect
evidence.?? 2® Usual warfarin care was used as the common comparator in the network model.
Network inconsistency was evaluated using global inconsistency test by fitting design-by-treatment
in the inconsistency model.?* If inconsistency was detected, we then used loop-specific and node-

splitting methods to identify the source of inconsistency. The comparison-adjusted funnel plots were
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used to analyse publication bias.?® To rank the intervention hierarchy in the network meta-analysis,

surface under the cumulative ranking curves (SUCRA) were estimated.?®

Sensitivity analysis was performed on different major bleeding definitions. Additionally, we also
performed sensitivity analyses by excluding studies conducted prior to year 2006. This is to reduce
the heterogeneity in usual warfarin care definition, by assuming that most countries have adopted
anticoagulation clinics as part of their warfarin care management from year 2006 onwards.?” Other
sensitivity analyses were the omission of trials with mixed population, small trials (<25 percentile),
trials with serious-to-critical risk of bias. All analyses were done in Stata Version 14.0 using self-
programmed Stata routines for network meta-analysis.?> A p-value of less than 0.05 was considered

statistically significant.

6.4. Results

Characteristics of Included Studies

We identified 3,008 records, of which 189 potentially eligible articles were reviewed in full text. Of
these articles, 152 were excluded, due to the lack of reporting on the outcomes of interest (n=19),
compared irrelevant interventions (n=31) or population not of interest (n=49), being non-RCTs or
unrelated subgroup analyses (n=14), and other reasons (n=21), leaving 37 studies for inclusion in our
review. The PRISMA flow diagram demonstrating process of electronic searching is presented in S-
6-1.

A total of 37 studies, involving 100,142 patients®1? 1> 2868 \yere assessed in our network meta-
analysis. The mean age of patients was 69.9 = 5.7 years. Mean TTR for usual warfarin care was 61.1
+ 8.9% while the mean TTR for warfarin care bundles was 68.9 + 5.8%.

Eight studies examined warfarin care bundles: two studies*® ¢’ on PST, three studies*® 52 on PSM,

two studies® % on the insertion of Watchman device and one study® on genotype-guided warfarin
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dosing. Fifteen studies®!? 1> 3443 explored one of the following NOACs: dabigatran'® 3 3,
rivaroxaban'? 37-3% 41 apixaban® 1> 40 and edoxaban®': ® 42 43 The remaining 14 studies*" 50 53-64
compared warfarin with either antiplatelet therapy or placebo/control. Twenty-three studies®! 1> 34
38,40, 42, 43, 47, 49, 51, 52, 54, 57, 62, 64-66 \njare jndlustry-sponsored, including all those that examined NOACs
except one study*°. Sponsor details were not reported in two studies*> >0, Other characteristics of the

included studies are summarized in S-6-3.

A. Stroke or systemic embolism B. All-cause Mortality
(36 studies, 99042 participants) (26 studies, 95866 participants)
DBG-110MG  UC+WTH DBG-110MG  yc+WTH

DBG-150MG ASA+CLP

DBG-150MG ASA+CLP

APX

ASA
ASA

CONTROL

RVX CONTROL

uc UC+GNT  UC+SM uc+sT

uc UC+GNT  UC+SM

C. Major Bleeding (23 studies, 90325 participants)

CONTROL
DBG-110MG

ASA+CLP

DBG-150MG

ASA

EDX-30MG

APX

EDX-E0MG

UC+WTH

RVX

UC+GNT
uc

Figure 6.4.1 Network plots of eligible comparisons for primary efficacy and safety outcomes.

(A) Stroke or systemic embolism. (B) All-cause mortality. (C) Major bleeding. Line thickness is proportional to the number of patients
that contributed to the comparisons. Abbreviations: APX, apixaban; ASA, aspirin; CLP, clopidogrel; DBG-110MG, dabigatran
110mg; DBG-150MG, dabigatran 150mg; EDX-30MG, edoxaban 30mg; EDX-60MG, edoxaban 60mg; GNT, genotype-guided
warfarin dosing; RVX, rivaroxaban; SM: self-management of warfarin; ST: self-testing of warfarin; WTH: Watchman device
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Risk of Bias of Included Studies

The risks of bias among included studies are presented in S-6-5. Most studies were judged to be at

low or unclear risk of bias for sequence generation and allocation concealment. However, high risk

of bias was found in the blinding of participants and staffs in 26 studies® 33 34 36 37, 40-43, 4964, 67 5q

most studies were conducted as open-label. Majority of studies were judged to be at low or unclear
risk of bias for blinding of outcome assessment, incomplete outcome data and selective reporting.

Efficacy and Safety Results

A total of 14 interventions were included in the network: the direct comparisons for primary outcomes
are shown in Figure 6.4.1. Network maps for secondary outcomes are presented in S-6-6. Treatment
effects estimated using direct meta-analysis are presented in S-6-8, without evidence of statistical
heterogeneity, except in two pairwise comparisons (usual warfarin care vs. aspirin for stroke or
systemic embolism outcome and usual warfarin care vs rivaroxaban for gastrointestinal bleeding
outcome). Comparisons among all interventions, with usual warfarin care as the reference treatment

for all outcomes are presented in S-6-9.

Warfarin care bundles and NOACs except edoxaban 30mg reduced the risk of stroke or systemic
embolism when compared with usual warfarin care, as shown in Table 6.4.1. However, only PSM
warfarin care bundle showed significant reduction, with 76% risk reduction in stroke or systemic
embolism (RR: 0.24, 95% CI 0.08-0.68). Conversely, antiplatelet therapy was associated with a
significant increase in risk of stroke; RR 1.72 (95% CI 1.29-2.29) for single and 1.85 (1.07-3.21) for
dual antiplatelet therapy, compared with usual warfarin care. Comparing among NOACS, the risk of
stroke was higher with apixaban, rivaroxaban and edoxaban 60mg when compared with dabigatran

150myg, although these differences did not reach statistical significance.
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Three interventions significantly reduced the risk of all-cause mortality when compared with usual
warfarin care: insertion of Watchman device (0.49, 0.28-0.86); apixaban (0.89, 0.80-0.98 and
edoxaban 30mg (0.88, 0.80-0.96). There was little evidence that the risk of all-cause mortality
differed among NOACs. The risk of myocardial infarction significantly increased with dabigatran

150mg (1.40, 1.01-1.92) when compared with usual warfarin care.

For safety outcomes (Table 6.4.2), apixaban (0.70, 0.61-0.81), dabigatran 110mg (0.81, 0.71-0.94),
edoxaban 30mg (0.48, 0.42-0.56), and edoxaban 60mg (0.80, 0.71-0.90) significantly reduced the
risk of major bleeding compared with usual warfarin care. The evidence for warfarin care bundles,
especially genotype-guided warfarin dosing and PSM intervention in major bleeding outcome is
generally weak due to the wide confidence intervals, corresponding to the small sample sizes of
included trials. Among NOACS, the major bleeding risk with dabigatran 150mg (1.34, 1.10-1.62) and

rivaroxaban (1.44, 1.91-1.74) were significantly higher than apixaban.

The risk of intracranial bleeding was significantly lower, with more than 50% relative risk reduction
for all NOACs except rivaroxaban when compared with usual warfarin care. For gastrointestinal
bleeding, the risk was higher with dabigatran 110mg (1.11, 0.21-5.87), dabigatran 150mg (1.50, 0.29-
7.93), edoxaban 60mg (1.22, 0.23-6.41) and rivaroxaban (1.37, 0.42-4.43) compared with usual
warfarin care. On the contrary, the risk of CRNMB for single antiplatelet therapy (0.60, 0.44-0.83),
apixaban (0.68, 0.59-0.79), edoxaban 30mg (0.70, 0.65-0.75) and edoxaban 60mg (0.87, 0.82-0.94)

was significantly lower than usual warfarin care.

The cluster rank plot (Figure 6.4.3) shows that warfarin care bundles except for PSM were clustered
in the same quadrant (lower risk of stroke and major bleeding) as NOACs when balancing both the

efficacy and safety outcomes. A global inconsistency test was performed and suggested no evidence
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of inconsistency for all outcomes (S-6-7). Therefore, the pooled estimates of all outcomes were based
on consistency model. Comparison-adjusted funnel plots show no evidence of asymmetry (S-6-13).
In our sensitivity analysis (S-6-12), when studies conducted before year 2006 were excluded, only
the RR of PSM intervention for stroke and all-cause mortality outcome increased while the findings
for other interventions remain the same. The findings were also generally robust when studies with
mixed population were excluded. Moreover, findings for major bleeding outcomes were also robust
without significant changes in the treatment hierarchies when major bleeding definition was matched
against ISTH definition instead of BARC 3-5 criteria.

The quality of direct evidence for all outcomes was generally rated as very low to moderate in most
comparisons. When GRADE was applied to our network meta-analysis evidence, mortality and major
bleeding outcome showed better rating on quality of evidence than for direct evidence in several

comparisons. More details of the quality of evidence are presented in the S-6-15.
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Figure 6.4.2 Network meta-analysis of primary efficacy (stroke or systemic embolism) and safety (major bleeding) outcomes.
Interventions are ordered by ranking for stroke or systemic embolism. Results are the RRs (95% CI) from the network meta-analysis
between the column-defining interventions and row-defining interventions. Comparisons should be read from left to right. Numbers in
bold represent statistically significant results. UC+ST intervention was omitted as major bleeding outcome was not reported by the
studies included in the analysis. Abbreviations: APX, apixaban; ASA, aspirin; CLP, clopidogrel; DBG-110MG, dabigatran 110mg;
DBG-150MG, dabigatran 150mg; EDX-30MG, edoxaban 30mg; EDX-60MG, edoxaban 60mg; GNT, genotype-guided warfarin
dosing; RVX, rivaroxaban; SM: self-management of warfarin; WTH: Watchman device.
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Table 6.4.1. Network meta-analysis results of stroke, mortality, ischemic stroke and myocardial infarction outcomes in patients with
AF

Primary Efficacy Outcomes Secondary Outcomes
Stroke or SE All-cause Ischemic Myocardial
Mortality Stroke Infarction
Comparisons with usual warfarin care
Antiplatelet
Aspirin 1.72 1.07 2.65 1.04
(1.29,2.29) (0.92,1.24) (1.89,3.71) (0.68,1.59)
Aspirin + Clopidogrel 1.85 1.00 2.12 1.55

(1.07,3.21)  (0.80,1.23)  (1.47,3.05)  (0.92,2.61)

Warfarin Care Bundles

Genotype-guided warfarin dosing 0.33 2.51 N/A N/A
(0.01,8.45) (0.49,12.81)

PST 0.99 0.96 N/A 1.49
(0.51,1.93) (0.78,1.19) (0.83,2.70)

PSM 0.24 0.42 N/A N/A
(0.08,0.68) (0.17,1.04)

LAAC procedure 0.89 0.49 1.36 N/A

(Watchman Device) (0.45,1.78) (0.28,0.86) (0.69,2.69)

NOACs

Apixaban 0.76 0.89 0.93 0.88
(0.51,1.12) (0.80,0.98) (0.76,1.14) (0.67,1.15)

Dabigatran 110mg 0.89 0.92 1.12 1.36
(0.54,1.46) (0.81,1.04) (0.90,1.40) (0.99,1.88)

Dabigatran 150mg 0.65 0.89 0.77 1.40
(0.39,1.07) (0.79,1.01) (0.61,0.99) (1.01,1.92)

Edoxaban 30mg 1.06 0.88 1.42 1.21
(0.65,1.72) (0.80,0.96) (1.20,1.67) (0.97,1.50)

Edoxaban 60mg 0.82 0.92 1.00 0.95
(0.51,1.32) (0.84,1.01) (0.84,1.20) (0.75,1.20)

Rivaroxaban 0.79 0.85 0.87 0.82
(0.57,1.10) (0.71,1.01) (0.72,1.05) (0.63,1.06)

Placebo (Control) 212 1.11 2.86 1.00

(1.49,3.01)  (0.80,1.56)  (1.83,4.49)  (0.14,7.00)

Comparisons among recommended doses of NOACs

Dabigatran 150mg vs. Apixaban 0.85 1.00 0.83 1.59
(0.45,1.60) (0.86,1.18) (0.61,1.14) (1.05,2.41)
Edoxaban 60mg vs. Apixaban 1.08 1.04 1.08 1.08
(0.59,1.98) (0.91,1.19) (0.83,1.41) (0.76,1.54)
Rivaroxaban vs. Apixaban 1.05 0.95 0.94 0.93
(0.64,1.72) (0.78,1.17) (0.71,1.24) (0.64,1.35)
Edoxaban 60mg vs. Dabigatran 150mg 1.26 1.03 1.30 0.68
(0.64,2.50) (0.89,1.21) (0.96,1.76) (0.46,1.01)
Rivaroxaban vs. Dabigatran 150mg 1.22 0.95 1.13 0.59
(0.68,2.20) (0.76,1.18) (0.83,1.53) (0.39,0.88)
Rivaroxaban vs. Edoxaban 60mg 0.97 0.92 0.87 0.86

(056,1.69)  (0.751.12)  (0.67,1.13)  (0.61,1.22)

Comparisons between NOACs with Warfarin Care Bundles

Apixaban vs. Genotype-guided warfarin 2.27 0.35 N/A N/A
dosing (0.09,58.54) (0.07,1.81)
Dabigatran 150mg vs. Genotype-guided 1.93 0.35 N/A N/A
warfarin dosing (0.07,50.71) (0.07,1.82)
Edoxaban 60mg vs. Genotype-guided 2.27 0.37 N/A N/A
warfarin dosing (0.09,58.54) (0.07,1.88)
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Rivaroxaban vs.  Genotype-guided 2.37 0.34 N/A N/A

warfarin dosing (0.09,60.75) (0.07,1.73)

Apixaban vs. PST 0.76 0.92 N/A 0.59
(0.35,1.65) (0.73,1.16) (0.31,1.13)

Dabigatran 150mg vs. PST 0.65 0.93 N/A 0.94
(0.28,1.50) (0.72,1.18) (0.48,1.83)

Edoxaban 60mg vs. PST 0.82 0.96 N/A 0.64
(0.36,1.87) (0.76,1.20) (0.34,1.21)

Rivaroxaban vs. PST 0.80 0.88 N/A 0.55
(0.38,1.67) (0.67,1.16) (0.29,1.05)

Apixaban vs. PSM 3.20 2.12 N/A N/A
(1.04,9.88) (0.85,5.28)

Dabigatran 150mg vs. PSM 2.74 2.12 N/A N/A
(0.85,8.79) (0.85,5.32)

Edoxaban 60mg vs. PSM 3.45 2.20 N/A N/A
(1.08,11.03) (0.88,5.48)

Rivaroxaban vs. PSM 3.35 2.01 N/A N/A
(1.11,10.14) (0.80,5.09)

Apixaban vs. LAAC procedure 0.85 1.81 0.68 N/A
(0.38,1.90) (1.03,3.19) (0.34,1.39)

Dabigatran 150mg vs. LAAC procedure 0.72 1.81 0.57 N/A
(0.31,1.71) (1.02,3.21) (0.28,1.18)

Edoxaban 60mg vs. LAAC procedure 0.91 1.88 0.74 N/A
(0.39,2.16) (1.07,3.30) (0.36,1.50)

Rivaroxaban vs. LAAC procedure 0.89 1.72 0.64 N/A

(0.41,1.94) (0.96,3.09) (0.32,1.30)
PST: patient’s self-testing of warfarin; PSM: patient’s self-management of warfarin; SE: systemic embolism CRNMB: clinically
relevant non-major bleeding; PST: patient’s self-testing of warfarin; PSM: patient’s self-management of warfarin; WTH: Watchman
device.
* Numbers in bold represent statistically significant results
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Table 6.4.2. Network meta-analysis results of bleeding outcomes in patients with atrial fibrillation

Primary Safety Outcomes Secondary Outcomes

Major Intracranial CRNMB Gl
Bleeding Bleeding Bleeding

Comparison with usual warfarin care

Antiplatelet

Aspirin 0.63 0.65 0.60 0.48
(0.41,0.96) (0.34,1.25) (0.44,0.83) (0.07,3.28)

Aspirin + Clopidogrel 1.07 0.52 N/A N/A
(0.81,1.42) (0.23,1.17)

Warfarin Care Bundles

Genotype-guided warfarin dosing 1.00 N/A N/A 0.74
(0.02,50.40) (0.12,4.51)

PST N/A 1.37 N/A N/A

(0.51,3.64)

PSM 2.03 1.00 N/A N/A
(0.19,21.83) (0.14,7.29)

Watchman Device 0.64 0.22 N/A N/A
(0.35,1.18) (0.06,0.76)

NOACs

Apixaban 0.70 0.44 0.68 0.62
(0.61,0.81) (0.28,0.70) (0.59,0.79) (0.13,2.86)

Dabigatran 110mg 0.81 0.31 0.51 1.11
(0.71,0.94) (0.18,0.55) (0.11,2.34) (0.21,5.87)

Dabigatran 150mg 0.94 0.41 1.13 1.50
(0.82,1.08) (0.24,0.70) (0.51,2.51) (0.29,7.93)

Edoxaban 30mg 0.48 0.31 0.70 0.68
(0.42,0.56) (0.19,0.52) (0.65,0.75) (0.13,3.58)

Edoxaban 60mg 0.80 0.48 0.87 1.22
(0.71,0.90) (0.30,0.78) (0.82,0.94) (0.23,6.41)

Rivaroxaban 1.01 0.76 1.04 1.37
(0.89,1.16) (0.53,1.08) (0.97,1.11) (0.42,4.43)

Placebo (Control) 0.30 0.57 0.33 0.23
(0.06,1.47) (0.19,1.71) (0.03,3.16) (0.02,2.20)

Comparisons among recommended doses of NOACs

Dabigatran 150mg vs. Apixaban 1.34 0.93 1.65 2.42
(1.10,1.62) (0.46,1.86) (0.73,3.72) (0.25,23.12)

Edoxaban 60mg vs. Apixaban 1.14 1.09 1.28 1.97
(0.94,1.37) (0.57,2.08) (1.09,1.51) (0.21,18.72)

Rivaroxaban vs. Apixaban 1.44 1.72 1.52 2.20
(1.19,1.74) (0.96,3.07) (1.29,1.79) (0.30,16.04)

Edoxaban 60mg vs. Dabigatran 0.85 1.17 0.77 0.81

150mg (0.71,1.02) (0.57,2.40) (0.35,1.73) (0.08,8.50)

Rivaroxaban vs. Dabigatran 150mg 1.08 1.85 0.92 0.91
(0.89,1.30) (0.98,3.52) (0.41,2.05) (0.12,6.97)

Rivaroxaban vs. Edoxaban 60mg 1.27 1.58 1.19 1.12
(1.06,1.52) (0.86,2.89) (1.08,1.31) (0.15,8.55)

Comparisons between NOACs with warfarin care bundles

Apixaban vs. Genotype-guided 0.70 N/A N/A 0.84

warfarin dosing (0.01,35.20) (0.08,9.02)

Dabigatran 150mg vs. Genotype- 0.93 N/A N/A 2.04

guided warfarin dosing (0.02,47.03) (0.17,23.88)

Edoxaban 60mg vs. 0.80 N/A N/A 1.66

guided warfarin dosing (0.02,40.01) (0.14,19.33)
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Rivaroxaban vs. Genotype-guided 1.01 N/A N/A 1.86

warfarin dosing (0.02,50.75) (0.21,16.10)
Apixaban vs. PST N/A 0.32 N/A N/A
(0.11,0.95)
Dabigatran 150mg vs. PST N/A 0.30 N/A N/A
(0.10,0.92)
Edoxaban 60mg vs. PST N/A 0.35 N/A N/A
(0.12,1.05)
Rivaroxaban vs. PST N/A 0.56 N/A N/A
(0.20,1.58)
Apixaban vs. PSM 0.35 0.44 N/A N/A
(0.03,3.72) (0.06,3.42)
Dabigatran 150mg vs. PSM 0.46 0.41 N/A N/A
(0.04,4.97) (0.05,3.22)
Edoxaban 60mg vs. PSM 0.39 0.48 N/A N/A
(0.04,4.23) (0.06,3.73)
Rivaroxaban vs. PSM 0.50 0.76 N/A N/A
(0.05,5.36) (0.10,5.75)
Apixaban vs. Watchman Device 1.09 2.01 N/A N/A
(0.59,2.03) (0.54,7.44)
Dabigatran 150mg vs. Watchman 1.46 1.86 N/A N/A
Device (0.79,2.71) (0.48,7.11)
Edoxaban 60mg vs. Watchman 1.24 2.18 N/A N/A
Device (0.67,2.30) (0.58,8.14)
Rivaroxaban vs. Watchman Device 1.57 3.45 N/A N/A

(0.85,2.92)  (0.95,12.46)

PST: patient’s self-testing of warfarin; PSM: patient’s self-management of warfarin; SE: systemic embolism CRNMB: clinically
relevant non-major bleeding; PST: patient’s self-testing of warfarin, PSM: patient’s self~-management of warfarin; WTH: Watchman
device.

* Numbers in bold represent statistically significant results
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Figure 6.4.3 Cluster rank plot of risk estimates for stroke or systemic embolism and major bleeding.

The risk estimates plot of patient’s INR self-testing intervention is omitted because the included studies for this intervention in network
meta-analyses did not report on major bleeding outcome. The dashed line represents the different quadrants of the risk estimates.
Abbreviations: APX, apixaban; ASA, aspirin; CLP, clopidogrel; DBG-110MG, dabigatran 110mg; DBG-150MG, dabigatran 150mg;
EDX-30MG, edoxaban 30mg; EDX-60MG, edoxaban 60mg; GNT, genotype-guided warfarin dosing; RVX, rivaroxaban; SM: self-
management of warfarin; WTH: Watchman device

6.5. Discussion

To our knowledge, this is the first study that comprehensively compared efficacy and safety of all
available anticoagulant interventions. Our analysis help provide new important information by
evaluating all interventions in one single network model. This information therefore provides

clinicians and policy makers with a broad view of the whole landscape of SPAF interventions.

Our results confirm that NOACs have similar efficacy to usual warfarin for stroke prevention but
offer some advantages through reduction in bleeding risk. Nevertheless, some of warfarin care

bundles including genotype-guided warfarin dosing, and insertion of Watchman device, performed
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well in comparison to NOACs based on the cluster rank plot, which incorporate both efficacy and
safety into one aggregate. PSM performed extremely well in stroke risk reduction but with increased
risk of major bleeding. The risk of bleeding seen with PSM may need to be interpreted with caution
since most trials of PSM were performed in mixed population where bleeding rates may be higher
than that of AF patients. For PST, there appears to be no additional benefit on stroke reduction while
most trials did not report on the rates of major bleeding. Therefore, we were unable to evaluate PST

using cluster rank plot.

It is important to highlight that our findings show that warfarin care bundles are associated with
improved quality of anticoagulation control compared with usual warfarin care (TTR of 68.9% vs.
61.1%, respectively). Since the efficacy and safety of warfarin is dependent on the quality of
anticoagulation control, it is therefore plausible that warfarin performance can be as good as NOACs
if TTR is high. Our study showed that warfarin care bundles achieved a mean TTR of 68.9%. As a
result, this bundle care may offer a promising alternative instead of switching to NOACSs since
comparable benefits can be achieved at a possible lower cost. Nevertheless, we caution readers to
consider this result definitive. The quality of evidence for majority warfarin care bundles except for
the insertion of Watchman device, was generally rated as very low to low quality due to imprecision,
presence of mixed population and wide confidence interval of pooled risk estimates. If possible, this
finding should be confirmed in a large, randomized, controlled trial and other types of high-quality

researches in the future.

Despite not being definitive, this finding may be an important information for low-income countries
where there is still limited accessibility to NOACS in healthcare reimbursement scheme. Nonetheless,

additional information such as cost-effectiveness and technical implementation considerations (e.g.
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expertise, training, laboratory, facilities) need to be taken into consideration when formulating

national or institutional policy decisions.

Our findings also strengthen current recommendation that oral anticoagulants, such as warfarin or
NOAC:S, are far superior to single or dual antiplatelet therapy in preventing stroke in AF patients.
Thus, antiplatelet therapy may no longer have a role for stroke prevention in AF patients as risks

without considerable benefits is a poor trade-off.

6.6. Strength and Weakness of This Study

The strength of our study includes a comprehensive analysis of NOACs and warfarin care bundles in
a single network. Previous meta-analyses®®’? compared NOACs with usual warfarin care only,
without addressing warfarin care bundles and this may have favoured NOACs. The main results in
our NMA are also presented by simultaneous clustered ranking of efficacy and safety outcomes,

allowing us to explore the intervention that has the best balance of both benefits and risks.

Our review has several limitations. Our analyses were restricted by the modest amount of data in the
included studies. Only a few studies reported outcomes such as gastrointestinal bleeding, intracranial
bleeding and myocardial infarction and most had few or zero events. Such missing information may
encumber a through comparison of all interventions for each individual outcome. Therefore, results
for these outcomes should be interpreted with caution. Second, there is a notable heterogeneity in
patient’s characteristics, especially on the types of AF (e.g. persistent, paroxysmal or permanent).
However, the number of studies that addressed the types of AF were small and hence, subgroup
analyses could not be conducted to account for this heterogeneity. Third, the heterogeneity of major
bleeding is another concern due to diverse classification of bleeding events (e.g. major, life-

threatening and minor) among trials in this research field. To minimize heterogeneity in our study,
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the definition of major bleeding reported in each study was matched against standardized bleeding
end-point definition adopted by BARC.'® BARC definition was selected because it is the most
updated bleeding definition and has been validated against other bleeding definitions.” ™ We
included studies with reported bleeding definition that was compatible to BARC bleeding type 3-5
criteria into our quantitative analysis. We also performed sensitivity analysis on different major
bleeding definition (e.g. ISTH) to assess the robustness of our conclusions. Fourth, we did not analyse
apixaban and rivaroxaban separately as high or low doses due to lack of randomization of both doses
in the main trials.® *? Finally, follow-up duration in several studies, especially those investigating
warfarin care bundles were relatively too short to draw definitive conclusion for long-term mortality

outcome.

6.7. Conclusions

In summary, our analysis suggests that NOACSs appear to be at least equivalent to usual warfarin care
for SPAF and some NOACs carry a reduced risk of bleeding. However, the favourable benefits of
NOACSs decreases when compared to warfarin care bundles. Warfarin care bundles improve the
quality of anticoagulation control as expressed by high TTR value (>65%). Warfarin care bundles
such as PSM and insertion of Watchman device offer the highest level of efficacy in terms of stroke
and mortality reduction, respectively. These findings should be considered during the decision-
making process, on either adoption of NOACs into the healthcare system or investment in improving
warfarin therapy by adopting care bundles. However, more trials comparing these care bundles with
NOACs are needed in the future to overcome the need for indirect comparisons and to better

understand the role of these interventions in clinical setting.
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7.1. Brief Summary

As newer but more expensive anticoagulant interventions such as warfarin care bundles and NOACs
have emerged for SPAF, decision-making process in this field is more complicated than ever
especially in the presence of budget constraints. Therefore, both clinical and economic evidence
should be used to inform decision-makers about the efficient allocation of scare healthcare resources.
Previous Chapter 5 and Chapter 6 have addressed the clinical evidence of anticoagulant interventions

available for SPAF.

This chapter instead explore the economic aspect of these interventions. The aim of this chapter is to
report a study that evaluated whether warfarin care bundles and NOACSs are cost-effective alternatives
to usual warfarin care for patients with AF from the societal and healthcare perspective, within the
healthcare context of a middle-income country. This study focused on a middle-income country
because access to newer effective intervention is a major healthcare challenge in such region due to
insufficient healthcare resources. Thailand was therefore selected as our study setting to represent the
healthcare context of a middle-income country. Additionally, Thailand also has a rather similar
healthcare context as other countries within the Southeast Asia region. As such, it is plausible that
findings from our study may be transferable to these countries. As our study evaluated all
interventions including warfarin care bundles and NOACSs simultaneously in a single model, it was
able to illustrate the potential changes in economic outcomes of NOACs versus investing more

resources to improve the quality of anticoagulation control through warfarin care bundles.

Based on our findings, all NOACs (e.g. dabigatran, rivaroxaban, apixaban and edoxaban) were not
cost-effective interventions for the Thailand AF population. Contrarily, PSM has the highest potential

to be a cost-effective strategy in Thailand. As NOACs are not fully reimbursed yet in many low- and

Page | 93



middle-income countries, findings from this study will be beneficial in helping to chart their future

anticoagulant care.

Currently, a manuscript reporting this study has been submitted to a peer-review journal for
consideration of publication. Due to the constraints of word limits and publication space, the
submitted manuscript reported the comprehensive methods and results within its supplementary

appendix.
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7.2. Introduction

Atrial fibrillation (AF) is the most common cardiac arrhythmia and affects 1.9% of the Thai
population aged more than 65 years.! Patients with AF are associated with five-fold increased risk of
stroke, resulting in significant morbidity and mortality.? Stroke prevention is therefore an essential
component of AF management. For decades, warfarin has been the only effective oral anticoagulant
for stroke prevention in AF (SPAF).3 Although inexpensive and effective, it is often associated with
increased risk of bleeding and poor quality of life due to the need for frequent monitoring. oreover,
the warfarin control in many countries warfarin control is suboptimal; in Thailand the time in

therapeutic range (TTR) is less than 50%.% °

Due to the perceived inconvenience associated with usual warfarin care, warfarin care bundles have
been introduced and are based on the concept of combining warfarin with another intervention such
as genotyping, patient’ self-testing (PST) or self-management of warfarin (PSM) and left atrial
appendage closure (LAAC).® Warfarin care bundles might optimize anticoagulation control by either

achieving higher TTR value or reduce the dependency for long-term warfarin therapy.

Polymorphisms of VKORC1 and CYP2C9 genes have been found to influence warfarin dosing,
accounting for approximately 30% to 50% of the variability in warfarin daily-dose requirements.” 8
Therefore, VKORC1 and CYP2C9 pharmacogenetic testing can be used to guide warfarin dosing and
the benefits of genotype-guided warfarin dosing have been previously assessed in two randomized
trials.® 1 However, there is no final consensus yet on the benefits of genotype-guided dosing in
clinical practice. In PSM, patients conduct their own monitoring test and adjust their warfarin dosage
independently according to the provided algorithm while in PST, patients conduct the test and obtain
dosage recommendations from healthcare professionals instead. Previous studies have shown that

PST/PSM resulted in fewer thromboembolic events and death." 2 In addition, percutaneous LAAC
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is also introduced as a device-based alternative.'® The Watchman device, the first FDA-approved
LAAC device, has demonstrated to be non-inferior to warfarin for SPAF.3 4 LAAC-treated patients

may discontinue lifelong anticoagulation following device implantation.'*

Recent years have also seen the introduction of novel oral anticoagulants (NOACS) as alternatives to
warfarin for SPAF. These agents have fixed dosing and predictable pharmacokinetics, which
eliminates the need for routine monitoring.®> However, the costs of NOACs and care bundles are
substantially higher than that of usual warfarin care. Hence, there remains uncertainty regarding their
emerging place in therapy. The objective of this study was to evaluate whether warfarin care bundles
and NOAC:s are cost-effective alternative to usual care for patients with AF within a Thai healthcare

context.

7.3. Methods

Description of Model

Usual Warfarin Care 0 Well (AF without event) O

Minor IS O

Major IS with disability O

Genotype-guided warfarin dosing 0

PST o Major IS without disability O
Minor ICH o
O
o Major ICH with disability o
E'| LAAC procedure (Watchman device)@ Major ICH without disability

] O
Ml O

Dabigatran 150mg BD 0
Death O

Rivaroxaban 20mg OD o

Apixaban 5mg BD o

Edoxaban 60mg OD °

Page | 96



Well: No Event 4 “

Disabled

Non-fatal

Ischemic Stroke Major IS with disability

Recovered

Major IS without disability

X e

Non-fatal

Intracranial Haemorrhage Disabled

Major ICH with disability

m Recovered Major ICH without
disability
Non-fatal “
Major Extracranial Haemorrhage
Non-fatal “
Myocardial Infarction

—1 -

Figure 7.3.1. Schematic of the Markov Model. M represented a Markov process with 10 health states. Health states coloured in blue
are permanent health states, with the remainder being transient health states occurring for a maximum period of 3 months before
returning to prior health state. Abbreviations: AF, atrial fibrillation; AC, anticoagulation clinics; ECH, extracranial haemorrhage;
ICH, intracranial haemorrhage; IS, ischemic stroke; LAAC, left atrial appendage closure; MI, myocardial infarction; PST, patient’s
self-testing of warfarin; PSM, patient’s self-management of warfarin

A Markov model (Figure 7.3.1) was adopted from Rattanachotphanit et al.1® to evaluate the cost and
outcomes of anticoagulant interventions: usual warfarin care, genotype-guided warfarin dosing, PST,
PSM, LAAC with Watchman device, dabigatran 150mg, rivaroxaban 20mg, apixaban 5mg and

edoxaban 60mg. A detailed description of the interventions can be found in S-7-1.

The baseline patient population was a hypothetical cohort of 65-year old patients with AF who had
no contraindications to anticoagulation. All patients entered the model at the well AF health state. In
each cycle, patients can either remain in their current health state, experience a clinical event or die.
The following clinical events were modelled: ischemic stroke (IS), myocardial infarction (Ml),
intracranial haemorrhage (ICH), major extracranial haemorrhage (ECH) and death. ICH included
haemorrhagic stroke. IS and ICH were further divided with respect to disease severity: minor or

major. One third of patients experiencing stroke at the major severity level became disabled.
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Consistent with other models?” 8, IS, ICH and M1 were modelled as closed health states, such that
after experiencing the first event, patients could only experience recurrent events or die. If patients
experienced recurrent IS or ICH in the model, they would transition to IS or ICH of the same or
greater severity. Major ECH was modelled as transient health state, such that patients who survived
an event would return to the AF “well” state without any residual deficits. A lifetime horizon was
adopted in the base-case analysis, which was divided into 3-month cycles and performed from societal
perspective. All costs and outcomes were discounted at a rate of 3% in line with the recommendations
of Thai Health Technology Assessment (HTA) guideline.’® The analyses were performed using

Microsoft Excel® (Microsoft Corp., Redmond, WA).

The following assumptions were set into the model as: (1) the effects of interventions occurred
immediately after initiation and remained constant over time, (2) the adherence to each intervention
was similar, (3) NOACs were used in fixed doses without further adjustment in patients with renal
impairment, (4) patients who experienced any clinical events remained on the same treatment without
switching to other intervention or stopping the anticoagulant. Although these assumptions may
overestimate the clinical benefits of the interventions, these assumptions were consistent with

previous economic evaluations in this field 20-22,

Risks of Clinical Events

Usual warfarin care served as the reference treatment in the Markov model. Thus, the baseline clinical
events for this intervention were derived from Thai patients whenever possible (S-7-3).% To represent
the comparative risks of clinical events for other interventions, relative risks (RRs) were applied to
the rates of usual warfarin care. These RRs were obtained from a network meta-analysis. As head-to-

head trials between NOACs and warfarin care bundles are not available yet, their comparative
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effectiveness in AF can only be estimated through indirect treatment comparison using a common
comparator, in this case usual warfarin care.?® The model incorporated the same risks of Ml for all
warfarin care bundles. Additionally, we also assumed that the benefits in reducing the risk of IS and
bleedings for genotype-guided dosing occurred in the first 3 months of warfarin initiation only. This

is because the maintenance dose is reached in most patients within the induction phase.?

Rates of IS, bleedings and M1 were adjusted over time to account for the increased risk associated by
ageing by a factor of 1.46, 1.97 and 1.30 per decade of life, respectively.® 2> 26 Risks of recurrence
after any clinical events were assumed to be independent of treatment and were estimated to be 2.2
for 1S, 2.72 for bleedings and 2.04 for M1.1618 The distribution of diseases severity levels in each

health state and the 3-month case-fatality rates were based on previous literature.®

Mortality

All clinical events were subjected to case-fatality within 3 months (Table 7.3.1). Allowance was also
made in the model for patients to die from other causes, which was modelled based on age-specific
general Thai life table?” and inflated by an excess risk of 1.5 for patients in AF state.?® 2® Additionally,
a higher mortality, depending on disease severity levels, was also applied to patients who survived

clinical events, using mortality-risk multipliers obtained from previous literature, 1618

Costs

The cost included (i) direct medical costs and (ii) direct non-medical costs. In accordance with Thai
HTA guideline®®, indirect cost was excluded to prevent double counting as the health-related quality
of life of patients with morbid conditions has been captured by QALY .2° All costs were adjusted to
2019 Thai Baht (THB) values using the Medical Care consumer price index (CPI).%! For inter-country

comparisons, costs were then converted to US dollars (USD1=31.35 THB).

Page | 99



The cost of acute clinical events selected by the ICD-10 was calculated using the cost-to-charge ratio
method based on the number of admissions, length of hospital stay and Diagnosis-related Group
relative weight adopted from Rattanachotphanit et al.® Maintenance costs for IS, ICH and MI were

derived from published Thai study.*?

The total costs for each intervention were the sum of various cost components that were required for
the delivery of the intervention such as the cost of AC visits multiplied by the frequency of visits in
3 months, cost of point-of-care (POC) coagulometers, cost of pharmacogenetic testing, cost of the
drug or device, cost of INR strips, cost of lancets and cost of training. Each intervention had different

cost components which were summarized in in S-7-5.

Direct non-medical costs included transportation, food and informal care costs. The transportation
and food costs were based on the standard cost list for Thai HTA.2 These costs were counted for the
patient and an accompanying person as previous study have shown that a stroke survivor on average
came to a hospital with a caretaker.3* For patients with disabling stroke, additional informal care costs

were obtained from a study of 101 Thai patients for at least 6 months.

Utilities

The baseline utility was 0.84, based on the analysis of Thai patients reported with cardiovascular
diseases in the 2015 Health and Welfare Survey.'® We then adjusted the baseline utility to reflect the
disutility associated with aging and occurrence of clinical events. Utility decrements associated with
permanent clinical events were applied for the remainder of patient’s lifetime. Analysis assumed no

difference in utility values on interventions.
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Table 7.3.1. Input parameters, values and data sources used in the model

Parameters Base case Range/SE Source(s)
Proportion of severity per clinical events
Ischemic stroke
Minor 0.313 - 16
Major 0.283 - 16
Disabled 0.316 0.138 -0.745 36
Fatal 0.404 - 16
Intracranial haemorrhage
Minor 0.210 - 16
Major 0.114 - 16
Disabled 0.316 0.138 -0.745 36
Fatal 0.676 - 16
Myocardial infarction, fatal 0.327 - 16
Major extracranial haemorrhage, fatal 0.346 - 16
Event-rate adjustments
Increased risk of recurrence given an event
Ischemic stroke 2.2 - 16
Major bleeding 2.72 - 17,18
Myocardial infarction 2.04 - 16
Increased risk of death given an event
Atrial fibrillation 15 - 16
Ischemic stroke
Minor 5.84 4.08-7.60 17,18
Major 15.75 13.99-17.51 17,18
Intracranial haemorrhage
Minor 5.84 4.08-7.60 17,18
Major 15.75 13.99-17.51 17,18
Myocardial infarction 3.36 2.27-5.03 17,18
Increased risk of event per 10-year age increment
Ischemic stroke 1.46 - 8
Major bleeding 1.97 - %
Myocardial infarction 1.30 - %
Relative risks of ischemic stroke
Genotype-guided warfarin dosing 0.33 0.01-8.45 3
Patient’s self-testing of warfarin 0.99 0.51-0.93 2z
Patient’s self-management of warfarin 0.24 0.08 - 0.68 2
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Parameters Base case Range/SE Source(s)
LAAC procedure (Watchman device) 0.89 0.45-1.78 2z
Dabigatran 150mg 0.89 0.54-1.46 2z
Rivaroxaban 20mg 0.79 057-1.1 z
Apixaban 5mg 0.76 0.51-1.12 3
Edoxaban 60mg 0.82 0.51-1.32 z
Relative risks of intracranial haemorrhage
Genotype-guided warfarin dosing 1.00 0.02-50.4 3
Patient’s self-testing of warfarin 1.37 0.51-3.64 2z
Patient’s self-management of warfarin 1.00 0.14-7.29 2z
LAAC procedure (Watchman device) 0.22 0.06 — 0.76 z3
Dabigatran 150mg 0.41 0.24-0.70 z3
Rivaroxaban 20mg 0.76 0.53-1.08 z3
Apixaban 5mg 0.44 0.28-0.70 2
Edoxaban 60mg 0.48 0.30-0.78 2
Relative risks of myocardial infarction
Dabigatran 150mg 1.40 1.01-1.92 z3
Rivaroxaban 20mg 0.82 0.63-1.06 z3
Apixaban 5mg 0.88 0.67-1.15 z3
Edoxaban 60mg 0.95 0.75-1.20 z3
Relative risks of major extracranial haemorrhage
Genotype-guided warfarin dosing 1.00 0.02-50.4 3
Patient’s self-testing of warfarin 1.37 0.51-3.64 3
Patient’s self-management of warfarin 1.00 0.14-7.29 3
LAAC procedure (Watchman device) 0.22 0.06 — 0.76 3
Dabigatran 150mg 0.41 0.24-0.70 3
Rivaroxaban 20mg 0.76 0.53-1.08 3
Apixaban 5mg 0.44 0.28-0.70 2
Edoxaban 60mg 0.48 0.30-0.78 2
Utility Values
Long-term Utility
Atrial Fibrillation 0.84 0.010 16
Utility decrement associated with events
Ischemic Stroke
Minor 0.13 - 16
Major 0.32 - 16
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Parameters Base case Range/SE Source(s)
Major with disability 0.48 - 16
Intracranial Haemorrhage
Minor 0.13 - 16
Major 0.32 - 16
Major with disability 0.48 - 16
Myocardial Infarction 0.12 0.10-0.14 16
Major Extracranial Haemorrhage 0.15 0.040 16
Decrement per one-year increase of age 0.005 0.002 16
Costs (USD 2019)
Direct Medical Costs
Drug Acquisition Costs (per cycle)
Warfarin 10.39 8.31-12.47 37
Dabigatran 150mg 290.18 232.15-348.22 3
Rivaroxaban 20mg 263.45 210.76 — 316.15 37
Apixaban 5mg 271.07 216.85 - 325.28 37
Edoxaban 60mg 273.39 218.71 - 328.07 3
Aspirin, per tab 0.009 0.007 - 0.011 87
Clopidogrel 75mg, per tab 0.12 0.09-0.14 87
Watchman Device, Boston Scientific (per device) 7,974.48 6,379.59 — 9569.38 Thai Abott
Intervention Component Costs
Pharmacogenetic Test (first time) 101.53 81.22 -121.83 2
LAAC Procedure plus 2 follow-up TEE (first time) 887.40 709.92 - 1,064.88 38
PST Training Session (first time) 22.20 17.76 — 26.64 39
PSM Training Session (first time) 44.40 22.20 - 66.60 39
Point-of-care device, Coagucheck XS 882.44 705.96 — 1,058.93 3
INR strip (per item) 5.15 4.12-6.18 3
Lancet (per strip) 0.13 0.11-0.16 3
PST Phone Service Cost (per service) 4.82 3.85-5.78 3
Anticoagulant Service Cost (per visit) 8.15 6.52-9.78 39
Laboratory INR test (per test) 2.80 2.24-3.36 %
Acute Clinical Event Costs (per episode)
Ischemic Stroke
Minor 704.31 563.44 — 845.17 16
Major 1,622.97 1,298.37 — 1,947.56 16
Fatal 1,071.77 857.42 —1,286.12 16
Intracranial Haemorrhage
Minor 1,408.61 1,126.89 — 1,690.33 16
Major 3,184.69 2,547.75 - 3,821.63 16
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Parameters Base case Range/SE Source(s)

Fatal 918.66 734.93-1,102.39 16
Myocardial Infarction

Non-fatal 2,449.76 1,959.81 — 2,939.71 16

Fatal 1,133.01 906.41 — 1,359.62 16
Major Extracranial Haemorrhage

Non-fatal 520.57 416.46 — 624.69 16

Fatal 857.42 685.93 —1,028.90 16
Maintenance Clinical Event Costs (per cycle)
Ischemic Stroke 277.81 222.25 - 333.37 40
Intracranial Haemorrhage 277.81 222.25 - 333.37 32
Myocardial Infarction 101.32 81.05-121.58 4

Direct Non-Medical Costs

Transportation (per visit) 4.89 3.91-5.87 3
Additional food (per visit) 1.80 1.44-216 3
Informal Care for Disabled Stroke Patient (per cycle) 1,244.80 995.84 — 1,493.76 %

Abbreviations: SE, standard error

Analyses

The cost-effectiveness of anticoagulant interventions compared to usual warfarin care were assessed
using incremental cost-effectiveness ratio (ICER), which was calculated as incremental cost per
QALY gained. According to Thai HTA recommendation, any interventions with an ICER less than
160,000 THB (USD5,104) was considered ‘cost-effective’.l® One-way sensitivity analyses were
performed to explore uncertainty in the model parameters. Scenario analyses assuming lower costs
of NOACs, Watchman device, pharmacogenetic testing and point-of-care device were undertaken to

explore the uncertainty surrounding the most important component cost of each intervention.

Probabilistic sensitivity analysis (PSA) was performed to assess the robustness of parameter values
and their impact on ICERs. The input parameters were varied using their 95% confidence intervals

(CI) of the point estimates or on £20%. Additionally, net monetary benefit (NMB) was calculated for
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the sensitivity in the resultant cost and outcomes, whereby the monetary values of willingness to pay
(WTP) for QALY gained were compared with total costs incurred by each intervention. The
intervention that yielded the highest NMB was considered cost-effective. The probabilities of being
cost-effective across all interventions were plotted against varying WTP threshold to generate the

cost-effectiveness acceptability curves (CEAC).

7.4. Results

Base-case Analysis

Table 7.4.1. shows the estimated number needed to treat (NNT) or harm against usual warfarin care
and the cumulative events over a lifetime for each intervention in a cohort of 100,000 patients. All
interventions demonstrated improved outcomes for IS, with PSM resulted in the smallest NNT.
LAAC and each NOACs were associated with improved clinical outcomes for ICH and major ECH.
Among NOAC:S, only dabigatran was associated with poorer outcomes in MI. The cumulative events
for Thai patients who used usual warfarin care were approximately 5305 events for IS and 1418
events for ICH. PSM was able to reduce IS to 1317 events while increasing ICH slightly to 1468
events. LAAC reduced IS to 4927 events and ICH to 326 events only. All NOACs reduced IS and

ICH to less than 5000 and 1000 events, respectively.

From the base-case analysis (Table 7.4.2), usual warfarin care resulted in 15.87 QALYs to
effectiveness, while the estimated lifetime costs from societal and healthcare perspective were
USD1,421 and USD868, respectively. All interventions demonstrated higher QALY than usual

warfarin care except for PST.
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Table 7.4.1. Cumulative events for each intervention per 100 000 patients, number needed to treat, and number needed to harm over
a lifetime, base-case analysis results

Usual Genotype- PST PSM LAAC Dabigatran Rivaroxaban Apixaban Edoxaban
Warfarin guided Watchman 150mg 20mg 5mg 60mg
Care warfarin

Number needed to treat (or to harm): usual AC warfarin as the reference

IS 648 708 25 264 220 98 90 124
ICH 42191 204 1675 92 122 319 130 140
ECH 14559 70 578 32 42 110 45 48

Ml 33655 3441 1471 1308 127 349 662 3206

Cumulative events (total population)

IS 5305 5151 5164 1317 4927 4850 4287 4192 4499
ICH 1418 1420 1909 1478 326 600 1105 651 706
ECH 4109 4116 5529 4282 947 1740 3204 1888 2047
Ml 1779 1782 1750 1847 1855 2566 1492 1628 1748

Abbreviations: ECH, major extracranial haemorrhage; IS, ischemic stroke; ICH, intracranial haemorrhage; LAAC, left atrial
appendage closure; MI, myocardial infarction; PST, patient’s self-testing;, PSM, patient’s self-management

Underlining indicates number needed to harm

From both societal and healthcare perspective, PSM is a cost-effective intervention when compared
to usual warfarin care, with an incremental cost-effectiveness ratio (ICER) of USD1,395/QALY and
USD1,951/QALY respectively. In the base case analysis, no NOACs yielded an ICER below the
threshold of USD5,104. When compared to the next most effective intervention, PST, rivaroxaban,
edoxaban and dabigatran were strictly dominated (e.g. lower QALYSs and higher costs). Genotype-
guided dosing and apixaban were extendedly dominated (e.g. higher ICER in comparison to the next
most effective intervention). Thus, from the societal perspective, only usual warfarin care, PSM and
LAAC remained on the efficient frontier of SPAF with an ICER of USD1,395 for usual warfarin care
vs. PSM and USD93,830 for PSM vs. LAAC (Figure 7.4.1). The efficient frontier from the healthcare

perspective was provided in S-7-6.
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Table 7.4.2. Effectiveness, costs, and incremental cost-effectiveness ratios (ICERs)

Interventions Life QALY Costs AQALY ACost ICER" ICER?
Years (USD) (USD/QALY)  (USD/QALY)
SOCIETAL PERSPECTIVE ? (Base case)
Usual AC warfarin 21.24 15.87 1,421
Genotype-guided dosing 21.27 15.89 1,498 0.03 77 3,025 Dominated®
PSM 21.96 16.36 2,109 0.49 688 1,395 1,395
PST 20.91 15.65 2,427 -0.22 1,006 -4,575* Dominated
Rivaroxaban 21.69 16.18 5,806 0.31 4,385 14,247 Dominated
Apixaban 22.02 16.40 6,006 0.53 4,586 8,678 Dominated®
Edoxaban 21.91 16.32 6,039 0.45 4,619 10,186 Dominated
Dabigatran 21.83 16.27 6,375 0.40 4,954 12,454 Dominated
LAAC (Watchman) 22.09 16.44 9,404 0.57 7,983 13,982 93,830

HEATHCARE PERPSECTIVE®

Usual AC warfarin 21.24 15.87 868

Genotype-guided dosing 21.27 15.89 958 0.03 90 3,533 Dominated®
PSM 21.96 16.36 1,831 0.49 962 1,951 1,952
PST 20.91 15.65 2,148 -0.22 1,279 -5,815* Dominated
Rivaroxaban 20mg 21.69 16.18 5,525 0.31 4,656 15,126 Dominated
Apixaban 5mg 22.02 16.40 5,724 0.53 4,855 9,188 Dominated®
Edoxaban 60mg 21.91 16.32 5,757 0.45 4,888 10,780 Dominated
Dabigatran 150mg 21.83 16.27 6,092 0.40 5,224 13,131 Dominated
LAAC (Watchman) 22.09 16.44 9,185 0.57 8,316 14,564 94,585

Abbreviations: ICER, incremental cost effectiveness ratio; QALY, quality adjusted life year; AC, anticoagulation clinic; PST, patient’s
self-testing warfarin; PSM, patient’s self-management warfarin; LAAC: left atrial appendage closure

aFor societal perspective, direct medical and non-medical costs were included.
bFor the payer perspective, only direct medical costs were included.

°Relative to usual AC warfarin. Values have been rounded

dRelative to the next less costly nondominated strategy. Values have been rounded
SDominated through extension

*Negative ICER due to higher costs and lower effectiveness of PST compared with usual AC warfarin.
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Figure 7.4.1. Incremental costs and effects (measured in QALYSs) relative to usual warfarin care (societal perspective). The connecting
line represent the efficient frontier; the slope of each segment corresponds to the ICER between the points defining the segment.
Interventions with fewer incremental QALYs are to the left and those with greater incremental costs are higher. Points to the left of the
life are dominated by interventions that are more effective than at the frontier. Efficiency frontier from the healthcare payer perspective
is available in S-7-6.

Abbreviations: ICER, incremental cost-effectiveness ratio; PST: patient’s self-testing; LAAC, left atrial appendage closure; PSM:
patient’s self-management; QALY, quality-adjusted life years.

Sensitivity Analysis

Tornado diagrams illustrating the 10 most influential variables in descending order of influence are
depicted at S-7-8. Inputs that had a universal impact on the ICERs of all interventions were the relative
risks of 1S and ICH. The cost of NOACs also influenced the ICERs of NOACs with lower costs
resulting in more favourable cost-effectiveness. Scenario analyses demonstrated that, a 50%
reduction in the prices of apixaban and edoxaban yielded ICER below the Thailand’s WTP threshold,

thereby rendering these NOACs cost-effective at lower drug prices. (S-7-9).

PSA results are shown graphically in S-7-7. In CEAC (Figure 7.4.2), the probability of usual warfarin
care being cost-effective was initially 100% and plummeted to 50% at the WTP of USD700 and
disappeared once the WTP reached USD7,000. At WTP threshold of USD 5,104, the probability of

PSM being cost-effective was 78% while the probabilities of NOACs and LAAC being cost-effective
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were negligible. When the WTP increased to the commonly used USD50,000 threshold, the
probability of being cost-effective for LAAC increased to 27% while the probabilities of NOACs

being cost-effective remain less than 10%.
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Figure 7.4.2. Cost-effectiveness acceptability curves from societal perspective. The curves show the probability of each intervention
being cost-effective at any willingness to pay value for an additional QALY.

Abbreviations: LAAC, left atrial appendage closure; QALY, quality adjusted life year; PSM, patient’s self-management; PST: patient’s
self-testing

7.5. Discussion

The present study is unique because it is the first published economic evaluation comparing warfarin
care bundles and NOACs simultaneously in Thailand in terms of costs, QALYs and subsequent
efficiency. Several cost-effectiveness analyses (CEA) have been conducted in Thailand?® 22 24 39,41
but none of them evaluated all interventions simultaneously, with majority of them focusing on
NOACs only. Thus, little is known about the potential changes in economic outcomes of NOACs
versus investing more resources in improving anticoagulant control through warfarin care bundles.

This drawback was addressed in our study which simultaneously compared all interventions in a
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single model using efficiency frontier approach. The adoption of such methodology ensures that only
interventions that are cost-effective are analysed against each other and thus, interventions with the

most value for money can be identified.

In our study, NOACSs were not cost-effective in Thailand and were dominated by PSM. Among the
NOACS, only apixaban and edoxaban had the potential to be cost-effective when their prices were
halved. Our findings contradict with previous CEA!"18:20.21 \whereby NOACSs were found to be cost-
effective instead in their healthcare settings. Previous studies were mostly conducted in high-income
countries which have different drug pricing and a higher cost-effectiveness threshold
(=USD50,000/QALY) than in low- or middle-income countries. Thus, in our study, NOACs were not
cost-effective for SPAF at their current prices and such findings are expected to be similar in other
low- and middle- income countries too. LAAC was also not cost-effective in Thailand as it offers
slight societal gain at a significantly high cost, demonstrated by the very high ICER exceeding the

threshold level in Thailand.

Our study showed that PSM has the highest potential to be a cost-effective strategy, with 78% chance
of being considered cost-effective in Thailand which suggests that PSM might be cost-effective too
in wealthier countries. The key driver for this model was the estimate of the impact of PSM on
ischemic stroke. However, based on our Study 2 where the comparative risks were derived from, the
quality of evidence of PSM for this outcome was generally rated as low quality due to low number
of events and wide confidence interval. 2. Therefore, these findings need to be interpreted with
caution. Additionally, although PSM may be the most optimal intervention, it has several
implementation challenges. The inaccuracy of point-of-care (POC) coagulometers, inadequate
physician-patient engagement and incomplete follow-up care may serve as possible barriers for PSM

adoption. Patient’s adherence to optimal pattern of self-management is also another possible barrier
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in ensuring good PSM performance and timely anticoagulation control. Therefore, the selection of
patients for PSM requires careful consideration, in the context of their cognitive, physical abilities,
dexterity and confidence level.*? Nonetheless, the continual advances in technology and healthcare
innovation have greatly expands the practicality of PSM in healthcare settings. It is worth
acknowledging that coagulometers is constantly improving and modern coagulometers have
improved in their ease of use, accuracy and cost, which in theory, could widen possible candidate
pool for PSM and the magnitude of economic evaluation.*> The telehealth concept can also be
integrated within PSM to support the feasibility of PSM adoption. Telehealth may include a variety
of telecommunication technologies such as wireless applications, videoconferencing and e-health
patient portals which allows physicians to monitor patient’s adherence pattern of optimal self-
management and to access PSM data remotely in timely manner, thereby improving the physician-

patient communication and ensuring good anticoagulation control.

Several limitations apply to our analysis. Firstly, the data used in our model were mostly from clinical
trials with restrictive enrolment and short follow-up periods, which may not reflect the effectiveness
of these interventions in the long run. Second, we assumed no treatment switching or discontinuation
of anticoagulants due to clinical events. We also assumed that the clinical events in our model were
mutually exclusive and this may not reflect the real-world setting where patients may experience
more than one event at the same time. Although these assumptions may overestimate the clinical
benefits of the interventions, such assumptions were consistent with previous.?> 2 Fourth, our
findings might have limited generalizability to other countries. Nonetheless, it is plausible that our
findings may still be beneficial in low- or middle-income countries with comparable healthcare

context to those adopted in our analysis.
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7.6. Conclusion

Our study indicates that NOACs, at their current pricing are unlikely to be cost-effective in a resource-
limited setting such as Thailand from both societal and healthcare perspective unless their drug prices
are further reduced. Contrarily, PSM has the highest potential to be a cost-effective strategy and
appears to be the most economically justifiable intervention offering additional health benefits over
other interventions for SPAF, at an acceptable cost based on Thailand’s WTP threshold. Nonetheless,
apart from economic standpoint, the affordability and feasibility of PSM adoption into the healthcare

setting should be considered too.
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This dissertation presented three interrelated studies on anticoagulant interventions for SPAF. In this
concluding chapter, the principal findings and limitations of each study are summarized. The overall
implications of this dissertation, beyond each study are also discussed. Lastly, several suggestions

on the future directions for this anticoagulant field will be provided.

8.1. Summary of Principal Findings

In Chapter 5 and Chapter 6, clinical evidence on anticoagulant interventions for SPAF, were
synthesized from both primary and secondary research studies. Based on our overview of review
(Chapter 5), existing evidence in this field is generally based on the comparison between NOACSs
with usual warfarin care only, without addressing warfarin care bundles and thus, present evidence
may have favoured NOACs. Since the time NOACs are introduced into the market, there has been
ongoing recommendations on the use of NOACs for SPAF especially in developed countries. As
such, warfarin care bundles such as genotype-guided warfarin dosing, PST and PSM have been
overshadowed by NOACs and the use of these care bundles has not been prioritized. Such
circumstances are unfavourable as it may drive to the wrong conclusion on the benefits of NOACs
without doing justice to more easily accessible management strategies that are exercised optimally.
Furthermore, the degree of benefits of NOACs is highly dependent on the quality of anticoagulation
control with warfarin, as measured by TTR. There is no evidence showing the superiority of NOACs
over well-controlled warfarin therapy at TTR >65%. Therefore, if warfarin care bundles can improve
TTR values, it is possible that warfarin performance may be as good as or even better than NOACs

and thus, the switch to NOACs may not be necessary.

Motivated by this gap in clinical evidence, we conducted the second study (Chapter 6-systematic
review) by performing indirect comparisons of usual warfarin care, warfarin care bundles and

NOACs simultaneously in a single network. To our knowledge, our network meta-analysis is among
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the first to perform simultaneous clustered ranking of the efficacy and safety outcomes of
anticoagulant interventions, which allowed us to identify intervention that has the best balance of
both benefits and risks. Findings from this study shows that warfarin care bundles achieved higher
TTR than that of usual warfarin care (68.9% vs. 61.1%). NOACSs and warfarin care bundles were also
found to perform better than usual warfarin care. In fact, the warfarin care bundle of PSM and LAAC

appeared to perform well in reducing the risk of stroke and bleeding respectively.

Economic evaluations in the healthcare has become more important in the recent years due to the
pervasive scarcity of resources, driven by various factors such as the ageing population, the
development of expensive newer interventions and the heightened knowledge, demands and
expectations from the healthcare consumers with increased challenges in the allocation of economic
resources. Therefore, economic evaluations can provide useful ‘value-for-money’ information to
inform decision-makers about the efficient allocation of scare resources. In Chapter 7, we performed
an economic evaluation in the setting of a middle-income country to characterize the cost-
effectiveness of anticoagulant interventions in a resource-limited healthcare context. Our study
demonstrates that NOACs were unlikely to be cost-effective in such setting unless NOACSs pricing is

further reduced by half.

Chapter 7 also identifies that PSM of warfarin is likely to be the most optimal anticoagulant
intervention for SPAF in a resource-limited setting, with an approximately 78% chance of being
considered cost-effective. Therefore, warfarin therapy is generally preferred for SPAF in middle-
income countries and perhaps, improving anticoagulation control of warfarin through care bundles
such as PSM should be considered instead of switching to NOACs completely. Although PSM may
be the most optimal intervention in such setting, PSM raises several technical, operational and social

challenges that should be considered prior adoption. A major barrier — effective implementation
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strategies of PSM should be addressed to optimize the benefits of PSM and to prolong the
sustainability of PSM in clinical practice. Nonetheless, with the rapid urbanization and technological
advancement, the healthcare industry is becoming more reliant on digital technologies and therefore,
existing barriers of PSM are not insurmountable. Telehealth can be integrated within PSM to improve
the feasibility of PSM for adoption into healthcare system. Telehealth may include a variety of
telecommunication technologies such as texting, mobile applications, videoconferencing and e-health
patient portals, which allows the delivery of healthcare remotely without compromising the
communication between physicians and patients. The integration of telehealth within PSM may also
inadvertently increase access to PSM data. As such, clinicians can intervene in a timely manner with
appropriate feedback and treatment plan modification without seeing the patient face-to-face.
Although PSM may currently remain distant for feasible healthcare system, it is a promising
intervention with favourable benefits for SPAF that ought to be explored in further depth and to be

considered for future integration with modern healthcare technology.

8.2. Implications of Findings

This dissertation provides a learning model on which to base decision-making for stakeholders
especially in middle-income countries on the importance of combining clinical and economic
evidence to inform decisions on efficiency and allocation of scare resources. Over the years, several
expensive newer anticoagulant interventions such as NOACs and warfarin care bundles have been
introduced for SPAF. This growing anticoagulant armamentarium presents a challenge to existing
funding deployment and intensifies the discussion on the affordability of these interventions at
different healthcare decision-making levels. The costs of anticoagulant interventions should be
balanced against the health outcomes estimated for each intervention based on two rationales.* Firstly,
at a micro level, the absence of comparative clinical evidence may lead to patients receiving

interventions that they might have otherwise rejected, had they been fully informed. Secondly, at the
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macro level of healthcare system, failure for policymakers to consider the costs and efficiency of
these interventions given the available resources may lower the quality of anticoagulant care and

escalate healthcare spending.

Our findings suggest that despite the apparent advantages of NOACSs for SPAF which eliminates the
need for frequent monitoring, NOACs may not be cost-effective in a resource-limited setting. Thus,
interventions that are clinically effective, are not necessarily cost-effective in a healthcare setting.

Such findings reiterate the importance of incorporating economic information into evidence-based
decision-making. Without economic considerations, clinical evidence alone is an inadequate
framework for policy decision-making. Clinical evidence obtained from systematic reviews and
RCTs can provide clinicians and stakeholders with relevant information on the efficacy of
interventions. However, it focuses on the clinical benefits and harms of interventions only and could
not provide a complete evaluation on the efficiency of these interventions. Therefore, economic
evaluation presented alongside clinical evidence can provide more valuable information in
identifying interventions that result in the highest health gain per monetary unit spend.? Our
dissertation shows that NOACs were not cost-effective in a middle-income country such as Thailand
while warfarin care bundle of PSM is highly cost-effective for SPAF. These findings may provide
useful information to policymakers in Thailand and in other low- or middle-income countries with
similar healthcare context regarding NOACs affordability, reimbursement and listing in their national
drug formulary. By identifying interventions that are most cost-effective in the local setting,
policymakers can precisely chart their coming course of anticoagulant care for SPAF and prioritize
investment in interventions that are worth investing while optimizing population health gain from a
given budget. Besides that, by knowing that NOACs are unlikely to be cost-effective, stakeholders
may consider renegotiating NOACSs pricing with pharmaceutical industries to allow affordable

reimbursement and access of these agents in their healthcare setting.
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Nonetheless, integration of economic information into evidence-based decision-making is still
lacking especially in low- and middle-income countries. These countries often face with cultural,
ethical or institutional barriers in assessing economic evaluations, coupled with a lack of funding and
research capacities to coordinate its own economic studies.® In addition, the absence of standard
guidelines for conducting economic evaluation in most low- and middle-income countries is also one
of the major barriers that hamper the use of economic results in healthcare policy decision-making.
Findings from this dissertation also highlight that economic evaluation conducted in developed
countries like US, Europe or Canada have limited values to inform decisions in the setting of low-
and middle-income countries due to constraints related to the context of each healthcare system.
These include differences in disease prevalence, population demographics (e.g. age, socioeconomic
status and comorbidities) and variations of healthcare system or public reimbursement scheme.® The
great diversity on methodological requirements for conducting economic evaluations also greatly
affects the transferability of economic results into lower income countries. Thus, it is necessary for
these countries to develop their own capacity to conduct high-quality economic evaluations if

economic evidence is to be used in healthcare policy decision-making.

8.3. Key Limitations

In Chapter 5 and Chapter 6, some of the limitations were the uncertainties on the effect sizes of
anticoagulant interventions especially on secondary outcomes due to the presence of heterogeneity
among primary studies and the threat of external validity. Thus, the overall findings on the efficacy
and safety of these interventions need to be interpreted with caution. These findings are not definitive
yet and should be confirmed in larger and higher quality studies especially for warfarin care bundles.
Further research evaluating the performance of warfarin care bundles should not be disregarded

despite the emergence of NOACs as these care bundles have their own advantages that are not
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achievable by NOACs such as the ability to precisely measure anticoagulation effect and easy access
to affordable antidote. In addition, head-to-head RCTs comparing NOACs with warfarin care bundles
are still the preferred source of evidence to overcome the need for indirect comparison as adopted in
our dissertation. Nevertheless, the reviews in our dissertation still serve as important piece of
information for clinicians and healthcare providers to better understand the gap in current evidence

and to plan future research in the anticoagulant field.

In Chapter 7, one of the limitations of our economic evaluation is the imputation of efficacy data from
RCT instead of effectiveness data. Interventions being evaluated in RCTs are targeted at selected
population, ideal circumstances and short time horizon in perfect conditions, which may not closely
reflect the population encountered in routine clinical practice.* As such, future research using
effectiveness data (real-world evidence) from large cohort studies or registry analyses for economic
evaluations can be considered to improve the relevancy of the outcomes in the population. Even so,
economic evaluations using RCT data are still the gold standard and can be supplemented with
evaluations using effectiveness data to project real-world clinical situations to a degree capable of

providing treatment guidelines in a daily clinical setting.

8.4. Recommendations for Future Research
Several gaps in knowledge and drawbacks are identified in the anticoagulant field that followed from
our dissertation findings. Therefore, this field would benefit from further research by extending and
further evaluating the conceptual framework developed in our dissertation:
1. Evidence remains sparse especially for warfarin care bundles in terms of stroke prevention
and reduction in the risk of bleeding. Therefore, further higher quality studies (RCTSs) needs

to be conducted in patients with AF who receive these interventions to robustly capture their
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potentials for SPAF and to determine how anticoagulant care should be adjusted in patients
receiving these interventions.

It is important to conduct new studies with head-to-head comparisons of NOACs with each
other and NOACs with warfarin care bundles. Due to the variability in patient populations,
comorbidities, concomitant therapies and underlying patient care, indirect comparisons across
RCTs (e.g. through network meta-analysis) in this anticoagulant field are subjected to

heterogeneity and may have limited relevancy in clinical setting.

. Additional studies utilizing prospectively constructed databases, registries or electronic health
records with longer term outcomes data would be beneficial in bringing other insights of these
anticoagulant interventions, especially with respect to safety. This real-world evidence (RWE)
data can also evaluate the durability of benefits of anticoagulant interventions over a longer
period than studied in RCTs. The imputation of RWE data into economic evaluations will also
generate a more accurate and realistic prediction of therapeutic benefits of each intervention
in a target population. Although it would be challenging to conduct RWE investigation in
low- and middle-income countries that lack of registries, databases or proper recording, the
future development and incorporation of RWE to supplement existing evidence and to support

policy decision-making should be put into consideration.

It would be useful to conduct budget impact analysis (BIA) in addition to cost-effectiveness
study, to provide policymakers with additional information on the financial consequences of
covering and reimbursing new anticoagulant interventions for SPAF.®> Given the need for
financial sustainability in healthcare, BIA has a compelling role in assessing the affordability
of an intervention by calculating the potential impact of the new interventions on the existing

warfarin therapy used by stakeholders. As such, the benefits and harms of these intervention
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can be valued more accurately alongside with cost-effectiveness findings to inform decision

in the local setting.

The exploration of patients’ values and preferences on oral anticoagulant for SPAF and how
they would influence healthcare policy decision-making would be highly valuable in this
field. Patient-related factors such as patient’s adherence to treatment, patient’s burden due to
disease or treatment and patient’s satisfaction with treatment, determined through patient
preferences are increasingly considered important factors in influencing clinicians’ adherence
and uptake of healthcare interventions.*® Thus, such patients’ preferences can be embedded
alongside empirical studies and economic evaluations. By including patients’ preferences in
healthcare decision-making, a more complete picture that accounts for the preferences and
characteristics of the target population can be determined, thereby improving the uptake or
real-world efficiency of these interventions in a broader sense and enhancing healthcare

consumer empowerment.

An area worth for further study is the use of NOACS in specific population patients such as
those with renal impairment, those with liver diseases, elderly or patients with multiple

comorbidities.

8.5. Conclusions

This disseration included a series of original works surrounding the topic of anticoagulant

interventions for SPAF. Overall, this dissertation demonstrates the value of evidence obtained

systematically in making clinical decisions regarding anticoagulant interventions for SPAF,

consistent with the axioms of evidence-based decision-making. The addition of economic evaluations

per se translates this evidence into estimates of costs and effects that allows the identification of most

optimal anticoagulant intervention for SPAF based on given resource allocation. Based on our
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dissertation, PSM may be the most optimal and resource-efficient intervention for SPAF in terms of
benefits and costs in a resource-limited setting. Therefore, optimizing anticoagulation control through
warfarin care bundles such as PSM might be more suitable for AF patients in middle-income countries
with limited healthcare resources. These findings show how the integration of clinical and economic
evidence in informing decision can increase their relevance in a local healthcare setting, balance the
different levels of healthcare policy decision-making and help charting the future course of

anticoagulant care for SPAF.
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S-5-1. Search Strategies

Database searched: MEDLINE, EMBASE & Cochrane Library
#1 Atrial fibrillation OR afib OR atrial arrhythmias AND stroke OR cerebrovascular accident OR transient ischemic

attack

#2 Systematic review OR meta-analysis OR systematic literature review OR Cochrane database systematic review OR

evidence based OR evidence-based medicine OR best practice OR evidence synthesis

#3 anticoagulants OR vitamin K antagonist OR coumarin OR anti-coagulant OR phenprocoumon OR acenocoumarol

#4 novel anticoagulants OR new oral anticoagulants OR oral thrombin inhibitors OR oral factor Xa inhibitors OR

dabigatran OR rivaroxaban OR apixaban OR edoxaban

#5 self-care OR self-administration OR consumer-participation OR self-medication OR home monitoring or self-

evaluation OR patient education

#6 pharmacogenetics OR polymorphism OR pharmacogenomics OR genomics OR alleles OR genes OR genotypes
OR genetic test OR genetic guide OR algorithm OR nomogram OR genetic variation OR gene variant OR gene
variability OR genotype guided OR CYP2C9 or CYP450 or VKORC1 or vitamin K epoxide reductase

#7 anticoagulation clinic OR routine clinic OR pharmacist OR management model OR adherence clinic
#8 1 AND 2

#93OR40R50R60R7

#108 AND 9
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S-5-2. Types of Interventions

Novel oral anticoagulants (NOACs) have been developed and offer potential advantages such as rapid
onset and offset of action, predictable pharmacokinetics which allows the administration of fixed
doses without the need for routine anticoagulation monitoring, fewer drug and food interactions.
Apart from NOACS, various efforts to optimize warfarin use and improve anticoagulation control
have been introduced. Anticoagulation clinics may use point-of-care devices to generate immediate
international normalized ratio (INR) results and involve the participation of trained healthcare
professionals such as pharmacists to monitor patient’s INR and warfarin dosing.! 2 Genotype-guided
warfarin dosing instead utilized CYP2C9 and VKORCL1 genotype results to adopt a more
individualized dosing regimen with the aim of achieving the correct maintenance dose more rapidly
than conventional warfarin therapy.® The intervention of self-monitoring may consist either of self-
management approach whereby patients conduct their own INR tests using approved portable
coagulometers and adjust their dosage according to the provided algorithm or self-testing approach,
in which patients perform the test at home but seek treatment recommendations from clinicians

through telephone conversations or clinic visits.*
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S-5-3. Characteristics of 34 Eligible Systematic Reviews

Authors, Population Comparator Noof  No of Method Method Summary Effects
Year RCTs patients assessment assessment (95% ClI)
of RCTs of reviews Stroke & All-cause Major
(ROBIS) SE mortality  Bleeding
NOACS?
Dabigatran only
Bloom BJ, AF patients VKA 2 18615 Cochrane High NS RR:0.89 RR:0.94
2014° ROB (0.79- (0.82-
1.01) 1.07)
Morilla AF patients Warfarin 2 12268 Developed High OR: 0.77 NS OR:0.93
MA, 20128 their own (0.62-0.99) (0.81-
tool 1.08)
Combination of Dabigatran, Rivaroxaban and Apixaban
Adam SS, AF patients Warfarin 3 50578 Cochrane High Ischemic RR:0.88 RR:0.80
20127 ROB stroke (0.82- (0.63-
RR: 0.89 0.96) 1.01)
(0.78-1.02)
Hemorrhagic
stroke
RR: 0.48
(0.36-0.62)
Baker WL, AF patients Warfarin 4 44733 Based onthe  Low RR: 0.80 RR:0.87 RR:0.88
20128 Methods (0.70-0.91) (0.80- (0.66-
Guide for 0.97) 1.16)
Comparative
Effectiveness
Reviews
Capodanno  AF patients Warfarin 3 50578 No formal Unclear OR: 0.82 OR: OR: 0.85
D, 2013° scoring (0.74-0.91) 0.88 (0.69-
system (0.82- 1.05)
0.95)
Goémez- AF patients Warfarin 3 50578 Cochrane Low Non- RR:0.91 RR:0.86
Outes A, ROB hemorrhagic (0.85- (0.70-
20131 JADDAD stroke & SE 0.97) 1.05)
score RR:0.93
(0.83-1.04)
Katsanos AF patients Warfarin 4 15240 Cochrane Low RR: 0.85 RR:091 RR:0.85
AH, 2016"  with previous ROB (0.74-0.97) (0.80- (0.71-
stroke/TIA 1.02) 1.03)
Miller CS, AF patients Warfarin 3 44563 Cochrane Low RR:0.78 RR:0.88 RR0.88
201212 ROB (0.67-0.92) (0.82- (0.71-
0.95 1.09)
Ntaios G, AF patients VKAs 3 14527 None High OR: 0.85 OR: OR: 0.86
2012% with previous (074-0.99) 0.90 (0.75-
stroke/TIA (0.81- 0.99)
1.01)
Sardar P, AF/VTE Conventional 10 25031 Cochrane Low OR: 0.65 NS OR: 1.02
20144 Patients aged  therapy (VKA, ROB (0.48-0.87) (0.73-
> 75 years LMWH, 1.43)
Aspirin,
placebo)
Sardar P, AF Patients Warfarin 3 14527 Cochrane High OR 0.85 OR: OR: 0.84
2013% with previous ROB (0.74-0.99) 0.90 (0.69-
stroke/TIA (0.79- 1.03)
1.02)
Senoo K, Japanese AF Warfarin 3 1940 Cochrane Low RR: 0.45 NS RR: 0.66
2015% patients ROB (0.24-0.85) (0.29-
1.47)
Testa L, AF patients Warfarin 3 50578 Cochrane Low OR:0.92 OR: OR:0.98
2012Y ROB (0.83-1.02) 0.90 (0.91-
(0.84- 1.07)
0.96)
Combination of Dabigatran, Rivaroxaban, Apixaban and Edoxaban
Biondi- AF patients Warfarin 7 52701 Cochrane Low OR:0.81 OR: OR:0.83
Zoccai G, ROB (0.71-0.92) 0.88 (0.68-
201318 (0.82- 1.02)
0.95
Briceno DF,  AF patients Warfarin 5 72963 None Unclear OR: 0.84 OR: OR: 0.79
2015%° (0.72-0.97) 0.89
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(0.84- (0.65-
0.94) 0.97)
Dentali F, AF patients VKAs 12 54875 JADAD Low RR:0.77 RR:0.89 RR:0.86
2012% score (0.70-0.86) (0.83- 0.72-
Allocation 0.96) 1.02)
treatment
concealment
Jia B, AF patients Warfarin 5 72911 Cochrane Low RR: 0.80 RR:0.90 RR:0.86
20142 ROB (0.71-0.91) (0.85- (0.74-
0.95) 0.99)
Liew A, AF patients Warfarin 4 71683 Cochrane High NS RR:0.89 NS
2014% ROB (0.85-
0.94
Ruff CT, AF patients Warfarin 4 71683 Tools used Low RR:0-81 RR: RR: 0.86
2014% were not (0.73-0.91) 0-90 0.73-
specified (0.85- 1.00)
0.95)
Sadlon AH, AF Patients VKA ora 8 27557 Cochrane Low OR: 0.71 NS OR: 0.98
2016% aged >75 consecutive ROB (0.62-0.82) (0.90-
years regimen of 1.06)
LMWH with
VKA
Combination of Rivaroxaban, Apixaban and Edoxaban (Factor Xa Inhibitors)
Gandara V, AF patients VKAs 3 53570 Cochrane Low OR: 1.01 NS NS
2016% ROB (0.81-1.24)
Garg J, AF patients VKAs 11 59164 None High OR: 0.82 OR: OR: 0.74
2016% (0.68-0.99) 0.88 (0.58-
(0.83- 0.96)
0.94)
Nunes JPL, AF patients Warfarin 3 53570 None High RR:0.901 RR: RR:
20147 (0.78-1.03) 0.892 0.773
(0.84- (0.58-
0.94) 1.02)
GENOTYPE-GUIDED WARFARIN DOSING
Belley-Cote  Patients Standard VKA 12 3217 Modified Low RR:0.74 RR:1.12 RR:0.71
EP, 2015% indicated for dosing Cochrane (0.37-1.49) (0.46- (0.38-
anticoagulants  algorithms ROB 2.74) 1.29)
Shi C, Patients Conventional 11 2678 Cochrane Low RR: 0.52 RR:1.38 RR:0.36
2015% indicated for ~ dosing of ROB (0.21-1.24) (0.54-  (95% Cl:
anticoagulants  warfarin 3.49) 0.15-
0.89)
Tang HL, Patients Conventional 11 2677 Cochrane Low OR: 0.83 OR: OR: 0.44
2015% indicated for dosing of ROB (0.30-2.27) 1.18 (0.18-
anticoagulants  warfarin (0.42- 1.10)
3.28)
Tang T, Patients VKA standard 8 1805 Modified High Secondary outcome (INR > 4,
2015% indicated for dosing JADAD Thromboembolic events & major
anticoagulants score with bleeding events)
allocation RR: 0.89
treatment (0.79-1.0)
concealment
ANTICOAGULATION CLINICS
Zhou S, Patients Usual care (a 8 1493 Cochrane High OR: 0.89 OR: OR: 0.90
2016% indicated for control group ROB (0.56-1.44) 0.97 (0.37-
anticoagulants  of physicians, (0.44- 2.19)
nurses & other 2.11)
healthcare
professionals
in providing
management
PATIENT’S SELF-MONITORING
Alonso- Patients Usual 23 8725 None High RR: 0.59 RR:0.76 RR:0.96
Coello P, indicated for management (0.46-0.77) (0.58- (0.81-
2015% anticoagulants  of oral 0.99) 1.13)
anticoagulation PST
RR: 0.83 PST
(0.57-1.21)  RR:0.95
(0.78-
PSM 1.15)
RR: 0.45
(0.32-0.64) PS,
RR: 0.62
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(0.49-

0.78)
Bloomfield Patients Usual care 22 8413 Schulz High OR: 0.58 OR: OR: 0.89
HE, 20113 indicated for (received Criteria (0.45-0.75) 0.74 (0.75-
anticoagulants  anticoagulation (0.63- 1.05)
management in 0.87)
anticoagulation
clinicsorina
primary care of
physician
office
Christensen  Patients Usual care 10 2636 Cochrane Low NS RR: 0.48 NS
TD, 2007%  indicated for ~ provided by ROB (0.29-
anticoagulants  general 0.79)
practitioner
Heneghan Patients Usual care 28 8950 Cochrane Low RR 0.58 RR:0.85 RR:0.95
CL,?2016% indicated for ROB (0.45-0.75) (0.71- (0.80-
anticoagulants 1.01) 1.12)
PST
RR: 0.69 PST PST
(0.49-097) RR:0.94 RR:0.90
(0.78- 0.74-
PSM 1.15) 1.09)
RR: 0.47
(0.31-0.70) PSM PS,
RR:0.55 RR:1.08
(0.36- (0.79-
0.84) 1.47)
Sharma P, Patients Standard clinic 26 8763 Cochrane Low RR: 0.58 RR:0.83 RR:1.02
2015* indicated for care (consisted ROB (0.40-0.84) (0.63- (0.86-
anticoagulants  of INR 1.10) 1.21)
monitoring PST
managed by RR: 0.99 PST PST
healthcare (0.75-1.31) RR:0.97 RR:0.99
professionals) (0.78- (0.80-
PSM 1.19) 1.23)
RR:0.51
(0.37-0.69) PSM PSM
RR:0.68 RR:1.08
(0.46- (0.81-
1.01) 1.45)
ANTICOAGULATION CLINICS AND PATIENT’S SELF-MONITORING
Wells PS, Patients Usual care 16 NS JADAD Low OR: 0.51 OR: OR: 0.78
2013% indicated for (venipuncture score (0.35-0.74) 0.58 (0.53-
anticoagulants  blood drawn Schulz (0.38-
for INR test criteria 0.89) 1.14)
with
management
provided by
anticoagulation
clinic or
individual

practitioner)

Abbreviations: AF, atrial fibrillation; CI, confidence interval; NS, not specified; RCT, randomized controlled trial; RR, risk ratios;
ROB, risk of bias; OR, odds ratio; PSM, patient’s self-management; PST, patient’s self-testing; SE, systemic embolism; VKA, vitamin

K antagonists
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S-5-4. Summary Results from ROBIS Evaluation of 34 Systematic Reviews

Phase 2 Phase 3

1. Study 2. Identification and 3. Data collection and 4. Synthesis and RISK OF BIAS IN

eli_gib_ility selection of studies study appraisal findings THE REVIEW

criteria
Adam SS, 2012 Low High High High High
Baker W, 2012 Low Low Low Low Low
Biondi-Zoccai G, 2013 Low Low Low Low Low
Bloom BJ, 2014 High High Low Low High
Briceno DF, 2015 Low Low Unclear Low unclear
Capodanno D, 2013 Low Unclear Unclear Unclear Unclear
Dentali F, 2012 Low Low Low Low Low
Gandara V, 2016 Low Low Low Unclear Low
Garg J, 2016 Low High High High High
Gomez-Outes A, 2013 Low Low Low Low Low
Jia B, 2014 Low Low Unclear High Unclear
Katsanos AH, 2016 Low Low Low Low Low
Liew A, 2014 Low High Unclear Low High
Miller CS, 2012 Low Low Low Low Low
Morilla MA, 2012 Low High Low High High
Ntaios G, 2012 Low High High High High
Nunes JPL, 2014 Unclear Unclear Unclear High High
Ruff CT, 2014 Low High High Low Low
Sadlon AH 2016 Low High Low Low Low
Sardar P, 2013. Low High Low Low High
Sardar P, 2014 Low Low Low Low Low
Senoo K, 2015 Low Low Low Low Low
Testa L, 2012 Low Unclear Low Low Low
Belley-Cote EP, 2015 Low Low Low Low Low
Shi C, 2015 Low Low Low Low Low
Tang HL, 2015 Low Low Low Low Low
Tang T, 2015 High High Low High High
Bloomfield HE, 2011 Low High High Low High
Zhou S, 2016 Low High Low High High
Alonso-Coello P, 2015 High Unclear High Low High
Christensen TD, 2007 Low Low Low Low Low
Heneghan CJ, 2016 Low Low Low Low Low
Sharma P, 2015 High High Low Low Low
Wells PS, 2007 Low Low Low Low Low
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S-5-5. Graphical Representation for ROBIS Evaluation of 34 Systematic Reviews

RISK OF BIAS IN THE REVIEW igh

4. Synthesis and findings Unclear

Low
3. Data collection and study appraisal
Darker colours
2. Identification and selection of studies indicate
overall ROB
1. Study eligibility criteria rating; lighter
colours
concern
judgments
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S-6-1. Search Strategy and PRISMA Flow

EMBASE Search Strategy
#1 atrial fibrillation (121926)
#2 Anticoagulant (80605)
#3 Warfarin (80605)
#4 ‘self-care’/exp OR ‘self-evaluation’/exp OR ‘self-monitoring’/exp OR ‘point of care
testing’/exp (106392)
#5 Pharmacogenetic OR ‘vkorcl gene’/exp OR ‘cytochrome p450 2¢9’/exp OR ‘vitamin K

epoxide reductase’/exp (14302)
#6 ‘ambulatory care’/exp OR ‘international normalized ratio’/exp OR ‘clinics’/exp OR

‘pharmacist’/exp OR ‘nurse’/exp (277186)

#7 #4 OR #5 OR #6 (389724)

#8 #3 AND #7 (13765)

#9 ‘dabigatran’/de OR ‘apixaban’/de OR ‘edoxaban’/de OR ‘rivaroxaban’/de (9477)

#10 ‘left atrial appendage closure device’/exp OR ‘heart atrium appendage’/exp OR ‘prostheses
and orthoses’/exp (332818)

#11 #8 OR #9 OR #10 (352953)

#12 #1 AND #11 (15202)

#13 #13 AND (‘clinical trials’/de OR ‘controlled clinical trial’/de OR ‘multicenter study’/de OR

‘randomized controlled trial’/de) (1627)
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PRISMA Flow Diagram

N
= Records identified through Additional records identified
-g database searching through other sources
S (n=2973) (n =35)
=
o
=
)
= \ 4 h 4
—
S Records after duplicates removed
(n=2936)
=)
= .
g
@ Records screened R Records excluded
< = =
R (n=2936) (n=2747)
— v
Full-text articles Full-text articles excluded,
assessed for eligibility with reasons (n = 152)
e (n = 189)
E Not a randomized control trial (n=18)
En Reviews/editorials/abstract only (n=11)
o= h 4 Subgroup analysis not of interest (n=14)
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qualitative synthesis Not a comparison of interest (n=31)
{n - 37) No relevant outcomes (n=19)
— No full-text available (n=3)
A 4
v . . .
- Studies included in
= guantitative synthesis
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S-6-2. Interventions

General Abbreviations of Interventions

Intervention General characteristics
Abbreviations

APX Apixaban 5mg BD or 2.5mg BD
ASA Aspirin of any doses

CONTROL Placebo/Control/No treatment

CLP Clopidogrel 75mg OD
DBG-110MG Dabigatran 110mg BD
DBG-150MG Dabigatran 150mg BD

EDX-30MG Edoxaban 30mg OD

EDX-60MG Edoxaban 60mg OD

GNT Genotype-guided warfarin dosing
RVX Rivaroxaban 20mg OD or 15mg OD
SM Patient’s self-management of warfarin
ST Patient’s self-testing of warfarin
WTH Watchman Device insertion with

temporary warfarin use

Abbreviations: APX, apixaban; ASA, aspirin; CLP, clopidogrel; DBG-110MG, dabigatran 110mg; DBG-150MG, dabigatran
150mg; EDX-30MG, edoxaban 30mg; EDX-60MG, edoxaban 60mg; GNT, genotype-guided warfarin dosing; INR, international
normalized ratio; RVX, rivaroxaban; SM: self-management of warfarin; ST: self-testing of warfarin; WTH: Watchman device;

BD, twice daily; OD, once daily
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Graphic Representation of Anticoagulant Interventions for Stroke Prevention in Patients with Atrial

Fibrillation

Genotype
based
dosing

Left atrial appendage
closure procedure
(e.g. Watchman device)

Usual
NOACs Warfarin
Care

Self-
management
Self-
testing

Warfarin Care Bundles

Usual warfarin care: Warfarin therapy alone without any supplementary interventions but

may have been delivered either in hospitals, primary care or anticoagulation clinics.

Warfarin Care Bundles : A structured way of improving the process of warfarin care by
performing several interventions (up to five) collectively to have aggregated beneficial effects

on patient’s outcomes

NOACs: novel oral anticoagulants (direct thrombin inhibitors: dabigatran and factor Xa
inhibitors: rivaroxaban, apixaban and edoxaban). Other NOACs were excluded: betrixaban
because the indication for stroke prevention is still not approved; darexaban (YM50) and
AZDO0837 because they were discontinued, otamixaban (INN) due to its parenteral
administration; letaxaban (TAK-442), LY517717 and eribaxaban (PD0348292) as no further
information was available on clinical development; and ximelagatran as it was withdrawn

from the market due to hepatoxicity
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S-6-3. Characteristics of Included Studies

Description of Included Studies

Study name/ Year Type Country Spon n Typesof  Follow- Age % AF Time of Reporting
First author of sor AF up Eligibili pts outcome Pattern*
study Period ty assessment
(mo) (yrs) (mo)
Matchar DB* 2010  Multic  North Non- 2922 NS 24 -57 NA 82 24 - 57 1
entre America ISR
Khan TI? 2004 Single Europe Non- 79 NS 6 >65 100 6 2
centre ISR
SMAAF® 2005  Single  Europe ISR 202 NVAF 448 - NA 100 448 - 483 3
centre 483
Menendez- 2005 Single Europe ISR 737 NS 11.8 >18 50 11.8 2
Jandula B* centre (median (median)
)
Verret L ° 2012 Single  North ISR 117 NS 4 18-75 51 4 3
centre America
Pirmohamed M® 2013 Multic  Europe Non- 455 NS 3 >18 72.1 3 3
entre ISR
ACTIVE-W' 2006  Multic  North ISR 6706 NVAF 15.4 >55 100 154 1
entre America (median (median)
South )
America
Europe
Asia
Oceania
Africa
Liu X8 2014 Single Asia Non- 101 Persisten 24 >80 100 1,3,6,12, 18, 2
centre ISR tor 24
Permane
nt NVAF
SPAF 11° 1994  Multic  North Non- 1100 NVAF 37.2 >60 100 27.6 3
entre America ISR (age < (mean)
75)
EAFTY 1993 Multic ~ Europe ISR 439 Chronic 27.6 >25 100 27.6 1
entre Asia or (mean) (mean)
paroxys
mal
NVAF
WASPO! 2007 Single Europe NA 75 Permane 12 80-90 100 12 2
centre nt NVAF
Lavitola PL*? 2010  Single  South ISR 229 NS 57 >18 100 57 3
centre America (mean) (mean)
BAFTA® 2007  Multic  Europe Non- 973  NVAFor 324 >75 100 324 1
entre ISR atrial (mean) (mean)
flutter
AFASAK™ 1989  Multic  Europe ISR 1007  Chronic 24 >18 100 24 3
entre NVAF
AFASAK 2 1998  Single  Europe Non- 339 Chronic 42 >18 100 42 3
centre ISR NVAF
BAATAF! 1990  Multic  North ISR 420 Persisten 27.6 NA 100 27.6 3
entre America tor (mean) (mean)
permane
nt NVAF
CAFAY 1991  Multic  North Non- 378 Chronic 15.2 >19 100 15.2 1
entre America ISR or (mean) (mean)
paroxys
mal
NVAF
JAST?® 2006  Multic  Asia Non- 871 NVAF 25.6 NA 100 25.6 3
entre ISR (mean) (mean)
Chen KP® 2012 Multic  Asia Non- 440 NVAF 15 50-80 100 15 2
entre ISR (mean) (mean)
SPAF 12 1991 Multic ~ North Non- 421 NVAF 15.6 NA 100 15.6 3
entre America ISR (mean) (mean)
PREVAIL* 2014 Multic  North ISR 407 NVAF 11.8 NA 100 11.8 3
entre America (mean) (mean)
PROTECT AF2? 2014  Multic  North ISR 707 NVAF 45.6 >18 100 45.6 3
entre America (mean) (mean)
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Europe

RELY® 2009 Multic North ISR 1811 NVAF 24 >18 100 24 2
entre America 3 (mean) (mean)
South
America
Europe
Asia
Oceania
Africa
ROCKET* 2011 Multic ~ North ISR 1426 NVAF 23.6 >18 100 23.6 2
entre America 4 (median (median)
South )
America
Europe
Asia
Oceania
Africa
ARISTOTLE 2011 Multic  Asia ISR 222 NVAF 3 >20 100 3 2
J» entre
ENGAGE 2013 Multic North ISR 2110 NVAF 34,1 >21 100 34.1 2
TIMI-48% entre America 5 (median (median)
South )
America
Europe
Asia
Oceania
Africa
ARISTOTLE? 2011 Multic North ISR 1820 NVAFor 21.6 NA 100 21.6 3
entre America 1 atrial (median (median)
South flutter )
America
Europe
Asia
Oceania
Africa
Weitz JI8 2010  Multic  North ISR 719  Persisten 3 18-85 100 3 2
entre America t NVAF
South
America
Europe
J-ROCKET? 2012 Multic Asia ISR 1278 NVAF 30 >20 100 30 2
entre
TRIPLE 2017 Multic Asia ISR 183 NVAF 1 >19 100 1 2
AXEL* entre
Chung N3 2011  Multic  Asia ISR 234 NVAF 3 18-80 100 3 2
entre
PETRO% 2007  Multic  North ISR 236 Paroxys 3 NA 100 3 2
entre America mal,
Europe persistent
or
permane
nt NVAF
Mao L3 2014  Single  Asia Non- 353 NVAF NA NA 100 NA 2
centre ISR
Yamashita T3* 2012 Multic Asia ISR 391 NVAF 3 >20 100 3 2
entre
AVERROES® 2011 Multic North ISR 5599 NVAF 13.2 >50 100 13.2 2
entre America (mean) (median)
South
America
Europe
Asia
Africa
Shosha RI%® 2017  Single  Africa NA 60 NVAF 3 18-60 100 3 2
centre
Boehringer 2014 Multic  Japan ISR 156 Paroxys 3 >20 100 3 2
Ingelheim® entre mal,
persistent
or
permane
nt NVAF

ISR=industry-sponsored research, mo = months, NA= not available, NS = not specified, NVAF = non-valvular atrial fibrillation, pt = patients, yrs =
years, *1=Number of patients whose first event is of a given type, patients censored thereafter; 2=Number of patients experiencing at least one
event of each given type; 3=Total number of events of each type

Page | 144



Description of Participants of Included Studies

Study Treatment Age Male HTN DM HF Previou DLP Mi Smo TT  Average CHAD
name/ (n) (year) % % % %  sstroke % % ker R CHADS S2
First or TIA % % 2Score Score
author % >2
%
Matchar UC+ST 66.6 Mean 98 71 9 28 9 NA NA NA 66.2 1.94 59.4
1
DB uc 67.4 Mean 98 69 34 30 10 NA NA NA 62.4 1.95 61
Khan TI2 UC+ST 75 Median 65 NA NA NA NA NA NA 7 711 NA NA
uc 73 Median 48.7 NA NA NA NA NA NA 5 63.2 NA NA
SMAAF? UC+SM 64.6 Mean 714 NA NA NA NA NA NA NA 67.8 NA NA
uc 64.1 Mean 61.4 NA NA NA NA NA NA NA 58.5 NA NA
Menendez  UC+SM 65.5 Mean 52 48.6 15. NA NA NA NA NA 60.8 NA NA
-Jandula 4
B* ucC 64.5 Mean 54 42.8 13. NA NA NA NA NA 58.4 NA NA
6
Verret L ° UC+SM 58.4 Mean 67.2 NA NA NA NA NA NA NA 80 NA NA
uc 57 Mean 69.6 NA NA NA NA NA NA NA 755 NA NA
Pirmoham  UC+GNT 67.8 Mean 64.2 NA NA NA NA NA NA 10.3 67.4 NA NA
ed M® ucC 66.9 Mean 57.9 NA NA NA NA NA NA 12.8 60.3 NA NA
ACTIVE- ucC 70.4 Mean 66 82 21 31 15 NA 18 NA 63.8 2.0 NA
w7’ ASA+CLP 70,2 Mean 67 83 21 30 15 NA 17 NA NA 2.0 NA
Liu X8 uc 84.8 Median 60.8 39.2 21. 21. NA NA 15 255 NA 2.9* NA
6 6
ASA 84.4 Median 60 38 22. 20. NA NA 14 24 NA 2.8* NA
0
SPAF 11° uc 70 Mean NA NA NA NA NA NA NA NA NA NA NA
ASA 70 Mean NA NA NA NA NA NA NA NA NA NA NA
EAFT uc 71 Mean 55 19.1 5.3 3.6 12 5.3 7 NA NA NA NA
CONTROL 70 Mean 58 19.1 6.5 4.7 14.9 3.3 10 NA NA NA NA
WASPO"  UC 835 Median 55 49 3 NA NA NA NA NA 69.2 NA NA
ASA 82.6 Median 54 46 5 NA NA NA NA NA NA NA NA
Lavitola uc NS NS 20.2 NA 12. NA NA 11.8 NA NA 51.3 NA NA
PL12 6
ASA NS NS 22.7 NA 12. NA NA 9.1 NA NA NA NA NA
7
BAFTAL uc 815 Mean 55 53 14 20 13 NA 10 NA 67 NA NA
ASA 815 Mean 54 55 13 19 12 NA 12 NA NA NA NA
AFASAK uc 72.8 Median 53 32 7 50 6 NA 8 40 73 NA NA
14 ASA 751  Median 55 33 8 54 5.1 NA 7 37 NA NA NA
CONTROL 74.6 Median 54 31 10 51 6.3 NA 8 35 NA NA NA
AFASAK uc 73.2 Mean 57 47 14 70 8 NA 8 31 73 NA NA
215 ASA 73.1 Mean 65 43 10 70 8 NA 7 38 NA NA NA
BAATAF uc 68.5 Mean 75 51 14 24 3 NA 10 7 NA NA NA
16 CONTROL 675  Mean 70 51 16 28 3 NA 16 10 NA NA NA
CAFAY uc 68 Mean 75.9 43.3 13. 23. 3.2 NA 15 NA 43.7 NA NA
9 5
CONTROL 67.4 Mean 73.3 34 10 20. 4.2 NA 12 NA NA NA NA
4
JAST!8 ASA 65.5 Mean 36.6 36.6 12. 8.3 2.6 239 NA 32.8 NA NA NA
7
CONTROL 64.8 Mean 40.4 40.4 15. 10. 25 21.2 NA 27.9 NA NA NA
3 1
Chen uc 66.8 Mean 59 59 12. 61. 20.9 15.9 54 NA 51.2 NA NA
KP1o 1 5
ASA 67.6 Mean 66.2 66.2 14. 65. 154 174 3 NA NA NA NA
9 6
SPAF |20 ucC 65 Mean 74 49 12 14 8.0 NA 10 13 NA NA NA
CONTROL 66 Mean 70 55 19 19 8.0 NA 6 13 NA NA NA
PREVAIL UC+WTH 74 Mean 67.7 88.5 33. 23. 275 NA NA NA NA 2.6 92.2
2 8 4
uc 74.9 Mean 74.6 97.1 29. 23. 28.3 NA NA NA 68 2.6 91.3
7 2
PROTEC UC+WTH 717 Mean 70.4 89.6 24. 26. 17.7 NA NA NA NA 2.2 66.3
T AF2 4 8
uc 72.7 Mean 70.1 90.2 29. 27 20.1 NA NA NA 70 2.3 73
5
RELY% DBG- 715 Mean 63.2 78.9 23. 31 20.3 NA 16.9 NA NA 2.2 67.8
150MG 1 8
DBG- 714 Mean 64.3 78.8 23. 32. 19.9 NA 16.8 NA NA 21 67.4
110MG 4 2
uc 71.6 Mean 63.3 78.9 23. 31 19.8 NA 16.1 NA 64 21 69.1
4 9
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ROCKET RVX 73 Median 60.3 90.3 40. 62. 54.9 NA 16.6 NA NA 3.48 100
24 4 6
ucC 73 Median 60.3 90.8 39. 62. 54.6 NA 18 NA 55 3.46 100
5 3
ARISTOT APX 69.7 Mean 83.8 82.4 25 0.7 28.4 NA NA NA NA 1.9 60.1
LE J® uc 717 Mean 81.1 85.1 20. 2.7 27 NA NA NA NA 19 50
3
ENGAGE EDX-60MG 72 Median 621 937  36. 58 28.1 NA NA NA NA 2.8 NA
TIMI-48% 4 2
EDX-30MG 72 Median 61.2 93.5 36. 56. 28.5 NA NA NA NA 2.8 NA
2 6
ucC 72 Median 62.5 93.6 35. 57. 28.3 NA NA NA 64.9 2.8 NA
8 5
ARISTOT  APX 70 Median 64.5 87.3 25. 35. 19.2 NA 14.5 NA NA 2.1 66
LEZ 0 5
ucC 70 Median 65 87.6 24, 35. 19.7 NA 13.9 NA 62.2 2.1 66
9 4
Weitz J128 EDX-60MG  64.9 Mean 66.2 NA NA NA NA NA NA NA NA NA 100
EDX-30MG  65.2 Mean 59.6 NA NA NA NA NA NA NA NA NA 100
uC 66 Mean 60.4 NA NA NA NA NA NA NA 49.7 NA 100
J- RVX 71 Mean 82.9 79.5 39 41, 63.8 NA 7 NA NA 3.27 100
ROCKET 3
2 ucC 71.2 Mean 78.2 79.5 37. 40. 63.4 NA 8.3 NA 65 3.22 100
1 2
TRIPLE RVX 70.2 Mean 57.9 68.4 25. NA 100 16.8 NA NA NA 2.7 716
AXEL3® 3
ucC 70.6 Mean 59.1 59.1 11. NA 100 20.5 NA NA 46.6 2.3 716
4
Chung EDX-60MG 659  Mean 688 738  27. 3L 238 NA NA NA NA 1.9 53.8
N3t 5 3
EDX-30MG  64.9 Mean 64.6 70.9 38 22. 26.6 NA NA NA NA 2.0 58.2
8
ucC 64.5 Mean 62.7 69.3 22. 32. 22.7 NA NA NA 45.1 1.8 46.7
7 0
PETRO% DBG- 70 Mean 81.3 71 27 31 175 NA NA 72.3 NA NA NA
150MG 3
ucC 69 Mean 84.3 70 21. 34. 18.6 NA NA 75.7 57.2 NA NA
4 3
Mao L33 RVX 75 Median 61 90.4 41. 60. 49.7 NA 16.9 NA NA 3.39 100
8 5
uc 75 Median 62.5 915 39. 61. 48.9 NA 17.6 NA NA 341 100
8 4
Yamashita EDX-60MG 68.4 Mean 81 74 21 24 30 NA NA 18 NA 2.1 NA
T3 EDX-30MG 68.8 Mean 81.7 75 18 24 23 NA NA 18 NA 1.9 NA
uc 70 Mean 82.9 71 31 33 30 NA NA 16 75.7 2.2 NA
AVERRO APX 70 Mean 59 86 19 40 14 NA NA NA NA 2.0 64.2
ES%® ASA 54 Mean 58 87 20 38 13 NA NA NA NA 2.1 63.3
Shosha RVX 55 Mean 60 53.3 13. 36. 26.6 NA NA NA NA NA 40
RI%6 3 6
uc 68.3 Mean 30 40 26. 30 10 NA NA NA 55 NA 33.3
6
Boehringe DBG- 68.3 Mean 91.4 NA NA NA NA NA NA NA NA NA NA
r 150MG
Ingelheim DBG- 69.9 Mean 78.3 NA NA NA NA NA NA NA NA NA NA
37 110MG
uc 67.4 Mean 91.9 NA NA NA NA NA NA NA NA NA NA

APX= apixaban; ASA = aspirin; ASA+CLP = aspirin + clopidogrel; DBG-110mg=dabigatran 110mg; DBG-150MG=dabigatran
150mg; EDX-30MG=edoxaban 30mg; EDX-60MG=edoxaban 60mg; RVX=rivaroxaban; UC=usual care warfarin; GNT = genotype-
guided warfarin dosing;, SM=patient’s self-management of warfarin, ST=patient’s self-testing of warfarin; WTH=watchman device;
HTN=hypertension; DM=diabetes melitus; HF=heart failure; TIA=transient ischemic attack; MI=myocardial infarction; TTR=time
in therapeutic range; CHADS: = congestive heart failure, hypertension, age >75 years, diabetes and previous stroke; NA=not available
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Details of Reported Concurrent Medications Received in the Included Studies

Study name/ Treatment ACEIi/ARBs Beta- Amiodarone Statins Digoxinor  Verapamil
First author (n) (%) blockers (%) (%) digitalis or

(%) preparations  diltiazem
(%) (%)
Matchar DB! UC+ST NA NA 8 NA NA NA
uc NA NA 8 NA NA NA
Khan T12 UCH+ST NA NA NA NA NA NA
uc NA NA NA NA NA NA
SMAAF3 UC+SM NA NA NA NA NA NA
uc NA NA NA NA NA NA
Menendez- UC+SM NA NA NA NA NA NA
Jandula B* uc NA NA NA NA NA NA
Verret L ° UC+SM NA NA NA NA NA NA
ucC NA NA NA NA NA NA
Pirmohamed UC+GNT NA NA NA NA NA NA
M6 ucC NA NA NA NA NA NA
ACTIVE-W’ ucC 15 56 NA 37 37 NA
ASA+CLP 15 58 NA 38 37 NA
Liu X8 ucC 78.4 72.5 15.7 58.9 13.8 NA
ASA 84 70 14 62 16 NA
SPAF II° ucC NA NA NA NA NA NA
ASA NA NA NA NA NA NA
EAFTY ucC NA NA NA NA NA NA
CONTROL NA NA NA NA NA NA
WASPO! ucC NA NA NA NA NA NA
ASA NA NA NA NA NA NA
Lavitola PL*? ucC NA NA NA NA NA NA
ASA NA NA NA NA NA NA
BAFTAR ucC NA NA NA NA NA NA
ASA NA NA NA NA NA NA
AFASAK™ ucC NA NA NA NA NA NA
ASA NA NA NA NA NA NA
CONTROL NA NA NA NA NA NA
AFASAK 2% ucC NA NA NA NA NA NA
ASA NA NA NA NA NA NA
BAATAF® ucC NA NA NA NA NA NA
CONTROL NA NA NA NA NA NA
CAFAY ucC NA NA NA NA NA NA
CONTROL NA NA NA NA NA NA
JAST® ASA NA NA NA NA NA NA
CONTROL NA NA NA NA NA NA
Chen KP?® ucC NA NA NA NA NA NA
ASA NA NA NA4 NA NA NA
SPAF 1% ucC NA NA NA NA NA NA
CONTROL NA NA NA NA NA NA
PREVAIL?* UC+WTH NA NA NA NA NA NA
ucC NA NA NA NA NA NA
PROTECT UC+WTH NA NA NA NA NA NA
AF? ucC NA NA NA NA NA NA
RELY® DBG-150MG 66.7 63.7 10.9 43.9 NA NA
DBG-110MG 66.3 62.9 10.4 44.9 NA NA
ucC 65.5 61.8 10.7 44.4 NA NA
ROCKET?* RVX NA 65.1 NA 42.96 38.78 NA
uc NA 65.7 NA 43.19 38.85 NA
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ARISTOTLE  APX NA NA NA NA NA NA
J*» ucC NA NA NA NA NA NA
ENGAGE EDX-60MG NA NA 12.3 NA 29.5 NA
TIMI-48% EDX-30MG NA NA 114 NA 29.5 NA
ucC NA NA 11.8 NA 30.9 NA
ARISTOTLE? APX 70.9 63.6 11.1 45 32 30.1
ucC 70.1 62.6 11.5 45.1 32.1 31.1
Weitz J1%8 EDX-60MG NA NA NA NA NA NA
EDX-30MG NA NA NA NA NA NA
ucC NA NA NA NA NA NA
J-ROCKET?® RVX NA NA NA NA NA NA
ucC NA NA NA NA NA NA
TRIPLE RVX NA NA NA NA NA NA
AXEL® ucC NA NA NA NA NA NA
Chung N3 EDX-60MG NA NA NA NA NA NA
EDX-30MG NA NA NA NA NA NA
ucC NA NA NA NA NA NA
PETRO®* DBG-150MG 69.8 73 5.4 60 45 18.7
ucC 81.4 70 8.5 53 45.7 20
Mao L% RVX NA NA NA NA NA NA
ucC NA NA NA NA NA NA
Yamashita T* EDX-60MG NA NA NA NA NA NA
EDX-30MG NA NA NA NA NA NA
ucC NA NA NA NA NA NA
AVERROES® APX 64 56 11 31 29 9
ASA 64 55 12 31 27 9
Shosha R1% RVX NA NA NA NA NA NA
ucC NA NA NA NA NA NA
Boehringer DBG-150MG NA NA NA NA NA NA
Ingelheim® DBG-110MG NA NA NA NA NA NA
ucC NA NA NA NA NA NA

APX= apixaban; ASA = aspirin; ASA+CLP = aspirin + clopidogrel; DBG-110mg=dabigatran 110mg; DBG-150MG=dabigatran
150mg; EDX-30MG=edoxaban 30mg; EDX-60MG=edoxaban 60mg; RVX=rivaroxaban; UC=usual care warfarin; GNT = genotype-
guided warfarin dosing;, SM=patient’s self-management of warfarin, ST=patient’s self-testing of warfarin; WTH=watchman device;
ACEIi/ARBs=angiotensin-converting enzyme inhibitors/angiotensin receptor blockers
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S-6-4. Matching of Major Bleeding Definitions

In order to minimize the heterogeneity on the definitions of major bleeding across the included
studies, major bleeding events were matched against the standardized bleeding end-point definitions
adopted by the Bleeding Academic Research Consortium (BARC).*® Major bleeding outcome was
collected based on BARC3-5 criteria because this bleeding definition was standardized to include
both clinical and laboratory information. Furthermore, BARC definition was the most updated
bleeding definition.

We directly collected major bleeding outcome from any studies reported outcome as BARC
definition. If not, the compatibility criteria were considered. The compatible definitions must be
standardized based on BARC 3-5 criteria and they must not contain any lower severity of bleeding.
For instance, ISTH major bleeding definition (fatal bleeding, symptomatic bleeding in a critical area
or organ such as intracranial, reduction of haemoglobin >2g/dL or transfusion of two or more units
of whole blood) could be categorized into BARC type 3A (reduction of haemoglobin 3 to <5g/DlI or
transfusion with overt bleeding), type 3B (reduction of haemoglobin >5g/dL), type 3c (intracranial
haemorrhage), and type 5 (fatal bleeding). Therefore, ISTH major bleeding was a compatible
definition and ISTH major bleeding outcomes could be collected into our analysis. In contrast, a non-
official definition such as ‘intracranial bleeding and/or requiring blood transfusion or surgical
intervention and/or hospitalization’ could not be categorized as compatible definition due to the
inclusion of hospitalization criteria which was unclear in severity and might not be compatible with

BARC 3-5.
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Major Bleeding Definitions of Each Study and Compatibility with BARC 3-5, TIMI Major, GUSTO

severe and ISTH Major Bleeding Definitions

Study Definition  Details in case of non-official bleeding Compatible Compatible Compatible Compatible
name/First of major  definition with BARC with TIMI with GUSTO with ISTH
Author bleeding 3-5 major severe major
ACTIVE-W' Non- Any bleeding requiring transfusion of at BARC 3A,3B  Incompatible Incompatible Reported as
official least two units of red blood cells or due to due to ISTH
definition  equivalent of whole blood, or which was transfusion transfusion
severe criteria criteria
AFASAK™ Non- Bleeding requiring medical intervention Incompatible Incompatible Incompatible Incompatible
official due to medical  due to medical  due to medical due to medical
definition intervention intervention intervention intervention
criteria criteria criteria criteria
AFASAK 2% Non- Fatal, life-threatening or potentially life- Incompatible Incompatible Incompatible Incompatible
official threatening, requiring surgical treatment due to surgical due due due to surgical
definition  or blood transfusion treatment transfusion transfusion treatment
criteria and surgical and surgical criteria
treatment treatment
criteria criteria
ARISTOTLE? ISTH BARC 3A, Incompatible Incompatible Reported as
3B, 3C,5 due to due to ISTH
hemoglobin hemoglobin
and and
transfusion transfusion
criteria criteria
ARISTOTLE ISTH BARC 3A, Incompatible Incompatible Reported as
J® 3B,3C,5 dueto dueto ISTH
hemoglobin hemoglobin
and and
transfusion transfusion
criteria criteria
AVERROES® Non- Clinically overt bleeding accompanied by BARC 3A, Incompatible Incompatible Compatible
official one or more of the following: a decrease 3B, 3C,5 due to due to
definition in the hemoglobin level of 2 g/dL or more hemoglobin hemoglobin
over a 24-hour period, transfusion of 2 or and and
more units of packed red cells, bleeding transfusion transfusion
at a critical site (intracranial, intraspinal, criteria criteria
intraocular, pericardial, intraarticular,
intramuscular with compartment
syndrome, or retroperitoneal), or fatal
bleeding
BAATAF' Non- Intracranial bleeding, fatal bleeding, or BARC 3A, Incompatible Incompatible Incompatible
official bleeding leading to the transfusions of 4 3C,5 due to due to due to
definition  units of blood within 48 hours transfusion transfusion transfusion
criteria criteria criteria
BAFTA® Non- Intracranial hemorrhage or fatal Incompatible Incompatible Incompatible Incompatible
official hemorrhage, or one that resulted in the due to surgery due to due due surgery
definition  need for transfusion or surgery criteria transfusion transfusion criteria
criteria criteria
Boehringer Non- Any bleed fulfilling one of the following Incompatible Incompatible Incompatible Incompatible
Ingelheim® official conditions: Fatal or life-threatening, due to surgical due to due to due to surgical
definition  retroperitoneal, intracranial, intraocular, treatment hemoglobin, hemoglobin treatment
or intraspinal bleeding (verified by criteria transfusion and criteria
objective testing, bleeding requiring and surgical transfusion
surgical treatment, clinically overt treatment criteria
bleeding leading to a transfusion of 4.5 criteria
units (equal to 2 units in EU/US) or more,
clinically overt bleeding leading to a fall
in hemoglobin of at least 2 g/dL
CAFAY Non- Any bleeding episode associated with a BARC 3A, Incompatible Incompatible Compatible
official 2g/dL decrease in serum hemoglobin or 3B, 3C due to due to
definition  requiring a blood transfusion or hemoglobin hemoglobin
bleeding into a sensitive location such as and and
the pericardium or retina transfusion transfusion
criteria criteria
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Chen KP® Non- Intracranial bleeding, fatal bleeding, or BARC 3A, Incompatible Incompatible Incompatible
official bleeding leading to the transfusion of four 3C,5 due to due to due to
definition  or more units of blood transfusion transfusion transfusion
criteria criteria criteria
Chung N3 Non- Fatal, bleeding associated with >2 g/dI BARC 3A, Incompatible Incompatible Compatible
official drop in hemoglobin, transfusion >800 ml 3B, 3C due to due to
definition  of packed red blood cells or whole blood, hemoglobin hemoglobin
and bleeding into a critical area or organ and and
(retroperitoneal, intracranial, intraocular, transfusion transfusion
intraspinal, intra-articular or pericardial criteria criteria
or intramuscular with compartment
syndrome)
EAFTY Non- Bleeding that required hospital Incompatible Incompatible Incompatible Incompatible
official admission, blood transfusion or surgery, due to due to due to due to
definition  or when they caused a permanent hospitalization  hospitalization  hospitalization  hospitalization
increase in disability and and and and
permanent permanent permanent permanent
disability disability disability disability
criteria criteria criteria criteria
ENGAGE ISTH BARC 3A, Incompatible Incompatible Reported as
TIMI 48% 3B,3C,5 due to due to ISTH
hemoglobin hemoglobin
and and
transfusion transfusion
criteria criteria
JAST® Non- Fatal bleeding, bleeding needed for Incompatible Incompatible Incompatible Incompatible
official hospital admission for treatment, blood due due to due to due to
definition  transfusion, or a decrease of hemoglobin hospitalization ~ hemoglobin, hemoglobin,  hospitalization
concentration 4 g/dL criteria transfusion transfusion criteria
and and
hospitalization  hospitalization
criteria criteria
J-ROCKET? Non- Clinically overt bleeding that was BARC 3A, Incompatible Incompatible Compatible
official associated with a fall in hemoglobin 3B, 3C,5 due to due to
definition ~ >20g/L, transfusion of >2 units of packed hemoglobin hemoglobin
red blood cells or whole blood, or and and
involved a critical site (intracranial, transfusion transfusion
intraspinal, intraocular, pericardial, intra- criteria criteria
articular, intramuscular with
compartment syndrome, retroperitoneal
hemorrhage), or had a fatal outcome
Khan TI? Non- Bleeding that was fatal, or was life- Incompatible Incompatible Incompatible Incompatible
official threatening, or was potentially life- due to surgical  dueto surgical  due to surgical due to surgical
definition  threatening, or led to severe blood loss, or  treatmentand  treatmentand  treatmentand  treatment and
led to surgical treatment, or led to hospitalization  hospitalization  hospitalization  hospitalization
moderate blood loss that was acute or criteria criteria criteria criteria
subacute, and was not explained by
trauma or surgery or bleeding that led
directly to hospitalization
Lavitola PL*? X X X X X
Liu X® Non- A Hb decrease of at least 2g/dL, a need BARC 3A, Incompatible Incompatible Compatible
official for at least 2-unit whole blood 3B, 3C due to dueto
definition  transfusion, or symptomatic hemorrhage hemoglobin hemoglobin
in major locations or organs and and
transfusion transfusion
criteria criteria
Mao L3 Non- Fatal bleeding, decreased in hemoglobin BARC 3A, Incompatible Incompatible Compatible
official > 2g/dL, bleeding requiring transfusion or 3B, 3C due to due to
definition  bleeding into a critical area or organ hemoglobin hemoglobin
(intracranial, intraocular) and and
transfusion transfusion
criteria criteria
Matchar DB* Non- Severe: Retroperitoneal, intracranial, Incompatible Incompatible Incompatible Incompatible
official intraspinal, intra-ocular, or pericardial due to surgical due to due to due to surgical
definition  bleeding or any other source of bleeding bleeding hemoglobin, hemoglobin, bleeding
that results in hemodynamic compromise criteria transfusion, transfusion, criteria
and surgical and surgical
Moderate: Bleeding requiring transfusion bleeding bleeding
of red blood cells or whole blood but criteria criteria

does not result in hemodynamic
compromise or bleeding associated with a
drop in hemoglobin of > 2 g/dL (rather
than a drop > 5g/dL) from baseline
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Surgical Bleeding: Patient had surgical
procedure, was transfused with blood,
and any of the following occurred: (i)
during intra operative period, number of
units transfused was more than number
specified in OR schedule sent to blood
bank prior to surgery, (ii) during post-
operative period, number of units
transfused was higher than expected by
operating physician and met other criteria
for major bleed

Menéndez- Non- Life-threatening bleeding or bleeding Incompatible Incompatible Incompatible Incompatible
Jandula B* official requiring transfusion or hospital due to due to due to due to
definition  admission hospitalization transfusion transfusion hospitalization
criteria and and criteria
hospitalization  hospitalization
criteria criteria
PETRO® Non- Fatal or life-threatening retroperitoneal, BARC 3A, Incompatible Incompatible Compatible
official intracranial, intraocular, or intraspinal 3B, 3C due to due to
definition  bleeding; or bleeding requiring surgery or hemoglobin hemoglobin
transfusion of 2 U or associated with a and and
decrease in hemoglobin of 2.0 g/DI transfusion transfusion
criteria criteria
Pirmohamed ISTH BARC 3A, Incompatible Incompatible Reported as
Mmé 3B,3C,5 dueto due to ISTH
hemoglobin hemoglobin
and and
transfusion transfusion
criteria criteria
PREVAIL# X X X X X
PROTECT Non- Intracranial or bleeding requiring BARC 3A,3C  Incompatible Incompatible Compatible
AFZ official transfusion due to due to
definition transfusion transfusion
criteria criteria
RELYZ Non- A reduction in the hemoglobin level of at BARC 3A, Incompatible Incompatible Compatible
official least 20 g/L, transfusion of at least 2 units 3B, 3C due to due to
definition  of blood, or symptomatic bleeding in a hemoglobin hemoglobin
critical area or organ and and
transfusion transfusion
criteria criteria
ROCKET# Non- Clinically overt bleeding associated with BARC 3A, Incompatible Incompatible Compatible
official any of the following: fatal 3B, 3C,5 due to due to
definition  outcome, involvement of a critical hemoglobin hemoglobin
anatomic site (intracranial, spinal, ocular, and and
pericardial, articular, retroperitoneal, or transfusion transfusion
intramuscular with compartment criteria criteria
syndrome), fall in hemoglobin
concentration >2 g/dL, transfusion of >2
units of whole blood or packed red blood
cells, or permanent disability
Shosha RI%® Non- Clinically overt and associated with any BARC 3A, Incompatible Incompatible Compatible
official of the following: fatal outcome; 3B, 3C,5 due to dueto
definition  involvement of a critical anatomic site hemoglobin hemoglobin
(intracranial, spinal, ocular, pericardial, and and
articular, and retroperitoneal, transfusion transfusion
intraparenchymal, intraventricular, and criteria criteria
subdural subarachnoid); fall in
hemoglobin concentration>2 g/dl;
transfusion of>2 U of whole blood; or
packed red blood cells.
SMAAF® Non- Intracerebral or fatal hemorrhages which Incompatible Incompatible Incompatible Incompatible
official required transfusions or inpatient due to due to due to due to
definition  admission for more than 24 hours with or ~ hospitalization transfusion transfusion hospitalization
without surgical operation. criteria and and criteria
hospitalization  hospitalization
criteria criteria
SPAF I Non- Any bleeding that Involved the central Incompatible Incompatible Incompatible Incompatible
official nervous system, management requiring due to due to due to due to
definition  hospitalization with transfusion and/or hospitalization transfusion, transfusion, hospitalization
surgery, or permanent residual and hospitalization  hospitalization and
impairment. permanent and and permanent
permanent permanent
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disability disability disability disability
criteria criteria criteria criteria
SPAF II° Non- Overt bleeding that was (1) fatal, (2) life- BARC 5 Compatible Compatible Compatible
official threatening, (3) potentially life
definition  threatening, or (4) acute or subacute and
led to reoperation or moderate or severe
blood loss
Triple AXEL® ISTH BARC 3A, Incompatible Incompatible Reported as
3B, 3C,5 due to due to ISTH
hemoglobin hemoglobin
and and
transfusion transfusion
criteria criteria
Verret L° Non- Bleeding that required treatment or BARC 3A, Incompatible Incompatible Compatible
official medical evaluation or life-threatening or 3B, 5 due to due to fatal
definition  fatal treatment or criteria
medical
evaluation
criteria
WASPO! Non- Intracranial hemorrhage, fall in BARC 3A, Incompatible Incompatible Compatible
official hemoglobin by >2 g/dI, need for blood 3B, 3C due to due to
definition  transfusion hemoglobin hemoglobin
and and
transfusion transfusion
criteria criteria
Weitz JI8 ISTH BARC 3A, Incompatible Incompatible Reported as
3B, 3C,5 due to due to ISTH
hemoglobin hemoglobin
and and
transfusion transfusion
criteria criteria
Yamashita T3* Non- Life-threatening bleeding; intracranial, BARC 3A, Incompatible Incompatible Compatible
official intraspinal, intraocular (excluding 3B, 3C due to due to
definition  subconjunctival), retroperitoneal, hemoglobin hemoglobin
intraarticular, and and
or intrapericardial bleeding; clinically transfusion transfusion
overt bleeding accompanied by a criteria criteria

decrease in hemoglobin of >20 g/L; or
bleeding requiring transfusion of >4 units
of blood (1 unit= approximately 200 ml)
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S-6-5. Risk of Bias Assessment

Risk of Bias Graph: review authors’ judgements about each risk of bias item presented as percentages

for studies including in network analyses (37 studies)

Random sequence generation (selection bias)

Allocation concealment (selection bias) I

Blinding of participants and personnel
(performance bias)

Blinding of outcome assessment (detection bias)

Incomplete outcome data (attrition bias)

Selective reporting (reporting bias)

0% 25% 50% 75% 100%

| mLow risk of bias  OUnclear risk of bias B High risk of bias |

List of interventions examined by included studies for stroke prevention in AF patients

Number Interventions

1 Apixaban

2 Aspirin

3 Aspirin + Clopidogrel

4 Control/Placebo

5 Dabigatran 110mg BD

6 Dabigatran 150mg BD

7 Edoxaban 30mg OD

8 Edoxaban 60mg OD

9 Rivaroxaban OD

10 Usual Warfarin Care

11 Genotype-guided Warfarin Dosing

12 Patient’s Self-management of Warfarin
13 Patient’s Self-testing of Warfarin

14 Watchman Device Insertion with Temporary

Warfarin Use
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Risk of Bias Summary: review authors’ judgements about each risk of bias item for each included

study
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Study name/ First Author  Year Interventions Compared ] o < n o
ACTIVE-W7 2006 3,10
AFASAK14 1989 2,4,10
AFASAK 215 1998 2,10
ARISTOTLE? 2011 1,10
ARISTOTLE J%5 2011 1,10
AVERROES35 2011 1,2
BAATAF16 1990 4,10
BAFTA13 2007 2,10
Boehringer Ingelheim3? 2014 5,6,10
CAFAY? 1991 4,10
Chen KP1? 2012 2,10
Chung N3t 2011 7,8,10
EAFT10 1993 4,10
ENGAGE TIMI 4826 2013 7,8,10
JAST18 2006 2,4
J-ROCKET% 2012 9,10
Khan TI2 2004 10,13
Lavitola PL12 2010 4,10
Liu X8 2014 4,10
Mao L33 2014 9,10
Matchar DB? 2010 10,13
Menéndez-Jandula B4 2005 10,12
PETRO32 2007 6,10
Pirmohamed M® 2013 10,11
PREVAIL21 2014 10,14
PROTECT AF22 2014 10,14
RELYZ3 2009 5,6,10
ROCKET?4 2011 9,10
Shosha RI3¢ 2017 9,10
SMAAF3 2005 10,12
SPAF |20 1991 4,10
SPAF II° 1994 4,10
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TRIPLE AXEL30
Verret L5
WASPO11
Weitz JI28

Yamashita T34

2017
2012
2007
2010
2012

9,10
10, 12
4,10
7,8,10
7,8,10

‘ Low risk of bias

Unclear risk of bias ’ High risk of bias
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S-6-6. Network Map of Treatment Comparisons for Secondary Outcomes

CONTROL

ASA+CLP
DBG-110MG

EDX-30MG

UC+WTH

EDX-60MG

uc
Ischemic Stroke
CONTROL

UC+WTH
DBG-110MG

ASA

CONTROL

EDX-60MG

RVX
uc

Clinically Relevant Non-Major Bleeding
Intracranial Bleeding

DBG-110MG CONTROL CONTROL

ASA+CLP

EDX-30MG

EDX-30MG

EDX-60MG UC+GNT

EDX-60MG

uc

uc

Gastrointestinal Bleeding Myocardial Infarction
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S-6-7. Assessment of Inconsistency

Evaluation of the global inconsistency in network using the ‘design-by-treatment’ interaction model

for each outcome.

Network outcome Chi- P-value test for
square global
inconsistency

Primary Outcome

e Stroke or Systemic Embolism 4.23 0.5169

e All-cause Mortality 0.60 0.7407

e Major Bleeding 0.90 0.6382
Secondary Outcome

e Ischemic stroke 0.34 0.5598

e Clinically relevant non-major bleeding 0.27 0.6042

(CRNMB)

e Intracranial bleeding 1.03 0.5956

e Gastrointestinal bleeding 1.10 0.2936

e Myocardial infarction 0 0.9562
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S-6-8. Pairwise Meta-analyses Risk Ratios (95% Confidence interval) for All Dichotomous Outcomes

Pairwise meta-analysis risk ratio

Heterogeneity I

Comparisons vs. | Intervention NO.' NQ' of - (95% Cl) (varifaltion in RR

studies patients Fixed Random Effect attributable to
Effect heterogeneity)

Stroke or Systemic Embolism

ASA vs. | APX 1 5599 0.45 (0.32,0.62) | 0.45(0.32,0.62) .

uc vs. | APX 2 18419 0.78 (0.66,0.94) | 0.40(0.05,3.27) 59.20%

CONTROL vs. | ASA 2 1543 1.05 (0.74,1.47) | 1.05(0.74,1.47) 0.00%

uc vs. | ASA 7 2828 1.64 (1.27,2.12) | 1.69(1.00,2.83) 65.20%

uc vs. | ASA+CLP 1 6706 1.85(1.37,2.51) | 1.85(1.37,2.51) .

uc vs. | CONTROL 5 2329 2.69 (1.94,3.74) | 2.61(1.80,3.80) 14.00%

DBG-150MG vs. | DBG-110MG 1 12195 1.37(1.10,1.71) | 1.37(1.10,1.71) .

uc vs. | DBG-110MG 2 12135 0.91 (0.75,1.11) | 0.91(0.75,1.11) 0.00%

uc vs. | DBG-150MG 2 12444 | 0.66 (0.54,0.82) | 0.67(0.54,0.83) 0.00%

EDX-60MG vs. | EDX-30MG 2 14959 1.31(1.13,1.52) | 1.31(1.13,1.52) 0.00%

uc vs. | EDX-30MG 2 14969 1.14 (0.99,1.31) | 0.84(0.26,2.70) 41.50%

uc vs. | EDX-60MG 2 14970 | 0.86(0.74,1.01) | 0.81(0.47,1.40) 10.70%

uc vs. | RVX 5 16045 0.85 (0.74,0.98) | 0.86(0.75,0.99) 0.00%

UC+GNT vs. | UC 1 455 2.99 (0.12,72.94) | 2.99(0.12,72.94) .

UC+SM vs. | UC 2 1056 | 4.79 (1.75,13.11) | 4.76 (1.74,13.06) 0.00%

UC+ST vs. | UC 1 3001 1.01 (0.61,1.65) | 1.01(0.61,1.65)

UC+WTH vs. | UC 2 1114 1.11 (0.66,1.87) | 0.84(0.21,3.37) 50.80%

All-cause Mortality

ASA vs. | APX 1 5599 0.79 (0.62,1.01) | 0.79(0.62,1.01)

uc vs. | APX 1 18419 0.90 (0.81,1.00) | 0.90(0.81,1.00)

CONTROL vs. | ASA 1 871 1.16 (0.48,2.83) | 1.16(0.48,2.83)

uc vs. | ASA 6 3028 1.03 (0.86,1.23) | 1.03(0.86,1.23) 0.00%

uc vs. | ASA+CLP 1 6706 1.00 (0.80,1.23) | 1.00(0.80,1.23)

uc vs. | CONTROL 2 860 1.15(0.81,1.65) | 1.15(0.80,1.65) 0.00%

DBG-150MG vs. | DBG-110MG 1 12195 1.03(0.91,1.17) | 1.03(0.91,1.17)

uc vs. | DBG-110MG 1 12135 0.92 (0.81,1.04) | 0.92(0.81,1.04)

uc vs. | DBG-150MG 1 12208 0.89 (0.79,1.01) | 0.89(0.79,1.01)

EDX-60MG vs. | EDX-30MG 1 14069 0.95 (0.87,1.05) | 0.95(0.87,1.05)

uc vs. | EDX-30MG 1 14070 | 0.88(0.80,0.97) | 0.88(0.80,0.97)

uc vs. | EDX-60MG 1 14071 0.92 (0.84,1.01) | 0.92(0.84,1.01) .

uc vs. | RVX 2 15664 | 0.85(0.71,1.01) | 0.85(0.71,1.01) 0.00%

UC+GNT vs. | UC 1 455 0.40 (0.08,2.03) | 0.40(0.08,2.03)

UC+SM vs. | UC 1 854 2.51(0.98,6.39) | 2.51(0.98,6.39)

UC+ST vs. | UC 1 2922 1.04 (0.84,1.28) | 1.04(0.84,1.28)

UC+WTH vs. | UC 2 1114 1.99 (1.15,3.43) | 1.70(0.62,4.63) 51.70%

Major Bleeding

ASA vs. | APX 1 5599 1.12 (0.73,1.72) 1.12 (0.73,1.72) )

uc vs. | APX 18419 0.70 (0.61,0.81) | 0.70(0.61,0.81) 0.00%

uc vs. | ASA 616 0.65(0.24,1.77) | 0.72(0.12,4.26) 49.50%
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uc vs. | ASA+CLP 1 6706 1.07(0.81,1.42) | 1.07(0.81,1.42)

uc vs. | CONTROL 2 798 0.28 (0.06,1.36) | 0.30(0.06,1.47) 0.00%
DBG-150MG vs. | DBG-110MG 1 12091 0.87(0.75,1.00) | 0.87(0.75,1.00)

uc vs. | DBG-110MG 1 12037 0.81(0.70,0.94) | 0.81(0.70,0.94) .
uc vs. | DBG-150MG 2 12334 | 0.94(0.82,1.08) | 0.94(0.82,1.08) 0.00%
EDX-60MG vs. | EDX-30MG 3 14959 0.60 (0.52,0.70) | 0.61(0.52,0.71) 0.00%
uc vs. | EDX-30MG 3 14969 | 0.48(0.42,0.56) | 0.48 (0.42,0.56) 0.00%
uc vs. | EDX-60MG 4 14970 | 0.80(0.71,0.91) | 0.80(0.71,0.90) 0.00%
uc vs. | RVX 5 16110 1.00(0.88,1.14) | 0.96 (0.67,1.38) 29.60%
UC+GNT vs. | UC N/A 455 N/A N/A

UC+SM vs. | uC 1 117 0.49 (0.05,5.27) | 0.49 (0.05,5.27)

UC+WTH vs. | UC 1 707 1.55 (0.85,2.84) 1.55 (0.85,2.84)

Clinically Relevant Non-Major Bleeding

ASA vs. | APX 1 5599 1.14 (0.85,1.52) | 1.14 (0.85,1.52)

uc vs. | APX 2 18419 0.68 (0.59,0.79) | 0.68 (0.59,0.79) 0.00%
uc vs. | CONTROL 1 421 0.33(0.04,3.16) | 0.33(0.04,3.16)

DBG-150MG vs. | DBG-110MG 1 104 0.50(0.10,2.48) | 0.50(0.10,2.48)

uc vs. | DBG-110MG 1 98 0.45(0.09,2.22) | 0.45(0.09,2.22) .
uc vs. | DBG-150MG 2 346 1.14(0.52,253) | 1.13(0.51,2.51) 0.00%
EDX-60MG vs. | EDX-30MG 4 14959 0.79(0.73,0.86) | 0.77 (0.57,1.03) 8.40%
uc vs. | EDX-30MG 4 14969 0.69 (0.64,0.75) | 0.70 (0.65,0.75) 0.00%
uc vs. | EDX-60MG 4 14970 | 0.88(0.82,0.94) | 0.87(0.82,0.94) 0.00%
uc vs. | RVX 4 15927 | 1.04(0.97,1.12) | 1.04(0.97,1.11) 0.00%
Ischemic Stroke

ASA vs. | APX 1 5599 0.37(0.26,0.55) | 0.37(0.26,0.55) .
uc vs. | APX 2 18419 0.91(0.74,1.12) | 0.54(0.09,3.38) 49.10%
uc vs. | ASA 4 1853 3.14 (1.87,5.27) | 2.99 (1.77,5.06) 0.00%
uc vs. | ASA+CLP 1 6706 2.12(1.47,3.05) | 2.12(1.47,3.05)

uc vs. | CONTROL 3 1280 2.97(1.90,4.64) | 2.86(1.83,4.49) 0.00%
DBG-150MG vs. | DBG-110MG 1 12091 1.45(1.14,1.84) | 1.45(1.14,1.84)

uc vs. | DBG-110MG 1 12037 1.12(0.90,1.40) | 1.12(0.90,1.40)

uc vs. | DBG-150MG 1 12098 0.78 (0.61,0.99) | 0.78 (0.61,0.99)

EDX-60MG vs. | EDX-30MG 1 14069 1.41(1.20,1.66) | 1.41(1.20,1.66)

uc vs. | EDX-30MG 1 14070 1.42(1.20,1.67) | 1.42(1.20,1.67)

uc vs. | EDX-60MG 1 14071 | 1.00(0.84,1.20) | 1.00 (0.84,1.20)

uc vs. | RVX 4 15957 0.87(0.72,1.05) | 0.86 (0.69,1.07) 7.00%
UC+WTH vs. | UC 2 1114 0.72(0.37,1.43) | 0.74(0.37,1.46) 0.00%
Intracranial Bleeding

ASA vs. | APX 1 5599 0.84 (0.38,1.87) | 0.84(0.38,1.87)

uc vs. | APX 2 18419 0.42(0.31,0.58) | 0.42(0.31,0.58) 0.00%
CONTROL vs. | ASA 1 871 2.09 (0.39,11.35) | 2.09 (0.39,11.35) )
uc vs. | ASA 4 2082 0.67 (0.27,1.67) | 0.68 (0.27,1.70) 0.00%
uc vs. | ASA+CLP 1 6706 0.52(0.25,1.07) | 0.52(0.25,1.07) .
uc vs. | CONTROL 4 1658 0.83(0.24,2.85) | 0.83(0.22,3.17) 0.00%
DBG-150MG vs. | DBG-110MG 1 12001 0.76 (0.46,1.25) | 0.76 (0.46,1.25)

uc vs. | DBG-110MG 1 12037 0.31(0.20,0.48) | 0.31(0.20,0.48)
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uc vs. | DBG-150MG 1 12098 0.41(0.28,0.60) | 0.41(0.28,0.60)

EDX-60MG vs. | EDX-30MG 2 14331 0.66 (0.45,0.98) | 0.67 (0.45,0.98) 0.00%
uc vs. | EDX-30MG 1 14330 | 0.31(0.22,0.44) | 0.31(0.22,0.44)

uc vs. | EDX-60MG 2 14331 0.47(0.35,0.64) | 0.58 (0.18,1.87) 22.30%
uc vs. | RVX 5 16110 | 0.73(0.56,0.94) | 0.76 (0.53,1.08) 22.20%
UC+SM vs. | UC 1 737 1.00(0.14,7.08) | 1.00(0.14,7.08)

UC+ST vs. | UC 1 2922 0.73(0.30,1.81) | 0.73(0.30,1.81)

UC+WTH vs. | UC 2 1114 | 4.45(1.48,13.36) | 3.30 (0.44,24.86) 40.80%
Gastrointestinal Bleeding

ASA vs. | APX 1 5599 0.85(0.40,1.84) | 0.85(0.40,1.84)

uc vs. | APX 1 18201 0.88(0.68,1.14) | 0.88(0.68,1.14)

uc vs. | ASA 1 440 0.20 (0.02,1.63) | 0.20(0.02,1.63)

uc vs. | CONTROL 1 439 0.23(0.05,1.07) | 0.23(0.05,1.07)

DBG-150MG vs. | DBG-110MG 1 12091 0.74(0.59,0.92) | 0.74(0.59,0.92)

uc vs. | DBG-110MG 1 12037 111(0.87,142) | 1.11(0.87,1.42)

uc vs. | DBG-150MG 1 12098 1.50(1.20,1.89) | 1.50(1.20,1.89)

EDX-60MG vs. | EDX-30MG 1 14069 0.56 (0.45,0.69) | 0.56 (0.45,0.69)

uc vs. | EDX-30MG 1 14070 | 0.68(0.54,0.85) | 0.68 (0.54,0.85)

uc vs. | EDX-60MG 1 14071 | 1.22(1.01,1.48) | 1.22(1.01,1.48) :
uc vs. | RVX 3 15867 143 (1.17,1.74) | 1.33(0.48,3.70) 72.00%
UC+GNT vs. | UC 1 455 1.36 (0.64,2.89) | 1.36 (0.64,2.89)

Myocardial Infarction

ASA vs. | APX 1 5599 0.85(0.50,1.47) | 0.85(0.50,1.47)

uc vs. | APX 1 18419 0.88(0.66,1.17) | 0.88(0.66,1.17) .
uc vs. | ASA 3 1413 1.06 (0.59,1.90) | 1.06 (0.59,1.90) 0.00%
uc vs. | ASA+CLP 1 6706 1.55(0.92,2.61) | 1.55(0.92,2.61)

uc vs. | CONTROL 1 421 1.00 (0.14,7.00) | 1.00(0.14,7.00)

DBG-150MG vs. | DBG-110MG 1 12195 0.98(0.73,1.31) | 0.98(0.73,1.31)

uc vs. | DBG-110MG 1 12135 1.37(0.99,1.89) | 1.37(0.99,1.89)

uc vs. | DBG-150MG 1 12208 1.40(1.02,1.93) | 1.40(1.02,1.93) .
EDX-60MG vs. | EDX-30MG 2 14538 | 1.27(1.01,1.58) | 1.27(1.01,1.58) 0.00%
uc vs. | EDX-30MG 2 14555 1.21(0.97,1.51) | 1.21(0.97,1.51) 0.00%
uc vs. | EDX-60MG 2 14555 | 0.96(0.76,1.21) | 1.13(0.40,3.21) 20.10%
uc vs. | RVX 3 15481 0.82(0.64,1.06) | 0.82(0.63,1.06) 0.00%
UC+ST vs. | UC 1 2922 0.67(0.37,1.21) | 0.67(0.37,1.21)

Abbreviations: APX, apixaban; ASA, aspirin; CLP, clopidogrel; DBG-110MG, dabigatran 110mg; DBG-150MG, dabigatran 150mg;
EDX-30MG, edoxaban 30mg; EDX-60MG, edoxaban 60mg; GNT, genotype-guided warfarin dosing; RVX, rivaroxaban; SM: self-
management of warfarin; ST: self-testing of warfarin; WTH: Watchman device
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S-6-9. Results of Network Meta-Analyses

Intervention options are in order of their efficacy or safety ranking. Estimates are presented as risk
ratios (RR) and 95% confidence intervals. Treatments are ordered by rankings for each outcome.
Comparisons between interventions should be read from column to row for each outcome (row
intervention is reference). Risk ratios less than 1 favour the column-defining treatment. To obtain
risks ratios for comparisons in the opposite direction, reciprocals should be taken. Significant results
are in bold and underlined. Blue-colour box represents that unfavourable outcome was decreased. In

contrast, red-colour box represents that unfavourable outcome was increased.
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Results of network meta-analysis of interventions options on stroke or systemic embolism

UC+SM 0.24 (0.08, 0.68) 0.007 1
EDX-30MG 1.06 (0.65, 1.72) 0.820 2
UC+GNT 0.33 (0.13, 8.45) 0.506 3
ASA 1.72 (1.29,2.29) 0.000 4
ucC reference 5
RVX 0.79 (0.57,1.10) 0.166 6
UC+WTH 0.89 (0.45,1.78) 0.748 7
DBG-150MG 0.65 (0.39, 1.07) 0.089 8
UC+ST 0.99 (0.51,1.93) 0.986 9
APX 0.76 (0.51,1.12) 0.169 10
EDX-60MG 0.82 (0.51,1.32) 0.410 11
ASA+CLP 1.85 (1.07,3.21) 0.028 12
CONTROL 2.12 (1.49, 3.01) 0.000 13
DBG-110MG 0.89 (0.54, 1.46) 0.647 14
Number of RCTs 36

ucssM
:0_(%2&72] EDX-30MG

071 316
(0.022108) | (0.128272) | UC+GNT

014 0.61 0.19
(005.041) | (0.351.08) | (0.014.97) AsA

024 1.06 0.33 172 e
(0.08.068) | (065172) | (0.018.45) | (L29.2.29)

030 133 042 217 126
(0.10.090) | (077233) | (0.02.10.84) | (1.40.336) | (0.91.1.75) RVX

026 118 037 1.93 112 0.89
(008093) | (050282) | (0.0110.17) | (091406) | (0.562.23) | (041194 | CC*WTH

037 163 052 266 154 122 138 DBG-
011117) | (082324) | (0.021356) | (LA9473) | (094255) | (0.682.20) | (0583.26) | 150MG

024 106 034 173 101 0.80 0.90 0.65 oSt
(0.07.083) | (047242) | (0.01.9.09) | (0.84357) | (0.52.1.95) | (0.38167) | (0.35.2.34) | (0.28.150) +

031 140 044 227 132 105 118 0.85 131 aPx
(010096) | (076257) | (0.02.1141) | (1.51342) | (0.89.1.95) | (0.641.72) | (0.53.2.63) | (045.1.60) | (0.612.84)

029 130 041 211 122 0.97 1.09 0.79 122 0.93 DX.G0MG
(0.09.093) | (0812.07) | (0.0210.72) | (1.20.3.69) | (0.761.98) | (056.1.69) | (0.46,258) | (0.40.157) | (0.542.76) | (0.511.70)

013 057 0.18 0.93 054 0.43 0.48 035 054 041 044
(0.04042) | (027.119) | (0.01.478) | (0.501.73) | (0.31,094) | (0.23,0.81) | (0.201.16) | (047.0.73) | (0.231.27) | (021,0.80) | (0.21,092) | ASA+CLP

0.11 0.50 0.16 0.81 047 0.37 0.42 031 047 0.36 0.39 0.87 CONTROL
(0.04034) | (027.0.92) | (0.01406) | (056117) | (0.33.0,67) | (0.23,0.61) | (0.20.0.90) | (0.16.0.57) | (0.22.0.99) | (0.22.059) | (021.071) | (0.46.1.68)

027 119 0.38 1.93 112 0.89 1.00 0.73 112 0.85 092 208 238 DBG-
(0.08.085) | (060235) | (0.01985) | (L09.342) | (0.65.1.84) | (050.L.60) | (0.43.2.36) | (0.44.1.20) | (049.2.56) | (045.1.59) | (046.181) | (0.99.436) | (129.439) | 110MG

* Treatments are ordered by SUCRA rank.

reference).

Comparisons between treatments should be read from column to row for each outcome (row treatment is

Abbreviations: APX, apixaban; ASA, aspirin; CLP, clopidogrel; DBG-110MG, dabigatran 110mg; DBG-150MG, dabigatran 150mg;
EDX-30MG, edoxaban 30mg; EDX-60MG, edoxaban 60mg; GNT, genotype-guided warfarin dosing; RVX, rivaroxaban; SM: self-
management of warfarin; ST: self-testing of warfarin; WTH: Watchman device
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Results of network meta-analysis of interventions options on major bleeding

EDX-60MG 80 (0.71, 0.90) 0.000 1
DBG-110MG 0.81 (0.71,0.94) 0.004 2
ASA+CLP 1.07 (0.81, 1.42) 0.612 3
ASA 0.63 (0.41, 0.96) 0.030 4
UC+WTH 0.64 (0.35,1.18) 0.153 5
RVX 1.01 (0.89, 1.16) 0.840 6
DBG-150MG 0.94 (0.82, 1.08) 0.367 7
UC+GNT 1.00 (0.02, 50.40) 0.998 8
EDX-30MG 0.48 (0.42, 0.56) 0.000 9
APX 0.70 (0.61, 0.81) 0.000 10
UC+SM 2.03 (0.19, 21.83) 0.557 11
ucC reference 12
CONTROL 0.30 (0.06, 1.47) 0.138 13
Number of RCTs 23
EDX-60MG
0.98 DBG-
(08LL119) | 110MG
074 0.76
(0551.01) | (0551.03) | ASA+CLP
128 130 171
(082.1.98) | (0832.03) | (L03.2.84) ASA
124 126 167 097
(0.67.2.30) | (0.68235) | (0863.24) | (0.47203) | UCTWTH
079 0.80 1.06 0.62 0.64 v
(0.66,0.94) | [0.66097) | (078.1.44) | [0.20.096) | (0.34.1.18)
0.85 087 114 0.67 0.69 1.08 DBG-
(0711.02) | (075100) | (0.84156) | (0.43.104) | (0.37.127) | (0.89.130) | 150MG
0.80 0.81 107 0.62 0.64 101 093 UCAGNT
(0.02.40.01) | (0.02.40.74) | (0.0254.21) | (0.0132.03) | (0.0133.70) | (0.02.50.75) | (0.02:47.03)
1.65 168 222 130 133 210 194 2.08
(1.42.192) | (1372.06) | (1.62.3.04) | (0.832.03) | (0.72.248) | (172.255) | (1.59.2.37) | (0.04.10457) | EDX-30MG
114 116 153 0.89 0.92 144 134 143 0.69 aPx
[(094137) | (095141) | (1122.08) | (0.60.L34) | (0.49.170) | (119.1.74) | (110.1.62) | (0.037188) | (0.56,0.84)
039 0.40 053 031 032 0.50 0.46 0.49 0.24 035 i
(0.04423) | (0.04431) | (0055.76) | (0.033.43) | (0.033.66) | (0.05536) | (0.04497) | (0.014807) | (0.022.56) | (0.033.72) +
0.80 081 107 0.63 0.64 101 0.94 1.00 048 070 203 e
(0.71.090) | (071094) | (0811.42) | (0.41.096) | (035.1.18) | (0.89.1.16) | (0.82.1.08) | (0.0250.40) | (0.42.056) | [0.61.0.81) | (0.19.2183)
267 272 359 209 2.15 339 3.14 336 161 235 6.80 334 CONTROL
(0.54,13.21) | (055.13.46) | (0.71,18.10) | (0.40,10.89) | (0.39.11.83) | (0.68,16.76) | (0.631554) | (0.05.230.02) | (0.338.00) | (0.47.1163) | (0.39.11851) | (0.68,16.45)

* Treatments are ordered by SUCRA rank. Comparisons between treatments should be read from column to row for each outcome (row treatment is

reference).

Abbreviations: APX, apixaban; ASA, aspirin; CLP, clopidogrel; DBG-110MG, dabigatran 110mg; DBG-150MG, dabigatran 150mg;
EDX-30MG, edoxaban 30mg; EDX-60MG, edoxaban 60mg; GNT, genotype-guided warfarin dosing; RVX, rivaroxaban; SM: self-
management of warfarin; ST: self-testing of warfarin; WTH: Watchman device
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Results of network meta-analysis of interventions options on all-cause mortality

UC+WTH 0.49 (0.28, 0.86) 0.012 1
UC+SM 0.42 (0.17, 1.04) 0.061 2
uc 3
EDX-60MG 0.92 (0.84, 1.01) 0.081 4
ASA 1.07 (0.92, 1.24) 0.386 5
EDX-30MG 0.88 (0.80, 0.96) 0.007 6
DBG-150MG 0.89 (0.79,1.01) 0.069 7
RVX 0.85 (0.71, 1.01) 0.065 8
UC+ST 0.96 (0.78, 1.19) 0.725 9
CONTROL 111 (0.80, 1.56) 0.522 10
APX 0.89 (0.80, 0.98) 0.020 11
DBG-110MG 0.92 (0.81, 1.04) 0.169 12
ASA+CLP 1.00 (0.80, 1.23) 0.968 13
UC+GNT 251 (0.49, 12.81) 0.268 14
Number of RCTs 26

UC+WTH

(0‘416,137.{40) Uc+sM

049 0.42
(0.28.0.86) | (0.17,1.04) ue

0.53 046 1.09
030094) | (0.18114) | (0.99.L19) | EPX-60ME

046 039 094 0.86 asa
(026.082) | (0.160.99) | (0.81..09) | (0.73.1.03)

056 048 114 105 121
(0.32.098) | (019.119) | (L04125) | (0.95.115) | (1.02.1.45) | EPX-30MG

055 047 112 103 120 099 DBG-
031.098) | (0191.18) | (099127) | (0.89.121) | (099145) | (0.84115) | 150MG

058 050 118 1.09 126 104 105

(032104 | (020125) | (099.141) | (0.89.133) | (LODL59) | (0.85.1.27) | (0.85.1.31) RVX

051 044 104 0.96 111 0.91 093 088
(028.093) | (0.17.1.11) | (0.84.128) | (0.76120) | (086.143) | (0.72115) | (0.72118) | (06711s) | OCST

044 038 090 0.83 0.96 0.79 0.80 076 0.86 CONTROL
023.084) | (014099) | (064125) | (058.117) | (067.137) | (056.111) | (056.114) | (052111} | (0.58.1.28)

055 047 113 104 120 0.99 100 095 108 126
(031.097) | (0.191.18) | (L02424) | (091119 | (103141) | (0.861.13) | (0.861.18) | (078117) | (0.86.1.37) | (0.89.1.78) APX

054 046 1.09 1.00 116 096 097 092 105 122 097 DBG-
(030.095) | (0.181.15) | (096123) | (0861.17) | (096141) | (0.82112) | (0.86.1.10) | (0741.15) | (0.82.1.34) | (0.85.173) | (0831.13) | 110MG

049 042 1.00 0.93 107 0.8 0.90 0.85 0.97 112 0.89 092 ASALCLE
027.090) | (017107 | (081125) | (0.73117) | (0831.39) | (0.70112) | (0.701.15) | (0.641.12) | (0.721.31) | (0.75.167) | (0.70.113) | (0.72,1.18)

0.20 0.7 0.40 037 0.43 035 035 034 038 0.44 0.35 037 0.40
(0.03110) | (0.03.1.08) | (0.08203) | (0.07.1.86) | (0.082.18) | (0.07.1.79) | (0.07.1.82) | (007.1.73) | (0.07..98) | (0.082.34) | (0.07.181) | (0.07.L.87) | (0.082.05) | VC+GNT

* Treatments are ordered by SUCRA rank. Comparisons between treatments should be read from column to row for each outcome (row treatment is

reference).

Abbreviations: APX, apixaban; ASA, aspirin; CLP, clopidogrel; DBG-110MG, dabigatran 110mg; DBG-150MG, dabigatran 150mg;
EDX-30MG, edoxaban 30mg; EDX-60MG, edoxaban 60mg; GNT, genotype-guided warfarin dosing; RVX, rivaroxaban; SM: self-
management of warfarin; ST: self-testing of warfarin; WTH: Watchman device
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Results of network meta-analysis of interventions options on ischemic stroke

EDX-30MG 1.42 (1.20, 1.67) 0.000 1
ucC reference 2
ASA 2.65 (1.89,3.71) 0.000 3
RVX 0.87 (0.72, 1.05) 0.155 4
APX 0.93 (0.76, 1.14) 0.478 5
DBG-150MG 0.77 (0.61, 0.99) 0.042 6
UC+WTH 1.36 (0.69, 2.63) 0.378 7
EDX-60MG 1.00 (0.84, 1.20) 0.961 8
CONTROL 2.86 (1.83,4.49) 0.000 9
ASA+CLP 212 (1.47, 3.05) 0.000 10
DBG-110MG 112 (0.90, 1.40) 0.316 11
Number of RCTs 19
EDX-30MG
[1.216%671 ue
1= | e AsA
1.63 1.15 3.04
1.27,2.09) (0.95.1.39) (2.07.4.47) RVX
1.52 1.08 2.85 094
(1.18.108) | (0.88,1.31) 07.3.92 (0.71.1.24) APX
(i2e6) | poiien | @aesim | siisy | a1 | DBEISOME
(0.512'?21-11} (0.307",7'3461 (0.91.{?45.18] [0.30 2'.614.30] (0.304?39] (o.zoéi?.le UC+WTH
[1.z]'|ii11.661 (o.élé?l?m] (1.8‘266_*,3.86) [0.607'1.31?-13} (0.%?1?21] (0.507',?17.{04] [0.617.",325.74] EDX-60MG
pE 035 0.93 e = L 0.47 033 CONTROL
0.31,0.80) (0.22,0.55) (0.53.1.62) (0.19.050) (0.20,0.53) (0.16.0.45) (0.21,1.08) (0.22,057)
0.67 0.47 125 0.41 0.44 037 0.64 0.47 135 ASALCLP
(0.451.00) | (0.33.068) | (0.762.05) | [027062) | (029066) | (024057) | (030139) | (032071) | (0.762.41)
1.26 0.89 237 0.78 0.83 0.69 121 0.90 2.55 1.89 DBG-110MG
(096,1.67) | (0.7LL12) | (L38354) | (0.581.04) | (0.61112) | (0.54.088) | (0.59.2.49) (0.67.1.19) | [L55422) | [L23.2.90)

* Treatments are ordered by SUCRA rank. Comparisons between treatments should be read from column to row for each outcome (row treatment is

reference).

Abbreviations: APX, apixaban; ASA, aspirin; CLP, clopidogrel; DBG-110MG, dabigatran 110mg; DBG-150MG, dabigatran 150mg;
EDX-30MG, edoxaban 30mg; EDX-60MG, edoxaban 60mg; GNT, genotype-guided warfarin dosing; RVX, rivaroxaban; SM: self-
management of warfarin; ST: self-testing of warfarin; WTH: Watchman device
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Results of network meta-analysis of interventions options on clinically relevant non-major bleeding

CONTROL 0.33 (0.03, 3.16) 0.338 1
DBG-110MG 0.51 (0.11, 2.34) 0.385 2
DBG-150MG 1.13 (0.51, 2.51) 0.767 3
ASA 0.60 (0.44,0.83) 0.002 4
EDX-60MG 0.87 (0.82,0.94) 0.000 5
RVX 1.04 (0.97,1.11) 0.295 6
APX 0.68 (0.59,0.79) 0.000 7
EDX-30MG 0.70 (0.65, 0.75) 0.000 8
ucC reference 9
Number of RCTs 14
CONTROL
0.65
(0.04,9.99) | DBG-110MG
0.29 0.45
(0.03.3.22) {0.10,2.08) DBG-150MG
0.55 0.84 1.88
(0.06,5.38) (0.18.4.03) (0.79,4.45) ASA
0.38 058 129 0.69
(0.04,3.62) (0.13,2.69) (0.58,2.88) (0.49,0.96) EDX-60MG
0.32 0.49 1.09 0.58 0.84 RVX
(0.03,3.05) 0.11.2.26) (0.49,2.42) (0.42,0.81) | (0.76,0.93)
0.49 0.74 1.65 0.88 128 152 APX
(0.05.4.65) (0.16,3.46) (0.73.3.72) (0.66,1.17) (1.09,1.51) | (1.29,1.79)
0.48 0.73 1.62 0.86 1.26 1.49 0.98
(0.05.4.56) (0.16,3.38) (0.73.3.62) (0.62,1.21) (1161.36) | (1.35.1.66) (0.83.1.16) EDX-30MG
0.33 051 113 0.60 0.87 1.04 0.68 0.70 e
(0.03.3.16) (0.11.2.34) (0.51,2.51) (0.44083) | (0.82.0.94) (0.97.1.11) (0.59.0.79) | (0.65.0.75)

* Treatments are ordered by SUCRA rank. Comparisons between treatments should be read from column to row for each outcome (row treatment is

reference).

Abbreviations: APX, apixaban; ASA, aspirin; CLP, clopidogrel; DBG-110MG, dabigatran 110mg; DBG-150MG, dabigatran 150mg;
EDX-30MG, edoxaban 30mg; EDX-60MG, edoxaban 60mg; GNT, genotype-guided warfarin dosing; RVX, rivaroxaban; SM: self-
management of warfarin; ST: self-testing of warfarin; WTH: Watchman device
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Results of network meta-analysis of interventions options on intracranial bleeding

UC+WTH 0.22 0.22 (0.06, 0.76) 0.016 1
EDX-60MG 0.48 0.48 (0.30, 0.78) 0.003 2
DBG-150MG 0.41 0.41 (0.24, 0.70) 0.001 3
EDX-30MG 31 0.31(0.19, 0.52) 0.000 4
ASA 0.65 0.65 (0.34, 1.24) 0.199 5
RVX 0.76 0.76 (0.53, 1.08) 0.131 6
CONTROL 0.57 0.57 (0.19, 1.71) 0.316 7
DBG-110MG 0.31 0.31 (0.18, 0.55 0.000 8
ASA+CLP 0.52 0.52 (0.23, 1.17) 0.114 9
UC+SM 1.00 (0.14, 7.29) 0.998 10
uc reference 11
APX 0.44 0.44 (0.28, 0.70 0.000 12
UC+ST 1.37 1.37 (0.51, 3.64) 0.531 13
Number of RCTs 26
UC+WTH
o 102.%16.71) EDX-60MG
(0‘10524706) (0.51?..12?401 DBG-150MG
(0‘109',720.55) (0.916?561] [0‘613:,320.71j EDX-30MG
034 074 0.63 0.48
(0.08137) | (0.33165) | (027.147) | (0.211.10) ASA
0.29 0.63 054 0.41 0.86
(0.08105) | (035116 | (028102) | (022077) | (040..81) RVX
(0‘007',329.01) (n.zof:m) (0‘201'?'22.43] (0.10'}515.34) (0363.57) (0.412'?4?23} CONTROL
[0‘10;21.76] (0.714?;25) [0‘711',322.45] (0.41:%?21.15) [o.;él,]:gm a ZL;:IIJ 10‘513'?;31) DBG-110MG
043 0.93 0.79 0.61 126 147 110 0.60
(0.10,187) | (0.36239) | (030.2.00) | (023158) | (0443.57) | (0.60357) | (028432) | (022162) | ASA+CLP
0.22 048 0.41 0.32 0.65 0.76 057 0.31 052
(0.02230) | (0.06373) | (0.05322) | (004245 | (008529) | (0.10575) | (0.06555) | (0.04246) | (0.06446) Uc+sM
022 048 041 031 0.65 0.76 057 031 052 100
(0.06,0.76) | [0.30.0.78) | (0240.70) | (0.19.0.52) | (0.341.25) | (053.1.08) | (0.19171) | (0.180.55) | (0.23117) | (0.147.29) uc
050 109 0.93 071 147 172 129 0.70 117 225 226
(0.13185) | (057.208) | (0.46186) | (036139) | (0762.83) | (0.963.07) | (0.414.08) | (034145) | (046297) | (0.29.17.30) | (143.3.55) ApX
016 0.35 030 023 048 056 042 023 0.38 073 0.73 032
(003.078) | (012105 | (0.10091) | (0.08069) | (015155 | (0.20.158) | (0.10182) | (0.07.070) | (0.11135) | (0.08669) | (0.27.195) | (0.110.95) UCssT

* Treatments are ordered by SUCRA rank. Comparisons between treatments should be read from column to row for each outcome (row treatment is

reference).

Abbreviations: APX, apixaban; ASA, aspirin; CLP, clopidogrel; DBG-110MG, dabigatran 110mg; DBG-150MG, dabigatran 150mg;
EDX-30MG, edoxaban 30mg; EDX-60MG, edoxaban 60mg; GNT, genotype-guided warfarin dosing; RVX, rivaroxaban; SM: self-
management of warfarin; ST: self-testing of warfarin; WTH: Watchman device
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Results of network meta-analysis of interventions options on gastrointestinal bleeding

DBG-110MG 1.11 (0.21, 5.87) 0.903 1
CONTROL 0.23 (0.02, 2.20) 0.204 2
ASA 0.48 (0.07, 3.28) 0.457 3
EDX-60MG 1.22 (0.23, 6.41) 0.813 4
UC+GNT 0.74 (0.12, 4.51) 0.741 5
APX 0.62 (0.13, 2.86) 0.541 6
DBG-150MG 1.50 (0.29, 7.93) 0.631 7
RVX 137 (0.42, 4.43) 0.601 8
ucC reference 9
EDX-30MG 0.68 (0.13, 3.58) 0.648 10
Number of RCTs 10
DBG-110MG
{0.23;3.51} CONTROL
(0.1333.05) (0.003'%:22) AsA
(o.ooé?él.sz} (0.001',13?.‘11} (0.&?99] EDX-60MG
{0.1%%.65} (o.uoi,a52.67} (01?5",59‘5.17) (0.11:?333] UC+GNT
179 038 0.78 197 1.19
(0.19.17.10) | (0.025.66) | (0.163.83) | (0211872) | (0.1112.68) APX
(0.104?;.89} (0.001',12?53} (o.n%,sios] {O.{;Jé?BL.SO] (0.004?5?73} [0.0%%3195) DBG-150MG
0.81 0.17 0.35 0.89 0.54 0.45 1.10 v
(011623) | (00L215) | (0.03364) | (0.12681) | (006467 | (0.06331) | (0.148.42)
111 0.23 048 122 0.74 0.62 150 137 ue
(021587) | (002220) | (0.07328) | (0.23641) | (012451) | (0.13.286) | (0297.93) | (0.42.443)
{0.1;??.17} (0.002',3;60} [0.0%?;31.99] {0.321.390.46] {0.0&23.53) [0.106‘,932.74) [0.2-21:%.23] {o.zégé.m [a.;zlé%;m EDX-30MG

* Treatments are ordered by SUCRA rank. Comparisons between treatments should be read from column to row for each outcome (row treatment is

reference).

Abbreviations: APX, apixaban; ASA, aspirin; CLP, clopidogrel; DBG-110MG, dabigatran 110mg; DBG-150MG, dabigatran 150mg;
EDX-30MG, edoxaban 30mg; EDX-60MG, edoxaban 60mg; GNT, genotype-guided warfarin dosing; RVX, rivaroxaban; SM: self-
management of warfarin; ST: self-testing of warfarin; WTH: Watchman device
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Results of network meta-analysis of interventions options on myocardial infarction

ucC reference 1
ASA 1.04 (0.68, 1.59) 0.848 2
RVX 0.82 (0.63, 1.06) 0.128 3
APX 0.88 (0.67, 1.15) 0.340 4
ASA+CLP 1.55 (0.92, 2.61) 0.100 5
DBG-110MG 1.36 (0.99, 1.88) 0.058 6
EDX-60MG 0.95 (0.75, 1.20) 0.686 7
DBG-150MG 1.40 (1.01, 1.92) 0.041 8
EDX-30MG 1.21 (0.97, 1.50) 0.096 9
UC+ST 1.49 (0.83, 2.70) 0.185 10
CONTROL 1.00 (0.14, 7.00) 0.996 11
Number of RCTs 16
uc
(0.603?]?47] Aasa
(0.914;?12.53) (03-{17"22?-09] RVX
(0.317'.1':43) (0.711?;}1‘.9.80] (0.54?13.35] APX
(0.3%?1?09] (0.3051?.32] (C 30_!5!3l 95) {0.3132..517.02] ASA+CLP
(0.503'?301) (0.‘35,716.30) m;ﬁ_.&].an {o.d:J 2.661.98] (o.sli .12%09} DBG-110MG
((].El.';'?ESSJ (D.ﬁ.lf?ﬁ?a] (0.601.:,316.22] {0.605.?12.31] (0.91;.323.’88} [0;6.1,;23?13) EDX-60MG
LQ.QZ%B_‘A] (0.;'4,715.27) m,ioa%.aa_) m%%as_] (0.616.121.04} [0‘;}3-‘,)18.31) (0£é,618.01] DBG-150MG
0.83 0.86 0.68 073 1.28 1.13 0.79 116 EDX-30MG
(0.67.1.03) (0.54,1.39) (0.48,0.95) (0.52,1.03) (0.73,2.26) (0.77,1.67) 0.63,0.99) (0.79.1.71)
0.67 0.70 0.55 0.59 1.04 0.91 0.64 0.94 0.81 UC+ST
(0.37.1.21) (0.34,1.45) (0.29,1.05) (0.31,1.13) (0.47.2.28) (0.47,1.79) (0.34,1.21) (0.48,1.83) (0.43,1.52)
1.00 1.05 0.82 0.88 1.56 1.37 0.96 1.40 1.21 1.50 CONTROL
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* Treatments are ordered by SUCRA rank. Comparisons between treatments should be read from column to row for each outcome (row treatment is

reference).

Abbreviations: APX, apixaban; ASA, aspirin; CLP, clopidogrel; DBG-110MG, dabigatran 110mg; DBG-150MG, dabigatran 150mg;
EDX-30MG, edoxaban 30mg; EDX-60MG, edoxaban 60mg; GNT, genotype-guided warfarin dosing; RVX, rivaroxaban; SM: self-
management of warfarin; ST: self-testing of warfarin; WTH: Watchman device
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S-6-10. Treatment Ranking and Surface Under the Cumulative Ranking Curves (SUCRA)

SUCRA ranking curve for stroke or systemic embolism
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Abbreviations: APX, apixaban; ASA, aspirin; CLP, clopidogrel; DBG-110MG, dabigatran 110mg; DBG-150MG, dabigatran 150mg;
EDX-30MG, edoxaban 30mg; EDX-60MG, edoxaban 60mg; GNT, genotype-guided warfarin dosing; RVX, rivaroxaban; SM: self-
management of warfarin; ST: self-testing of warfarin; WTH: Watchman device
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SUCRA ranking curve for major bleeding
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Abbreviations: APX, apixaban; ASA, aspirin; CLP, clopidogrel; DBG-110MG, dabigatran 110mg; DBG-150MG, dabigatran 150mg;
EDX-30MG, edoxaban 30mg; EDX-60MG, edoxaban 60mg; GNT, genotype-guided warfarin dosing; RVX, rivaroxaban; SM: self-
management of warfarin; ST: self-testing of warfarin; WTH: Watchman device

Page | 172



SUCRA ranking curve for all-cause mortality
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Abbreviations: APX, apixaban; ASA, aspirin; CLP, clopidogrel; DBG-110MG, dabigatran 110mg; DBG-150MG, dabigatran 150mg;
EDX-30MG, edoxaban 30mg; EDX-60MG, edoxaban 60mg; GNT, genotype-guided warfarin dosing; RVX, rivaroxaban; SM: self-
management of warfarin; ST: self-testing of warfarin; WTH: Watchman device
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SUCRA ranking curve for ischemic stroke
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Abbreviations: APX, apixaban; ASA, aspirin; CLP, clopidogrel; DBG-110MG, dabigatran 110mg; DBG-150MG, dabigatran 150mg;
EDX-30MG, edoxaban 30mg; EDX-60MG, edoxaban 60mg; GNT, genotype-guided warfarin dosing; RVX, rivaroxaban; SM: self-
management of warfarin; ST: self-testing of warfarin; WTH: Watchman device
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SUCRA ranking curve for clinically relevant non-major bleeding
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Abbreviations: APX, apixaban; ASA, aspirin; CLP, clopidogrel; DBG-110MG, dabigatran 110mg; DBG-150MG, dabigatran 150mg;
EDX-30MG, edoxaban 30mg; EDX-60MG, edoxaban 60mg; GNT, genotype-guided warfarin dosing; RVX, rivaroxaban; SM: self-
management of warfarin; ST: self-testing of warfarin; WTH: Watchman device
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SUCRA ranking curve for intracranial bleeding
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Abbreviations: APX, apixaban; ASA, aspirin; CLP, clopidogrel; DBG-110MG, dabigatran 110mg; DBG-150MG, dabigatran 150mg;
EDX-30MG, edoxaban 30mg; EDX-60MG, edoxaban 60mg; GNT, genotype-guided warfarin dosing; RVX, rivaroxaban; SM: self-
management of warfarin; ST: self-testing of warfarin; WTH: Watchman device
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SUCRA ranking curve for gastrointestinal bleeding
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Abbreviations: APX, apixaban; ASA, aspirin; CLP, clopidogrel; DBG-110MG, dabigatran 110mg; DBG-150MG, dabigatran 150mg;
EDX-30MG, edoxaban 30mg; EDX-60MG, edoxaban 60mg; GNT, genotype-guided warfarin dosing; RVX, rivaroxaban; SM: self-
management of warfarin; ST: self-testing of warfarin; WTH: Watchman device
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SUCRA ranking curve for myocardial infarction
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Abbreviations: APX, apixaban; ASA, aspirin; CLP, clopidogrel; DBG-110MG, dabigatran 110mg; DBG-150MG, dabigatran 150mg;
EDX-30MG, edoxaban 30mg; EDX-60MG, edoxaban 60mg; GNT, genotype-guided warfarin dosing; RVX, rivaroxaban; SM: self-
management of warfarin; ST: self-testing of warfarin; WTH: Watchman device
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S-6-11. Cluster Rank Plot

Cluster rank incorporating risk estimates of stroke or systemic embolism (efficacy) vs. major bleeding

(safety)

Risk Estimates for Major Bleeding (%)

10

8

6

4

2

BUC+SM

|
| BASA+CLP
BUC+GNT BRVX muc |
B DBG-150MG I
|
|
|

@ BDBG-110MG
m EDX-60MG

Apx BUC+WTH BASA

] EDX-BOM%

: W CONTROL
|
|
1

I I I I I
2 4 6 8 10
Risk Estimates for Stroke and Systemic Embolism (%)

Abbreviations: APX, apixaban; ASA, aspirin; CLP, clopidogrel; DBG-110MG, dabigatran 110mg; DBG-150MG, dabigatran 150mg;
EDX-30MG, edoxaban 30mg; EDX-60MG, edoxaban 60mg; GNT, genotype-guided warfarin dosing; RVX, rivaroxaban; SM: self-
management of warfarin; ST: self-testing of warfarin; WTH: Watchman device
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S-6-12. Sensitivity Analyses

Sensitivity analyses for the risk of stroke or systemic embolism with intervention options of different

study characteristics

1.02
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1.06 105 1.06 1.01 114

EDX-30MG | 4 65, 1.72) 2 (0.64, 1.73) ! (0.64, 1.75) ! (0.55, 1.87) 8 (0.99, 1.31) 2
0.33 0.33 0.33 0.33

UC+GNT (0.13, 8.45) 8 - (0.01, 8.45) 2 (0.01, 8.67) 2 (0.01, 8.18) 3

ASA 172 4 172 3 1.60 3 1.65 4 1.85 4

(129, 2.29) (129, 2.30) (L13,2.26) (L17,233) (L48,2.32)

uc Reference 5 Reference 4 Reference 4 Reference 5 Reference 5
0.79 0.79 0.79 0.73 0.86

RVX (0.57, 1.10) 6 (0.57, 1.10) 5 (0.56, 1.12) 5 (0.45, 1.21) 6 (0.75,0.98) !
0.89 0.90 0.89 0.93 0.84

UCHWTH (0.45, 1.78) 7 (0.45, 1.80) 6 (0.45, 1.79) 7 (0.42, 2.03) 8 (0.50, 1.44) 6

DBG- 0.65 R 0.65 : 0.65 6 0.66 ; 0.66 R

150MG (0.39, 1.07) (0.39, 1.08) (0.39, 1.07) (0.35, 1.25) (054, 0.82)
0.99 0.98 0.99 0.99 0.99

uC+sT (0.51, 1.93) 9 (0.02, 49.37) 8 (0.51, 1.95) 9 (0.45, 2.19) 9 (0.61, 1.62) 9
0.76 0.76 0.73 0.73 0.80

APX (051, 1.12) 10 (0.51, 1.13) 9 (0.49, 1.11) 10 (0.44, 1.20) u (0.68,0.94) 10
0.82 0.81 0.82 0.79 0.86

EDX-60MG | (351, 1.32) n (0.50, 1.33) 10 (0.50, 1.33) 1 (0.43, 1.45) 10 (0.74, 1.01) 1
1.85 185 185 1.85 1.85

ASAFCLP (1,07, 321) 12 (1,06, 3.24) 1 (1,07, 3.21) 13 (0.93, 3.68) 12 (137, 2.51) 13
2.12 212 1.46 2.12 1.88

CONTROL | (4 49 3.01) 13 (149, 3.03) 12 (0.72, 2.96) 14 (143.3.16) 13 (L32,267) 12

DBG- 0.89 0.89 0.89 0.91 0.91

110MG (0.5, 1.46) 1 (0.54, 1.48) 13 (0.5, 1.46) 12 (0.48.1.73) 14 (.75, 1.11) 14

Overall

inconsistency 4.23 4.14 0.04 4.16 0.80

chi2 (P (p-0.5169) (p=05291) (p=0.9799) (p=0.5265) (p=0.8483)

value)

27
Number of 36 2 30 )
studies

Abbreviations: APX, apixaban; ASA, aspirin; CLP, clopidogrel; DBG-110MG, dabigatran 110mg; DBG-150MG,
dabigatran 150mg; EDX-30MG, edoxaban 30mg; EDX-60MG, edoxaban 60mg; GNT, genotype-guided warfarin dosing;
RVX, rivaroxaban; SM: self-management of warfarin; ST: self-testing of warfarin; WTH: Watchman device
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Sensitivity analyses for the risk of major bleeding with interventions options with different major

bleeding definitions
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Abbreviations: APX, apixaban; ASA, aspirin; CLP, clopidogrel; DBG-110MG, dabigatran 110mg; DBG-150MG, dabigatran 150mg;
EDX-30MG, edoxaban 30mg; EDX-60MG, edoxaban 60mg; GNT, genotype-guided warfarin dosing; RVX, rivaroxaban; SM: self-

management of warfarin; ST: self-testing of warfarin; WTH: Watchman device
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Sensitivity analyses for the risk of major bleeding with intervention options of different study

characteristics
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Abbreviations: APX, apixaban; ASA, aspirin; CLP, clopidogrel; DBG-110MG, dabigatran 110mg; DBG-150MG, dabigatran 150mg;
EDX-30MG, edoxaban 30mg; EDX-60MG, edoxaban 60mg; GNT, genotype-guided warfarin dosing; RVX, rivaroxaban; SM: self-
management of warfarin; ST: self-testing of warfarin; WTH: Watchman device
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Sensitivity analyses for the risk of all-cause mortality with intervention options of different study

characteristics
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CONTROL (0.80, 1.56) 10 (0.80, 1.56) 8 (0.37,2.30) u (0.80, 1.56) 10 (0.54,2.12) u
APX 0.89 11 0.89 9 0.89 12 0.89 11 0.89 12
(0.80,0.98) (0.80,0.98) 2 (0.80.0.98) (0.80,0.98) (0.80,0.98)
0.92 0.92 0.92 0.92 0.92
DBG-110MG (0.81, 1.04) 12 (0.81, 1.04) 10 (0.81, 1.04) 8 (0.81, 1.04) 12 (0.81, 1.04) 10
1.00 1.00 1.00 1.00 1.00
ASATCLP (080, 1.23) v (080, 1.23) v (080, 1.23) " (0.80, 1.23) v (0.80, 1.23) v
251 251 251 251
UC+GNT (©0.49,1281) | : : ©049,1281) | (0.49, 12.81) 4] 049128y | ¥
i(r)“c’g:]as'i'stency 0.60 0.60 0.29 0.63 0.70
e b vl (p=0.7407) (p=0.7407) (p=0.5930) (p=0.7303) (p=0.7061)
Number of 2% 22 21 20 24
studies

Abbreviations: APX, apixaban; ASA, aspirin; CLP, clopidogrel; DBG-110MG, dabigatran 110mg; DBG-150MG, dabigatran 150mg;
EDX-30MG, edoxaban 30mg; EDX-60MG, edoxaban 60mg; GNT, genotype-guided warfarin dosing; RVX, rivaroxaban; SM: self-
management of warfarin; ST: self-testing of warfarin; WTH: Watchman device
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$-6-13. Adjusted Funnel Plots

Comparison-adjusted funnel plot for the network of stroke or systemic embolism in all comparisons
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Abbreviations: APX, apixaban; ASA, aspirin; CLP, clopidogrel; DBG-110MG, dabigatran 110mg; DBG-150MG, dabigatran 150mg;
EDX-30MG, edoxaban 30mg; EDX-60MG, edoxaban 60mg; GNT, genotype-guided warfarin dosing; RVX, rivaroxaban; SM: self-
management of warfarin; ST: self-testing of warfarin; WTH: Watchman device
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Comparison-adjusted funnel plot for the network of major bleeding in all comparisons
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Abbreviations: APX, apixaban; ASA, aspirin; CLP, clopidogrel; DBG-110MG, dabigatran 110mg; DBG-150MG, dabigatran 150mg;
EDX-30MG, edoxaban 30mg; EDX-60MG, edoxaban 60mg; GNT, genotype-guided warfarin dosing; RVX, rivaroxaban; SM: self-
management of warfarin; ST: self-testing of warfarin; WTH: Watchman device
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Comparison-adjusted funnel plot for the network of all-cause mortality in all comparisons
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Abbreviations: APX, apixaban; ASA, aspirin; CLP, clopidogrel; DBG-110MG, dabigatran 110mg; DBG-150MG, dabigatran 150mg;
EDX-30MG, edoxaban 30mg; EDX-60MG, edoxaban 60mg; GNT, genotype-guided warfarin dosing; RVX, rivaroxaban; SM: self-
management of warfarin; ST: self-testing of warfarin; WTH: Watchman device
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Comparison-adjusted funnel plot for the network of ischemic stroke in all comparisons

Standard error of effect size
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Abbreviations: APX, apixaban; ASA, aspirin; CLP, clopidogrel; DBG-110MG, dabigatran 110mg; DBG-150MG, dabigatran 150mg;
EDX-30MG, edoxaban 30mg; EDX-60MG, edoxaban 60mg; GNT, genotype-guided warfarin dosing; RVX, rivaroxaban; SM: self-
management of warfarin; ST: self-testing of warfarin; WTH: Watchman device
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Comparison-adjusted funnel plot for the network of clinically relevant non-major bleeding in all

comparisons
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Abbreviations: APX, apixaban; ASA, aspirin; CLP, clopidogrel; DBG-110MG, dabigatran 110mg; DBG-150MG, dabigatran 150mg;
EDX-30MG, edoxaban 30mg; EDX-60MG, edoxaban 60mg; GNT, genotype-guided warfarin dosing; RVX, rivaroxaban; SM: self-
management of warfarin; ST: self-testing of warfarin; WTH: Watchman device
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Comparison-adjusted funnel plot for the network of intracranial bleeding in all comparisons

Standard error of effect size
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Abbreviations: APX, apixaban; ASA, aspirin; CLP, clopidogrel; DBG-110MG, dabigatran 110mg; DBG-150MG, dabigatran 150mg;
EDX-30MG, edoxaban 30mg; EDX-60MG, edoxaban 60mg; GNT, genotype-guided warfarin dosing; RVX, rivaroxaban; SM: self-
management of warfarin; ST: self-testing of warfarin; WTH: Watchman device
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Comparison-adjusted funnel plot for the network of gastrointestinal bleeding in all comparisons

Standard error of effect size
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Abbreviations: APX, apixaban; ASA, aspirin; CLP, clopidogrel; DBG-110MG, dabigatran 110mg; DBG-150MG, dabigatran 150mg;
EDX-30MG, edoxaban 30mg; EDX-60MG, edoxaban 60mg; GNT, genotype-guided warfarin dosing; RVX, rivaroxaban; SM: self-
management of warfarin; ST: self-testing of warfarin; WTH: Watchman device
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Comparison-adjusted funnel plot for the network of myocardial infarction in all comparisons

Standard error of effect size
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Abbreviations: APX, apixaban; ASA, aspirin; CLP, clopidogrel; DBG-110MG, dabigatran 110mg; DBG-150MG, dabigatran 150mg;
EDX-30MG, edoxaban 30mg; EDX-60MG, edoxaban 60mg; GNT, genotype-guided warfarin dosing; RVX, rivaroxaban; SM: self-
management of warfarin; ST: self-testing of warfarin; WTH: Watchman device
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S-6-14. Assessment of Small Study Effects by Egger’s Test for Each Pairwise in Each Outcome

Outcome Comparison Number of  P-value
studies
Stroke or Systemic B-A ASA vs. APX 1
Embolism - CONTROL  vs. ASA 2
F- DBG-150MG  vs. DBG-110MG 1
H-G EDX-60MG vs. EDX-30MG 2
J-A uc vs. APX 2
J-B uc vs. ASA 7 0.639
J-C uc vs. ASA+CLP 1
J-D uc vs. CONTROL 5 0.495
J-E uc vs. DBG-110MG 2
J-F uc vs. DBG-150MG 2
J-G uc vs. EDX-30MG 2
J-H uc vs. EDX-60MG 2
J-1 uc vs. RVX 5 0.129
K-1J UC+GNT vs. UC 1
L-J UC+SM vs. UC 2
M-J UC+ST vs. UC 1
N-1J UC+WTH vs. UC 2
All-cause Mortality B-A ASA vs. APX 1
D-B CONTROL vs. ASA 1
F-E DBG-150MG  vs. DBG-110MG 1
J-B uc vs. ASA 6
H-G EDX-60MG vs. EDX-30MG 1
J-A uc vs. APX 1
J-B ucC vs. ASA 6 0.506
J-C uc vs. ASA+CLP 1
J-D ucC vs. CONTROL 2
J-E uc vs. DBG-110MG 1
J-F ucC vs. DBG-150MG 1
J-G uc vs. EDX-30MG 1
J-H ucC vs. EDX-60MG 1
J-1 uc vs. RVX 2
K-J UC+GNT vs. UC 1
M-J UC+ST vs. UC 1
N-J UC+WTH vs. UC 2
Major Bleeding B-A ASA vs. APX 1
F-E DBG-150MG vs. DBG-110MG 1
H-G EDX-60MG vs. EDX-30MG 3 0.198
J-A ucC vs. APX 2
J-B uc vs. ASA 3 0.570
J-C ucC vs. ASA+CLP 1
J-D uc vs. CONTROL 2
J-E ucC vs. DBG-110MG 1
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J-F uc vs. DBG-150MG 2
J-G uc vs. EDX-30MG 3 0.307
J-H uc vs. EDX-60MG 4 0.831
J-1 uc vs. RVX 5 0.503
K-1J UC+GNT vs. UC N/A
M- UC+WTH vs. UC 1
Clinically Relevant Non- B-A ASA vs. APX 1
Major Bleeding (CRNMB) I-A uc Vs, APX 2
I-C uc vs. CONTROL 1 0.264
E-D DBG-150MG  vs. DBG-110MG 1
1-D uc vs. DBG-110MG 1
I-E uc vs. DBG-150MG 2
G-F EDX-60MG vs. EDX-30MG 4
I-F uc vs. EDX-30MG 4 0.702
-G uc vs. EDX-60MG 4 0.049
I-H uc vs. RVX 4 0.831
Ischemic Stroke B-A ASA vs. APX 1
F-E DBG-150MG  vs. DBG-110MG 1
H-G EDX-60MG vs. EDX-30MG 1
J-A uc vs. APX 2
J-B uc vs. ASA 4 0.790
J-C uc vs. ASA+CLP 1
J-D uc vs. CONTROL 3 0.264
J-E uc vs. DBG-110MG 1
J-F uc vs. DBG-150MG 1
J-G uc vs. EDX-30MG 1
J-H uc vs. EDX-60MG 1
J-1 uc vs. RVX 4 0.247
K-J UC+WTH vs. UC 2
Intracranial Bleeding B-A ASA vs. APX 1
J-A uc vs. APX 2
D-B CONTROL vs. ASA 1
J-B uc vs. ASA 4
J-C uc vs. ASA+CLP 1
J-D uc vs. CONTROL 4 0.616
F-E DBG-150MG  vs. DBG-110MG 1
J-E uc vs. DBG-110MG 1 0.782
J-F uc vs. DBG-150MG 1
H-G EDX-60MG vs. EDX-30MG 2
J-G uc vs. EDX-30MG 1
J-H uc vs. EDX-60MG 2
J-1 uc vs. RVX 5 0.504
K-1J UC+SM vs. UC 1
L-J UC+ST vs. UC 1
M- UC+WTH vs. UC 2
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Gastrointestinal Bleeding B-A ASA vs. APX 1

I-A uc vs.  APX 1

I-B uc vs. ASA 1

I-C uc vs. CONTROL 1

E-D DBG-150MG vs. DBG-110MG 1

1-D uc vs. DBG-110MG 1

I-E uc vs. DBG-150MG 1

G-F EDX-60MG vs. EDX-30MG 1

I-F uc vs. EDX-30MG 1

-G uc vs. EDX-60MG 1

I-H uc vs. RVX 3 0.962

J-1 UC+GNT vs. UC 1 0.927
Myocardial Infarction B-A ASA vs. APX 1

J-A uc vs. APX 1

J-B uc vs. ASA 3

J-C uc vs. ASA+CLP 1

J-D uc vs. CONTROL 1 0.463

F-E DBG-150MG  vs. DBG-110MG 1

J-E uc vs. DBG-110MG 1

J-F uc vs. DBG-150MG 1

H-G EDX-60MG vs. EDX-30MG 2

J-G uc vs. EDX-30MG 2

J-H uc vs. EDX-60MG 2

J-1 uc vs. RVX 3 0.424

K-1J UC+ST vs. UC 1
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S-6-15. Evaluation of the Quality of Evidence using GRADE Framework for All Outcomes

Direct evidence Indirect evidence Network meta-analysis
c . Risk ratio Risk ratio Risk ratio
omparison (95% Quality of - Quality of (95% Quality of
confidence evidence (950/.0 confidence evidence confidence evidence
: interval) ;
interval) interval)
Stroke or systemic embolism
ASA VS, APX 222 DODD 2.39 ®e00 201 OODD
: (1.61,3.13) HIGH (1.19,4.79) LOWS (151,3.42) HIGH
244 o000 2.44 12]10L@)
ASAFCLP vs. APX (1.24,4.80) LOW (1.24,4.80) LOW
280 o000 2.80 o000
CONTROL vs. APX
Ve (1.68,4.64) VERY LOW * (1.68,4.64) VERY LOW
] 117 o0 117 12]10@)
DBG-110MG vs. APX (0632.20) LOW (0.63,2.20) LOW
0.8 OO0 0.85 OO
DBG-150MG vs. APX (045.1.60) Lo (045.1.60) Jow
. 1.40 o000 1.40 12100
EDX-30MG vs. APX (0762.57) Lo (076257) Jow
) 1.08 ®e00 1.08 ®e00
EDX-60MG vs. APX (0.59,1.98) LOW * (0.59,1.98) LOW
1.05 +110@) 1.05 o000
RVXvs. APX (064,1.72) LOW (0.64,1.72) LOW
UC va. APX 1.28 1:10]0) 1.28 1000) 1.32 OO
' (1.06,1.52) LOWae (0.61,2.69) VERY LOW § (0.89,1.95) LOW
UC+GNT vs. APX 0.44 (0.02,11.41) eO00O 0.44 (0.02,11.41) ®O00O
VERY LOW ** VERY LOW
031 ©O00O 031 eO00O
UC+SM vs. APX
Ve (0.10,0.96) VERY LOW *+ (0.10,0.96) VERY LOW
1.31 o000 1.31 o000
UC+ST vs. APX
Ve (0.61,2.84) VERYLOW+ |  (061284) VERY LOW
118 o000 118 o0
UC+WTH vs. APX (0.53.2.63) LOW * (0.53,2.63) LOW
108 o000 1.08 o000
ASA+CLP vs. ASA
vs (0.58,2.00) VERY LOW ** (0.58,2.00) VERY LOW
0.95 o000 1.68 o000 1.23 OO0
CONTROL vs. ASA (0.68,1.35) LOW = (1.00,2.80) VERY LOW (0.85,1.78) Low
052 ©O00O 052 o000
DBG-110MG vs. ASA
C-LLOMG vs. AS (0.29,0.92) VERY LOW *+ (0.29,0.92) VERY LOW
0.38 o000 0.38 o000
DBG-150MG vs. ASA
Ve (0.21,0.67) VERY LOW *+ (0.21,0.67) VERY LOW
061 eO00O 061 o000
EDX-30MG vs. ASA
Ve (0.35,1.08) VERY LOW * (0.35,1.08) VERY LOW
047 o000 047 o000
EDX-60MG vs. ASA
Ve (0.27,0.83) VERY LOW *+ (0.27,0.83) VERY LOW
0.46 o000 0.46 o000
RVX vs. ASA
ve (0.30,0.71) VERYLOW® |  (0300.71) VERY LOW
UC vs. ASA 0.61 ©O00O 048 ®a00 058 o000
' (0.47,0.79) VERY LOW aefg (0.28,0.82) LOW § (0.44,0.77) LOW
0.19 o000 0.19 OO0
UC+GNT vs. ASA
+ Vs (0.01,4.97) VERY LOW * (0.01,4.97) VERY LOW
0.14 o000 0.14 o000
UC+SM vs. ASA
Ve (0.05,0.41) VERY LOW *+ (0.05,0.41) VERY LOW
058 ©O00O 0.58 o000
T vs. ASA
UC+ST vs. AS (0.28,1.19) VERY LOW *+ (0.28,1.19) VERY LOW
052 o000 052 o000
UC+WTH vs. ASA
+ Vs (0.25,1.09) VERY LOW * (0.25,1.09) VERY LOW
1.14 101 1@) 1.14 oY1 1@)
CONTROL vs. ASA+CLP
ve (0.60,2.19) MODERATE * (0.60,2.19) MODERATE
048 OO0 0.48 OO
DBG-110MG vs. ASA+CLP (0.23,1.01) LOW + (0.23,1.01) LOW
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PEC-L50ME vs, ASATCLP otiory | SO0 | oo | SOEO
EDX-30MG vs. ASA+CLP ( 0.207-1517.19) @E%VC\%O o 207-5517'19) GBGLB O(V%O
EDX-60MG vs. ASA+CLP o 201404 - @%\%O o 201-%‘_92) GBGLB c%@
RV vs ASATCLP oom | o0 | oo | e
UC vs. ASA+CLP o 400'%4.73) h%g%g% Notestimable | Not estimable * (0;1'%4'9 " ?O?E?A(T%
UC+GNT vs. ASA+CLP o 001',14?78) \G?Eg QWO (0_5’1-?578) G?/EORY%WO
UCHSMvs. ASA+CLP (0.0%,103.42) 3959 gvp (0.(?4,103.42) 639“%%
UCHST vs. ASA+CLP (0.203",514.27) S?gg QWO (0.203':514.27) G\D/EORY%WO
HOTWTH v ASARCLP o | o200 | ot | D60
DBG-110MG vs. CONTROL o 203-%2.77) @E(B)VC\%O o 203-7‘577) GBGLBO(V%O
PEC-LSME vs. CONTROL oo | o200 | ek | DoS0)
EDX-30MG vs. CONTROL o 207-%992) @E(B)VC\%O o 207-’5(;).92) GBGLB O(V%O
EDX-60MG vs. CONTROL o 2013097 ) @E(B)VC\%O o 201-’337” GBGLBO(V%O
RV vs. CONTROL ofas) | o0, | omen | D60
Ve vs. CONTROL otom | 2280, ot | B0 | edten | Sees
UC+GNT vs. CONTROL o 001-?46.06) \G/?Eg gvvo (0.(?1-’1:5.06) G?/E(%((L%SV)
UC+SM vs. CONTROL (0.004',101.34) S?;% QWO (0.&})1.34) %EOm(%SV)
HCHST v CONTROL I P
HCHWTH v CONTROL oan | SO0 | ohtm | SOS0
DBG-150MG vs. DBG-L10MG | o &0 “%Szgf\%a 0.31(0.00,856.89) @GL%%O 04120 390%9%\%
EDX-30MG vs. DBG-110MG o 610129 - EBE%va>++O (0.616,129.35) GBGLBOCW)O
EDX-60MG vs. DBG-110MG o 406%2.8 ) @E%V(Rp o fé%z_sn GBGLBO%O
RVX vs. DBG-110MG ( 01500-?19.60) @E%VCVDHO o 50(f19.60) @GLBOCW)O
Ve v DBG-LIOME ooz | OPO | amommana | SO0 | 1, | S80S
UC+GNT vs. DBG-110MG o 0013;;8 - \G/IBE% LCBWO o (?1-:”98_85) G\B/EOWCL%VCV)
UC+SM vs. DBG-110MG o 003,207_85) S?zg QWO (0_(%’207.85) GBECR)YCL%SV)
UC+STvs. DBG-110MG (0.419,122.56) S?gg QWO (0.419',122.56) %g{%%)
UC+WTH vs. DBG-110MG o 413020 ) @E%V(\%O (0.2?;?20.36) GBGLBO(V%O
EDX-30MG vs. DBG-150MG o 812633 ” EBE%VC\,?Q (o_zgz'%?)_m) @GLBOCW)O
EDX-60MG vs. DBG-150MG o o 4?26_50) @E%V(\%O (0_g4?§50) @GLBO(V%O
RV vs. DBGIS0ME otion | SO0 | oam | OO0
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1.52 S1e11@) 1.54 o000 154 SO
UC vs. DBG-150MG
Ve (1.22,1.85) MODERATE ¢ (0.94,2.55) LOWS (0.94,2.55) MODERATE
UC+GNT vs. DBG-150MG 0520021355 | DOOO | 50021355 | DOOO
VERY LOW * VERY LOW
0.37 o000 0.37 o000
UC+SM vs. DBG-150MG
Ve (0.114.17) VERY LOW * (0.114.17) VERY LOW
154 o000 154 OO0
UC+ST vs. DBG-150MG
Ve (0.67,3.53) VERY LOW ** (0.67,3.53) VERY LOW
138 YO 138 ®edO
UC+WTH vs. DBG-150MG
Ve (0.58,3.26) MODERATE +* |  (0.58,3.26) MODERATE
] ] 163 £1:]0@) 163 o000
EDX-30MG vs. DBG-150MG 0825.24) o 0823.24) o
1.26 ®e0O0 1.26 15100,
EDX-60MG vs. DBG-150MG (064250) o (064.2.50) U
122 000 122 YO
RVX vs. DBG-150MG
Vs (0.68,2.20) MODERATE ** (0.68,2.20) MODERATE
UC+GNT vs. DBG-150MG 052002135 | OO | 4520021350 | POOO
VERY LOW * VERY LOW
UC+SM vs. DBG-150MG e @OOO 0.37 $OOO
(0.11,1.17) VERY LOW *+ (0.11,1.17) VERY LOW
1.54 o000 1.54 o000
UC+ST vs. DBG-150MG
Ve (0.67,3.53) VERY LOW * (0.67,3.53) VERY LOW
1.38 1211 1.38 111
UC+WTH vs. DBG-150MG
Ve (0.58,3.26) MODERATE ** |  (0.58,3.26) MODERATE
076 000 077 ®a00 077 oad0
EDX-60MG vs. EDX-30MG
Ve (0.66,0.88) MODERATE * (048,1.24) LOW (048,1.24) MODERATE
] 0.75 ®eO0 0.75 eO0O
RVX vs. EDX-30MG (043,1.31) LOW (043,1.31) LOW
0.88 ®0O0O 095 ®e0O0O 095 o000
UC vs. EDX-30MG (0.76,1.01) LOW 2 (0.58,1.54) LOW S (0.58,1.54) LOw
032 o000 0.32 o000
UC+GNT vs. EDX-30MG
vs (0.01,8.28) VERY LOW * (0.01,8.28) VERY LOW
022 Y000 0.22 o000
UC+SM vs. EDX-30MG
Ve (0.07,0.72) VERY LOW ** (0.07,0.72) VERY LOW
0.94 o000 0.94 o000
T vs. EDX-30M
UC+STvs SOMG (0.41,2.14) VERY LOW *+ (0.41,2.14) VERY LOW
0.84 o000 0.84 OO0
UC+WTH vs. EDX-30MG (0.35.2.01) LOW (035.2.01) LOW
] 0.97 00 0.97 o0
RVX vs. EDX-60MG (0.56,1.69) LOW (0.56,1.69) LOW
1.16 OO0 1.22 +110]@) 1.22 OO
UC vs. EDX-60MG (0.99,1.35) LOW o0 (0.76,1.98) LOW S (0.76,1.98) Low
UC+GNT vs. EDX-60MG 0.41(0.02,10.72) OO0 | (4 (0.02,10.72) ®O00O
VERY LOW * VERY LOW
0.29 e®O00O 0.29 o000
UC+SM vs. EDX-60MG
Ve (0.09,0.93) VERY LOW *+ (0.09,0.93) VERY LOW
122 o000 122 o000
UC+ST vs. EDX-60MG
Ve (0.54,2.76) VERY LOW (054,2.76) VERY LOW
] 109 00 100 ®O0O
UC+WTH vs. EDX-60MG (046258) e (046258) o
118 [Y11@) . . . 1.26 1011 @)
UC vs. RVX (1.02,1.35) MODERATE 2 Not estimable Not estimable (091,1.75) MODERATE
UC+GNT vs. RVX 0.42 (0.02,10.84) OO0 | g4 (0.02,10.84) ®O00O
VERY LOW * VERY LOW
030 o000 0.30 o000
UC+SM vs. RVX
Ve (0.10,0.90) VERY LOW * (0.10,0.90) VERY LOW
125 o000 125 o000
UC+ST vs. RVX
o (0.60,2.63) VERY LOW * (0.60,2.63) VERY LOW
113 e O) 113 ST @)
UC+WTH vs. RVX
+ Vs (0.51,2.47) MODERATE * (0.51,2.47) MODERATE
033 o000 . o 033 100]0)
UC+GNT vs. UC (0.018.33) VERY LOW abath Not estimable Not estimable (0.01,8.45) VERY LOW
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021 o000 ; i oble 0.24 e0O00O
UC+SM vs. UC (0.08,0.57) VERY LOW a5 Not estimable Not estimable (0.08,0.68) VERY LOW
UC+ST vs. UC 0.99 @OOO Not estimable Not estimable * 0.99 ®OOO
(0.61,1.64) VERY LOW abh (0.51,1.93) VERY LOW
090 SISO . imable * 089 IO
UC+WTH vs. UC (0531.52) MODERATE 2 Not estimable Not estimable (0451.78) MODERATE
UC+SM vs. UC+GNT 0710022108 | DOOO | 4710022108 | DOOO
VERY LOW ** VERY LOW
UC+ST vs. UC+GNT 2.97 (0.11,80.15) ®OO0O 2.97 (0.11,80.15) ®O00O
VERY LOW ** VERY LOW
UC+WTH vs. UC+GNT 2.67 (0.10,72.41) eO0O 2.67 (0.10,72.41) eO00O
VERY LOW * VERY LOW
UCHST vs. UC+SM sop2msn | OO | 4o0(21145n | DOOO
VERY LOW ** VERY LOW
UC+WTH vs. UC+SM srrosnaany | OO0 | 3771081321 | DOOO
VERY LOW * VERY LOW
All-cause mortality
127 Y e) 116 ®000 00O
ASAVs. APX (0.99,1.61) MODERATE ® (0.94,1.42) VERY LOW $ 1:20(103.141) MODERATE
112 ®e00 ®e00
ASA+CLP vs. APX 1.12(0.88,1.42
v (0.88,1.42) LOW 0814 | ™ low
CONTROL vs. APX 1.26 D00 | 1080178 | DOOO
(0.89,1.78) LOW + LOW
_ 103 OO eO0O
DBG-110MG vs. APX (088.1.21) Yo 1.03 (0.88,1.21) Cow
1.00 110@) ®e00
DBG-150MG vs. APX 1.00 (0.86,1.18
vs (0.86,1.18) LOW (086.118) Low
EDX-30MG vs. APX 099 Llell®) 0.99 (0.86,1.13) SO0
(0.86,1.13) MODERATE ** MODERATE
EDX-60MG vs. APX 1.04 DODO | 1040001119 | POOO
(0.91,1.19) MODERATE * MODERATE
RVX vs. APX 095 SO0 | go5078117) | POOO
(0.78,1.17) MODERATE * MODERATE
UC vs. APX 111 L) 122 OO0 | 1130102129 | PBPO
(1.00,1.23) MODERATE ® (0.91,1.65) VERY LOW 8 MODERATE
UC+GNT vs. APX 2.83 (0.55,14.47) eO00O 2.83 (0.55,14.47) ®O00O
VERY LOW * VERY LOW
047 eO00O e0O00O
M vs. APX 0.47 (0.19,1.18
UC+SMvs (0.19,1.18) VERY LOW + ( ) VERY LOW
UCHST vs. APX .08 BOOQO | 1086137 | POOO
(0.86,1.37) VERY LOW * VERY LOW
0.85 CIe]@) 1] @)
UC+WTH vs. APX 0.55 (0.31,0.97
Ve (0.31,0.97) MODERATE * ( ) MODERATE
ASA+CLP vs. ASA 093 OO0 | gg5072121) | ®OOO
(0.72,1.21) VERY LOW + VERY LOW
0.86 110@) 108 eO00O ®e00
CONTROL vs. ASA (0352.10) e (0.73.160) VERY LOW? 1.04 (0.73,1.49) Cow
DBG-110MG vs. ASA 086 OO0 | gg5071109 | ®OOO
(0.71,1.04) VERY LOW * VERY LOW
DBG-150MG vs. ASA 084 ®OO0O 0.84 (0.69,1.01) ®O00O
(0.69,1.01) VERY LOW * VERY LOW
EDX-30MG vs. ASA 082 OO0 | g 069098 | POOO
(0.69,0.98) VERY LOW * VERY LOW
0.86 eO00O e0O00O
EDX-60MG vs. ASA 0.86 (0.73,1.03
60MG vs. AS (0.73,1.03) VERY LOW * (0.73,1.03) VERY LOW
RVX vs. ASA 0.79 OO0 | 79063100 | POOO
(0.63,1.00) VERY LOW * VERY LOW
0.97 o000 087 O e
UC vs. ASA 0.94 (0.81,1.09
Ve (0.81,1.16) VERY LOW 2big (0.67,1.12) MODERATE b ( ) MODERATE
UC+GNT vs. ASA 2.35 (0.46,12.08) ®OO0O 2.35 (0.46,12.08) ®O00O
VERY LOW * VERY LOW
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UC+SM vs. ASA 039 SO0 | 439016099 | POOO
(0.16,0.99) VERY LOW * VERY LOW
UCHST vs. ASA 0.90 SO0 | g9 070117 | ®OOO
(0.70,1.17) VERY LOW * VERY LOW
UC+WTH vs. ASA 046 eOO00O 0.46 (0.26,0.82) eO00O
(0.26,0.82) VERY LOW * VERY LOW
CONTROL vs. ASA+CLP 1.12 ®DOO0 | 11075167 | DPOOO
(0.75,1.67) LOW + Low
DBG-110MG vs. ASA+CLP 092 000 | g (0.72,1.18) edO0O
(0.721.18) LOW + LOwW
090 ®e00 ®e00
DBG-150MG vs. ASA+CLP 0.90 (0.70,1.15
vs (0701.15) LOW ( ) Low
EDX-30MG vs. ASA+CLP 088 ®DO0 | g1 | POOO
(0.70,1.12) LOW + Low
) 093 13100 ®e0O0
EDX-60MG vs. ASA+CLP (0731.47) Yo 0.93(0.73,1.17) Uow
RVX vs. ASA+CLP 085 ®DO0 | gg50601179 | POOO
(0.64,1.12) LOW * LOW
UC vs. ASA+CLP 1.00 ®O0O Notestmable | Notestmable* | 100081125 | @BOO
(0.81,1.25) LOW ab LOW
UC+GNT vs. ASA+CLP 252 (0.49,13.05) eOO00O 2.52 (0.49,13.05) ®OO00O
VERY LOW * VERY LOW
042 e®O00O e0O00O
M vs. ASA+CLP 0.42 (0.17,1.07
UCHSMvs. ASA+C (0.17,1.07) VERY LOW *+ ( ) VERY LOW
UC+ST vs. ASA+CLP 097 OO0 | (g (0.72,1.31) ®O00O
(0.72,1.31) VERY LOW *+ VERY LOW
049 110@) ®e00
UC+WTH vs. ASA+CLP 0.49 (0.27,0.90
vs (027,090) LOW ( ) Low
DBG-110MG vs. CONTROL 082 D00 | gg 5117 | OO0
(0.58,1.17) LOW *+ LowW
DBG-150MG vs. CONTROL 080 @000 | ggps114 | POOO
(0.56,1.14) LOW + LOw
EDX-30MG vs. CONTROL 0.79 OO0 | 79056111 | @O0
(0.56,1.11) LOW LOW
EDX-60MG vs. CONTROL 083 D00 | g (0.58,1.17) eeO0
(0.58,1.17) LOW + LoW
076 +110@) ®e00
RVX vs. CONTROL 052.1.11) Yo 0.76 (0.52,1.11) U
0.87 110@) 1.09 e®O00O ®e0O0
UC vs. CONTROL 0611.23) O (044.2.70) ey Lows | 090(064125) U
UC+GNT vs. CONTROL 2.25(0.43,11.88) OO0 | 55 (0.43,11.88) ®O00O
VERY LOW *+ VERY LOW
UC+SM vs. CONTROL 0.33 OO0 | (35014099 | POOO
(0.14,0.99) VERY LOW * VERY LOW
0.86 eO00O e0O00O
T vs. CONTROL 0.86 (0.58,1.28
UC+ST vs. CONTRO (0.58,1.28) VERY LOW *+ ( ) VERY LOW
UC+WTH vs. CONTROL 0.44 D00 | gu 208 | SO0
(0.23,0.84) LOW + Low
) ] 0.97 ®e00O 097 ®e0O0O ®e00
DBG-150MG vs. DBG-110MG (085.1.10) oW (086.1.10) YT 0.97 (0.86,1.10) U
096 ee0O0 ®O0O
EDX-30MG vs. DBG-110M 0.96 (0.82,1.12
30MG vs. DBG-110MG 0.821.12) LOW (0.82,1.12) Low
EDX-60MG vs. DBG-110MG 1.00 ®0O0O 1.00 (0.86,1.17) eeO0
(0.86,1.17) LOW + LOwW
_ 092 o000 ®e0O0
RVX vs. DBG-110MG (0.74,1.15) Lo 0.92 (0.74,1.15) o
109 o000 109 o0 o000
UC vs. DBG-110MG (096.1.23) oW (096.1.23) YT 1.09 (0.96,1.23) Cow
UC+GNT vs. DBG-110MG 2.74 (0.53,14.03) OO0 | ,7 (0.53,14.03) ®O00O
VERY LOW *+ VERY LOW
UC+SM vs. DBG-110MG 046 OO0 | gs5018115 | ®OOO
(0.18,1.15) VERY LOW ** VERY LOW
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UC+ST vs. DBG-110MG 1.05 SO0 | 1g5082139 | ®OOO
(0.82,1.34) VERY LOW *+ VERY LOW
UC+WTH vs. DBG-110MG 0.54 ®DOO | (5030005 | POOO
(0.30,0.95) LOW * LOW
EDX-30MG vs. DBG-150MG 0.9 ®eO0 0.99 (0.84,1.15) eeO0
(0.84,1.15) LOW + Low
EDX-60MG vs. DBG-150MG 103 OO0 | 4g308,121) | OO0
(0.89,1.21) LOW + Low
RVX vs. DBG-150MG 0.95 ®e0O0O 0.95(0.76,1.18) edO0O
(0.76,1.18) LOW + LOW
. 1.12 +110@) 1.12 ®e00 ®e00
UC vs. DBG-150MG (099.1.26) Yo (0991.27) WS 1.12(0.99,1.27) Cow
UC+GNT vs. DBG-150MG 220551448 | DOOO | 2590551449 | DOOO
VERY LOW ** VERY LOW
UC+SM vs. DBG-150MG 0.47 OO0 | 47019118 | POOO
(0.19,1.18) VERY LOW * VERY LOW
UC+ST vs. DBG-150MG 1.08 DOOQO | 105085135 | POOO
(0.85,1.38) VERY LOW *+ VERY LOW
UC+WTH vs. DBG-150MG 055 ®DOO | gs5003100 | POOO
(0.31,0.98) LOW + LOW
EDX-30MG vs. DBG-150MG 0.9 OO0 | (4081115 | OO0
(0.84,1.15) LOW * LOwW
_ _ 16— | @00 ®®O0
EDX-60MG vs. DBG-150MG (0891.21) Yo 1.03 (0.89,1.21) Cow
RVX vs. DBG-150MG 0.95 ee®0O0O 0.95(0.76,1.18) eeO0O
(0.76,1.18) LOW * LOW
UC+GNT vs. DBG-150MG 2.82 (0.55,14.44) eO00O 2.82 (0.55,14.44) eO00O
VERY LOW * VERY LOW
047 e®O00O e0O00O
M vs. DBG-150M 0.47 (0.19,1.18
UC+SMvs. DBG-150MG (0.19,1.18) VERY LOW *+ ( ) VERY LOW
UC+ST vs. DBG-150MG 1.08 DOOO | 105085138 | POOO
(0.85,1.38) VERY LOW * VERY LOW
_ 05 | @00 ®®00
UC+WTH vs. DBG-150MG (0310.99) Yo 0.55 (0.31,0.98) vom
EDX-60MG vs. EDX-30MG 1.05 L) 1.05 DODO | 405005115 | DDDO
(0.95,1.15) MODERATE ® (0.95,1.15) MODERATE ! MODERATE
RVX vs. EDX-30MG 0.9 OO0 | 5079118 | DDDO
(0.79,1.18) MODERATE ** MODERATE
1.14 DODD 1.14 Cle]@) DODD
UC vs. EDX-30MG 1.14 (1.04,1.25
Ve (1.03,1.25) HIGH (1.04,1.25) MODERATE T ( ) HIGH
UC+GNT vs. EDX-30MG 2.86 (0.56,14.62) ®OO0O 2.86 (0.56,14.62) ®O00O
VERY LOW VERY LOW
UC+SM vs. EDX-30MG 048 ®OO0O 0.48 (0.19,1.19) ®O00O
(0.19,1.19) VERY LOW + VERY LOW
UC+ST vs. EDX-30MG 1.10 eO00O 1.10 (0.87,1.38) eO00O
(0.87,1.38) VERY LOW *+ VERY LOW
UC+WTH vs. EDX-30MG 0.56 DDDO | (560032008 | POOO
(0.32,0.98) MODERATE ** MODERATE
RVX vs. EDX-60MG 0.92 L) 0.92(0.75,1.12) L)
(0.75,1.12) MODERATE ** MODERATE
1.09 S1]@) 1.09 SIl]O) e
UC vs. EDX-60MG 1.09 (0.99,1.19
ve (0.99,1.19) MODERATE ® (0.99,1.19) MODERATE ( ) MODERATE
UC+GNT vs. EDX-60MG 2.73(0.53,13.94) ®O00O 2.73(0.53,13.94) ®O00O
VERY LOW * VERY LOW
UC+SM vs. EDX-60MG 046 ®O00O 0.46 (0.18,1.14) ®O00O
(0.18,1.14) VERY LOW * VERY LOW
UCH+ST vs. EDX-60MG 1.04 OO0 | 4083139 | ®OOO
(0.83,1.32) VERY LOW * VERY LOW
UCHWTH vs. EDX-60MG 053 DDDO | (530030000 | POOO
(0.30,0.94) MODERATE ** MODERATE
UC vs. RVX 118 69@@0 Not estimable Not estimable * | 1.18 (0.99,1.41) 63@@0
(0.99,1.41) MODERATE ® MODERATE
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UC+GNT vs. RVX 2070581530 | DOOO | 2070881530 | DOOO
VERY LOW * VERY LOW
UC+SM vs. RVX 050 SO0 | 5020125 | ®OOO
(0.20,1.25) VERY LOW * VERY LOW
UC+ST vs. RVX .14 eO0O 1.14 (0.86,1.50) eO00O
(0.86,1.50) VERY LOW * VERY LOW
UC+WTH vs. RVX 0.8 GDDO | (551032100 | POOO
(0.32,1.04) MODERATE ** MODERATE
UC+GNT vs. UC 250 @OOO Not estimable Not estimable * | 2.51(0.49,12.81) ®OOO
(0.49,12.50) VERY LOW abcdh VERY LOW
UC+SM vs. UC 040 ®O00O Notestmable | Notestmable* | 042047404 | DOOO
(0.16,1.02) VERY LOW 2bh VERY LOW
UC+ST vs. UC 0.9 @OOO Not estimable Not estimable * | 0.96 (0.78,1.19) ®OOO
(0.78,1.19) VERY LOW abh VERY LOW
UCH+WTH vs. UC 050 SODO Notestimable | Notestmable® | 049 (028088 | DDDO
(0.29,0.87) MODERATE ¢ MODERATE
UC+SM vs. UC+GNT 017 OO | 47003108 | POOO
(0.03,1.08) VERY LOW *+ VERY LOW
UC+ST vs. UC+GNT 038 SO0 | g35007199 | @OOO
(0.07,1.98) VERY LOW *+ VERY LOW
UC+WTH vs. UC+GNT 020 OO0 | 100110 | POOO
(0.03,1.10) VERY LOW * VERY LOW
229 eO00O e0O00O
UC+ST vs. UC+SM 2.29 (0.90,5.84
Ve (0.90,5.84) VERY LOW * ( ) VERY LOW
UCHWTH vs. UC+SM 147 QOO0 | 117040340 | OO0
(0.40,3.40) VERY LOW * VERY LOW
Major Bleeding
0.89 e 0.89 ®O00O SO
ASA vs. APX 0.89 (0.60,1.34
Ve (0.58,1.37) MODERATE b (0.26,3.03) VERY LOW 8 ( ) MODERATE
ASA+CLP vs. APX .53 ®e0O0O 1.53(1.12,2.08) eeO0O
(1.12,2.08) LOW * LOW
CONTROL vs. APX 043 OO | 43000211 | POOO
(0.09,2.11) VERY LOW * VERY LOW
DBG-110MG vs. APX 1.16 Llell®) 1.16 (0.95,1.41) L)
(0.95,1.41) MODERATE * MODERATE
1.34 +110@) ®e00
DBG-150MG vs. APX (1.10,1.62) LOW 1.34 (1.10,1.62) U
069 SIe@) SO
EDX-30MG vs. APX 0.69 (0.56,0.84
SOMG vs (0.56,0.84) MODERATE * ( ) MODERATE
EDX-60MG vs. APX 1.14 eee0O 1.14 (0.94,1.37) Glelel®)
(0.94,1.37) MODERATE * MODERATE
1.4 +110@) ®e00
RVX vs. APX 1.44(1.19,1.74
ve (119,1.74) LOW ( ) Low
143 e 142 elele) o000
. APX 142 (1.24,163
UCvs (1.23,1.64) MODERATE @ (0.39,5.18) VERY LOW 8 ( ) MODERATE
UC+GNT vs. APX 1.43 (0.03,71.88) Llell®) 1.43 (0.03,71.88) L)
MODERATE * MODERATE
UC+SM vs. APX 2.89 (0.27,31.18) eeO0 2.89(0.27,31.18) eeO0
LOW * LOW
UCHWTH vs. APX 0.92 DDDO | (99049170 | PODO
(0.49,1.70) MODERATE * MODERATE
ASA+CLP vs. ASA .71 eO00O 1.71(1.03,2.84) ®O00O
(1.03,2.84) VERY LOW * VERY LOW
CONTROL vs. ASA 048 DOOO | 45000248 | POOO
(0.09,2.48) VERY LOW * VERY LOW
DBG-110MG vs. ASA 1.30 ®OO0O 1.30 (0.83,2.03) ®O00O
(0.83,2.03) VERY LOW * VERY LOW
DBG-150MG vs. ASA 1.50 OO0 | 4509233 | ®OOO
(0.96,2.33) VERY LOW * VERY LOW
077 eO00O e0O00O
EDX-30MG vs. ASA 0.77 (0.49,1.20
SOMG vs. AS (0.49,1.20) VERY LOW * (049,1.20) VERY LOW
EDX-60MG vs. ASA 1.28 dOO0QO | 12808219 | dOOO
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062.1.99) VERY LOW = VERY LOW
RVX vs. ASA 1.62 OO0 | 1p 1025 | ®OOO
(1.04,2.52) VERY LOW * VERY LOW
1.54 ®O00O 160 SOOO Slle)
UC vs. ASA 1,60 (1.05,2.43
Ve (0.564.20) | VERY LOW abate (1.02,250) MODERATE ' ( )| MODERATE
UC+GNT vs. ASA 1600038226 | POOO | 44600038228 | POOO
VERY LOW ~ VERY LOW
UC+SM vs. ASA 3250203615 | @OOO | 3250203615 | ®OOO
VERY LOW ~ VERY LOW
UC+WTH vs. ASA .03 SO0 | 443049215 | ®OOO
(0.49,2.15) VERY LOW * VERY LOW
CONTROL vs. ASA+CLP 028 SO0 | gr006141 | OO0
(0.06,1.41) VERY LOW * VERY LOW
] 076 13100 ®e0O0
DBG-110MG vs. ASA+CLP 05510 e 0.76 (0.55,1.03) o
DBG-150MG vs. ASA+CLP 087 ®DOO0 | gg7(060119 | DPOOO
(0.64,1.19) LOW Low
EDX-30MG vs. ASA+CLP 045 D00 | (450308 | OO0
(0.33,0.62) LOW +* Low
074 5 10l0) E10l0)
EDX-60MG vs. ASA+CLP 0.74 (0.55,1.01
vs (055,1.01) LOW (055.1.01) Low
0.94 ®0O0 eeO0
RVX vs. ASA+CLP 065128) e 0.94 (0.69,1.28) DS
UC vs. ASA+CLP 0.93 ee®0O0O Notesimable | Notestmable* | 093071123 | @BOO
(0.70,1.23) LOW ab LOW
UC+GNT vs. ASA+CLP 0.93 (0.02,47.37) @%%O 093 (0.02,47.37) EBeLavaeo
UC+SM vs. ASA+CLP 189 (0.17,20.65) @E(B)VC\RQ 1,89 (0.17,20.65) 96?090
UC+WTH vs. ASA+CLP 0.60 OO0 | o4 31,116 | OO0
(0.31,1.16) LOW + Low
DBG-110MG vs. CONTROL 2120551348 | POOO | 2720551349 | POOO
VERY LOW ** VERY LOW
DBG-150MG vs. CONTROL 314063155 | POOO | 314063155 | DOOO
VERY LOW ~ VERY LOW
EDX-30MG vs. CONTROL 161 OO | 151033800 | POOO
(0.33,8.00) VERY LOW ** VERY LOW
EDX-60MG vs. CONTROL 2670541321 | ®OOO | 5670501321 | OOO
VERY LOW ~ VERY LOW
RVX vs. CONTROL 3300881676 | POOO | 339068167 | POOO
VERY LOW ~ VERY LOW
UC vs. CONTROL 3340681645 | POOO Notestmable | Notestmable* | 334 (08,1645 | DOOO
VERY LOW abe VERY LOW
UC+GNT vs. CONTROL 33600523002) | DOOO | 33500523002 | BOOO
VERY LOW ~ VERY LOW
UC+SM vs. CONTROL 68003911851 | POOO | 5003011851 | ®OOO
VERY LOW ** VERY LOW
UC+WTH vs. CONTROL 2150391183 | POOO | 2450391183 | POOO
VERY LOW ** VERY LOW
DBG-150MG vs. DBG-110MG 115 @000 | (5000175 | PPOO | 1150100133 | ®PBOO
(1.00,1.33) LOW ab LOW 8 LOW
EDX-30MG vs. DBG-110MG 0.59 DODO | (591048073 | PODO
(0.48,0.73) MODERATE * MODERATE
098 S1]O) L@
EDX-60MG vs. DBG-110M 0.98 (0.81,1.19
60MG vs. DBG-110MG (0.81,1.19) MODERATE * (081,1.19) MODERATE
RVX vs. DBG-110MG 1.25 ®DOO | 1510m151) | DPOOO
(1.03,1.51) LOW *+ Low
UC vs. DBG-110MG 123 OO0 | go7000290) | PPOO | 154071479 | DO
(1.06,143) MODERATE » LOW S MODERATE
NT vs. DBG-110M 1200026210 | DOBO | 120026214 | POOO
UC+GNT vs. DBG-110MG 0028214 1\ oDERATE (0026214 |\ oDERATE
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UC+SM vs. DBG-110MG 250 (0.23,.26.96) @ﬁ?)v(\13++o 250 (0.23,26.96) @G&%\I)O
UC+WTH vs. DBG-110MG 0.79 DDDO | (790043147 | PODO
(0.43,1.47) MODERATE * MODERATE
) . 051 1100 1210L@)
EDX-30MG vs. DBG-150MG 045050) e 0.51(0.42,0.63) o
EDX-60MG vs. DBG-150MG 085 @000 | gg5071102 | OO0
(0.71,1.02) LOW *+ LOW
RVX vs. DBG-150MG 1.08 ®D®OO | 105080130 | PBOO
(0.89,1.30) LOW +* Low
. 1.06 o0 1.06 o0 12]10L@)
UC vs. DBG-150MG 095122 O 0951 22) A 1.06 (0.931.22) o
UC+GNT vs. DBG-150MG 1,07 (0.02,53.80) @E%V(\Rp 1,07 (0.02,53.80) 96?(%0
UC+SM vs. DBG-150MG 217 (0.20,23.33) @E%V(\Rp 217 (0.20,23.33) GBGE(%O
069 1100 12]10L@)
UC+WTH vs. DBG-150MG 0.69 (0.37,1.27
vs (037,1.27) LOW + ( ) LOW
EDX-60MG vs. EDX-30MG .67 DODO .65 OO0 | 1e50140192 | DDDO
(1.43,1.92) MODERATE & (142,1.92) MODERATE T MODERATE
RVX vs. EDX-30MG 210 ®DOO | 19172285 | BPBOO
(1.72,2.55) LOW ** LOW
2.08 12 @) 2.07 1211 111
UC vs. EDX-30MG 207 (1.79.2.39
Ve (1.79,2.38) MODERATE @ (1.79,2.39) MODERATE " ( ) MODERATE
UC+GNT vs. EDX-30MG 20800410457 | DBBO | 208 00410457 | DDDO
MODERATE * MODERATE
UC+SM vs. EDX-30MG 421 (0.39,45.37) EB%RO 421(0.39.45.37) EBGE(%O
UC+WTH vs. EDX-30MG .33 DDODO | 1330072048 | POOO
(0.72,2.48) MODERATE * MODERATE
RVX vs. EDX-60MG .21 D00 | 1701015 | SO0
(1.06,1.52) LOW +* Low
1.25 12 @) 1.25 1211 111
UC vs. EDX-60MG 125 (111,142
Ve (1.10,1.41) MODERATE * (1.11,1.42) MODERATE * ( ) | MODERATE
UC+GNT vs. EDX-60MG 1260026319 | DOBO | 1260026319 | POOO
MODERATE ** MODERATE
UC+SM vs. EDX-60MG 255 (0.24,27 40) EBE%va>++O 255 (0.24,27 40) @GEOCW)O
UCHWTH vs. EDX-60MG 081 OO0 | gg1(0aa149 | DDDO
(0.44,1.49) MODERATE * MODERATE
UC vs. RVX (0.1318%91 4 EB%%JO Notestimable | Notestimable* | 099 (0.87,1.12) @GLBOCWDO
UC+GNT vs. RVX 0.99 (0.02,49.83) EBE%VC\/>++O 099 (0.02,49.83) 96?0%30
UC+SM vs. RVX 2010192161 | ®BOO | 2010192161 | BBOO
LOW Low
UCHWTH vs. RVX 064 ®DOO0 | sty | POOO
(0.34,1.18) LOW *+ LOW
UC+SM vs. UC 204 ®eO0 Notestimable | Notestmable* | 203 (0192183 | @OOO
(0.19,1.18) LOW abd LOW
UCHWTH vs. UC 065 D00 Notestmable | Notestmable* | 064035118 | @DBO
(0.35,1.18) MODERATE @ MODERATE
UC+SM vs. UC+GNT 203 (0.02,197.24) @E%VCV?*O 203 (0.02,197.24) ®GL90CW>O
UC+WTH vs. UC+GNT 0640013370) | DBOO | ges0013370) | DBOO
MODERATE ** MODERATE
032 1100 12]10@)
UCHWTH vs. UC+SM 005456) A 0.32 (0.03,3.66) b
Ischemic Stroke
2.70 Slelel) 3.28 1100 leTeTe
ASA vs. APX (189555) DO (186578 AT 285 (2.073.92) oD
ASA+CLP vs. APX 228 OO0 | 228(151345 | OO
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(151,3.45) LOW + LOw
CONTROL vs. APX 3.08 D00 | 308(188500 | PBOO
(1.88,5.04) LOW +* Low
1.21 00 ®a0O0O
DBG-110MG vs. APX 1.21(0.89,1.63
(089,1.63) LOW (0.89,163) Low
DBG-150MG vs. APX 083 D00 | gg3061112 | OO0
(061,1.14) LOW + Low
] 1.52 ee0O0 ®0O0O
EDX-30MG vs. APX (1.18,1.98) LOW 1.52 (1.18,1.98) U
EDX-60MG vs. APX 1.08 D00 | 1050083141 | OO0
(0.83,1.41) LOW Low
RVX vs. APX 0.94 ®DO0 | u (0.71,1.24) 00
(0.71,1.24) LOW +* Low
110 ®e0O0 0.89 ee0O0 ®0O0O
UC vs. APX (089.1.35) oW 0471.72) T 1.08 (0.88,1.31) Cow
UC+WTH vs. APX 146 ®DOO | 14507220 | POOO
(0.72,2.98) LOW Low
ASA+CLP vs. ASA 080 D00 | (g (0.49,1.31) OO0
(0.49,1.31) LOW * Low
108 00 ®e00
CONTROL vs. ASA 1.08 (0.62,1.89
(0621.89) LOW * 062189 | ™ Low
DBG-110MG vs. ASA 042 ®DOO | (490028063 | POOO
(0.28,0.63) LOW + LOW
DBG-150MG vs. ASA 029 D00 | (29 (0.19,0.44) deO0
(0.19,0.44) LOW +* Low
053 ®e00 ®00O0O
EDX-30MG vs. ASA 053 (0.37,0.78
(0.37078) LOW * 037078 | ™ low
EDX-60MG vs. ASA 0.38 D00 | (35002055 | DOOO
(0.26,0.55) LOW + LowW
033 ®e00 ®0eO0O
RVX vs. ASA (022048) Yo 0.33(0.22,0.48) Cow
032 12]100) 041 13100 ®00O0O
UC vs. ASA (019.0.53) e (026.0.64) YT 0.38(0.27,0.53) Cow
UCHWTH vs. ASA 051 ®DOO | g51000110 | DPOOO
(0.24,1.10) LOW + Low
CONTROL vs. ASA+CLP 135 L) 1.35(0.76,2.41) OO0
(0.76,2.41) MODERATE * MODERATE
DBG-110MG vs. ASA+CLP 053 OO0 | (55035081 | DSOO
(0.35,0.81) LOW + LOW
DBG-150MG vs. ASA+CLP 037 OO0 | o5 (0.24,057) DOHO
(0.240.57) MODERATE ** MODERATE
EDX-30MG vs. ASA+CLP 067 DD O 0.67 (0.45,1.00) S DO
(0.45,1.00) MODERATE * MODERATE
EDX-60MG vs. ASA+CLP 047 DDDO | 470032071 | POOO
(0.32,0.7) MODERATE * MODERATE
041 ®e00 ®a0O0O
RVX vs. ASA+CLP (027.062) Yo 0.41(0.27,062) Com
UC vs. ASA+CLP 047 ©e00O Notestmable | Notestmable* | 047033068 | ©@DBO
(0.33,0.68) MODERATE @ MODERATE
UC+WTH vs. ASA+CLP 064 OO0 | (4 (0.30,1.39) OO0
(0.30,1.39) MODERATE * MODERATE
] 0.39 ®a00 ®a0O0
DBG-110MG vs. CONTROL (024.065) Yo 0.39 (0.24,0.65) Com
DBG-150MG vs. CONTROL 021 DDDO | (27016045 | PDOO
(0.16,0.45) MODERATE ** MODERATE
EDX-30MG vs. CONTROL 049 DODOO | (490031080 | DDDO
(0.31,0.80) MODERATE ** MODERATE
EDX-60MG vs. CONTROL 035 ODDO | 3502057 | DDDO
(0.22,0.57) MODERATE * MODERATE
RVX vs. CONTROL 030 ®BOO | 30001905 | DBOO
(0.19,0.50) LOW * LowW
UC vs. CONTROL 0.35 1110 Not estimable Not estimable * | 0.35(0.22055) | @BBO
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(0.22,0.55) MODERATE = MODERATE
UC+WTH vs. CONTROL 047 ®000 0.47 (0.21,1.08) OO0
(0.21,1.08) MODERATE * MODERATE
. . 069 S1e1@) 069 o0 SO
DBG-150MG vs. DBG-110MG (054.0.88) NODERATE S (054.0.88) WS 0.69 (0.54,0.88) MODERATE
EDX-30MG vs. DBG-110MG 1.26 D00 | 150m167m | DOOO
(0.96,1.67) LOW + LOW
EDX-60MG vs. DBG-110MG 090 ®e0O0O 0.90 (0.67,1.19) edO0O
(0.67,1.19) LOW * LOW
. 078 o000 OO
RVX vs. DBG-110MG (058.1.04) Yo 0.78 (0.58,1.04) Cow
UC vs. DBG-110MG 089 ®O0 089 OODO | gg9071112 | DDDO
(0.71,1.11) LOW ab (0.71,1.12) MODERATE " MODERATE
UC+WTH vs. DBG-110MG .21 ®e0O0O 1.21(0.59,2.49) edO0O
(0.59,2.49) LOW * LOW
EDX-30MG vs. DBG-150MG 183 L) 1.83 (1.36,2.46) SO0
(1.36,2.46) MODERATE * MODERATE
EDX-60MG vs. DBG-150MG 1.30 OO0 | 1309175 | DDDO
(0.96,1.76) MODERATE * MODERATE
_ 113 Y 00) o0
RVX vs. DBG-150MG (0831.53) Yo 1.13(0.83,1.53) Cow
i 1.28 11]1@) 1.29 £12]10)@) 1] @)
UC vs. DBG-150MG (1.01,1.64) MODERATE @ (1.01,1.65) Low 8 1:29(1.01.165) MODERATE
UC+WTH vs. DBG-150MG 1.75 Llell®) 1.75(0.85,3.63) SO0
(0.85,3.63) MODERATE * MODERATE
0.71 OODD 0.71 S1o1]@) OODD
EDX-60MG vs. EDX-30MG 0.71(0.60,0.83
vs (060,0.83) HIGH (0600.83) | MODERATE' ( ) HIGH
_ 0.62 o000 eO0O
RVX vs. EDX-30MG (0480.79) Yo 0.62 (0.48,0.79) Cow
0.70 OODD 0.71 120 OODD
UC vs. EDX-30MG 0.71(0.60,0.83
vs (060,083) HIGH (060083 | MODERATE ( ) HIGH
UC+WTH vs. EDX-30MG 0.96 DDDO | go5(0a8100 | POOO
(0.48,1.94) MODERATE * MODERATE
- 0.87 OO ®pO0O
RVX vs. EDX-60MG (0671.13) Yo 0.87 (0.67,1.13) Cow
] 1.00 @) 1.00 DODD OPDD
UC vs. EDX-60MG (0.83,1.19) MODERATE b (0.83,1.19) HIGH T 100(083,1.19) HIGH
1.35 o0 eee0O
UC+WTH vs. EDX-60MG 1.35(0.67,2.74
Ve (0.67,2.74) MODERATE * ( ) MODERATE
UC vs. RVX 0 915'11539) @%V%p Not estimable Not estimable * | 1.15(0.95,1.39) GBGEOCWDO
UCHWTH vs. RVX 1.56 @000 | 15077317 | OO0
(0.77,3.17) LOW * ' LOW
UC+WTH vs. UC 0 710'32970) ,\%S?ES?\T% Notestimable | Notestimable* | 1.36 (0.69.2.69) 390%9%\%
Clinically relevant non-major bleeding
ASAvs. APX 0 88 . @EH?ES@ Notestimable | Notestimable* | 0.88 (0.66,1.17) @ﬂ?gg@
049 +110)@) OO
CONTROL vs. APX (0.054.65) Yo 0.49 (0.05,4.65) Cow
DBG-110MG vs. APX 0.74 ®BOO | 74016345 | DBOO
(0.16,3.46) LOW + LOW
165 EE YO ST @)
DBG-150MG vs. APX 1.65(0.73,3.72
ve (0.733.72) MODERATE * ( ) MODERATE
EDX-30MG vs. APX 1.02 DOOO | 1090812) | DDDO
(0.86,1.20) MODERATE * MODERATE
EDX-60MG vs. APX 1.28 L) 1.28 (1.09,1.51) SOHO
(1.09,1.51) MODERATE * MODERATE
RVX vs. APX 1.52 DODO | 15012179 | POOO
(1.291.79) MODERATE * MODERATE
UC vs. APX R 217.41769) ,\%g?;g% Not estimable Not estimable * 1.46 (1.26,1.70) ﬁO?E?AQPE
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CONTROL vs. ASA 0.5 D00 | gs50053 | PDOO
(0.06,5.38) LOW * LowW
DBG-110MG vs. ASA 084 ®@BOO | gas018403 | DDOO
(0.18,4.03) LOW * LOW
188 SIe]®) IO
DBG-150MG vs. ASA 1.88 (0.79,4.45
Ve (0.79,4.45) MODERATE ** ( )| MODERATE
EDX-30MG vs. ASA .16 OO0 | 1150816n | DDDO
(0.83,1.61) MODERATE * MODERATE
EDX-60MG vs. ASA 145 eee0O 1.45 (1.04,2.02) L)
(1.04,2.02) MODERATE * MODERATE
RVX vs. ASA 173 DDDO | 1730124041y | POOO
(1.24,2.41) MODERATE * MODERATE
UC vs. ASA 1.66 OO0 | 1e5(120230 | DDDO
(1.20,2.30) MODERATE * MODERATE
DBG-110MG vs. CONTROL 153 (0.10,23.33) 9%%0 153 (0.10,23.33) @G&%O
DBG-150MG vs. CONTROL 340 (0.31,37.22) 9%/940 340(0.3137.22) @GEO%O
EDX-30MG vs. CONTROL 2.10(0.22,20.01) @E(B)VCV%O 2.10(0.22,20.01) 96?0%0
EDX-60MG vs. CONTROL 2.63(0.28,25.15) @E%V(\RQ 2.63(0.28,25.15) EBGE(%O
RVX vs. CONTROL 3.13(0.33,29.88) ®O0 3.13(0.33,29.88) eeO0O
LOW * LOW
UC vs. CONTROL 303 eeO0O Not estimable Not estimable * | 3.01(0.32,28.74) eeO0O
(0.32,25.00) LOW acd LOW
DBG-150MG vs. DBG-110MG 200 OO0 | 4630210005 | PPOO | 2230481030 | PEOO
(0.4,10.0) LOW ad LOW § LOW
1.37 ®e0O0 ®e00
EDX-30MG vs. DBG-110M 1.37(0.30,6.35
30MG vs. DBG-110MG (0.306.35) LOW ( ) Low
EDX-60MG vs. DBG-110MG 1.72 ee0O0O 1.72(0.37,7.98) eeO0O
(0.37,7.98) LOW * LOW
205 ®e0O0 ®e00
RVX vs. DBG-110MG 2.05(0.44,9.48
vs (0449.48) LOW * ( ) LOW
UC vs. DBG-110MG 222 OBO0 | ggspmnsy | OO0 | 1g70a01) | OO0
(0.45,11.10) LOW ad Low§ Low
EDX-30MG vs. DBG-150MG 062 L) 0.62 (0.28,1.37) SO0
(0.28,1.37) MODERATE * MODERATE
EDX-60MG vs. DBG-150MG 077 DDDO | 77003173 | POOO
(0.35,1.73) MODERATE * MODERATE
RVX vs. DBG-150MG 0.92 Llell®) 0.92 (0.41,2.05) L)
(0.41,2.05) MODERATE * MODERATE
0.88 @) 0.89 110@) eee0O
UC vs. DBG-150MG 0.89 (0.40,1.97
Ve (040,1.92) MODERATE = (040,1.97) LOW S ( )| MODERATE
1.27 121]1@) 1.26 Cle]@) 1] @)
EDX-60MG vs. EDX-30MG 1.26 (1.16,1.36
ve (1.16,1.37) MODERATE @ (1.16,1.36) MODERATE " ( ) MODERATE
RVX vs. EDX-30MG 149 DDDO | 149(135165 | PDDO
(1.35,1.66) MODERATE * MODERATE
1.45 1211@) 1.44 Cle]@) 1] @)
UC vs. EDX-30MG 144 (133,155
Ve (1.33,1.56) MODERATE @ (1.33,1.55) MODERATE 1 ( ) MODERATE
RVX vs. EDX-60MG 119 DODO | 119(108131) | POOO
(1.08,1.31) MODERATE * MODERATE
UC vs. EDX-60MG .14 e .14 eee0 1.14 (1.07,1.23) L)
(1.06,1.22) MODERATE @ (1.07,1.23) MODERATE ' MODERATE
UC vs. RVX 0.9 D00 Notestmable | Notestmable* | 096090403 | ©@DBO
(0.89,1.03) MODERATE = MODERATE
Intracranial bleeding
ASA vs. APX 119 eee0O 1.91(0.70,5.24) eO00O 147 (0.76,2.83) L)
(0.53,2.63) MODERATE be VERY LOW 8 MODERATE
ASA+CLP vs. APX 1.17 (0.46,2.97) @E%V(\Rp 1.17 (0.46,2.97) @GLBO(V%O
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CONTROL vs. APX 120041408 | DBOO | 1290041408 | ®OOO
Low * Low
DBG-110MG vs. APX 0.70 (0.34,1.45) @E%V(\Rp 0.70 (0.34,1.45) 96?(%0
DBG-150MG vs. APX 093046186 | DDOO | (93046189 | PBOO
Low * Low
EDX-30MG vs. APX 071036139 | D@DOO | 71036139 | PBOO
LOW * Low
EDX-60MG vs. APX 100057208 | ®BOOO | 109057208 | PBOO
LOW * Low
RVX vs. APX 17200307 | @BOO | 4720030m | DBOO
LOw * Low
UC vs. APX 2.38 @000 | 150m52 | POOO | s4143355 | BPOOO
(1.723.23) LOW ac VERY LOW 8 Low
UC+SM vs. APX 2250201730 | OO | 250201730 | ®OOO
VERY LOW VERY LOW
UCHST vs. APX 309105907 | POOO | 3091105007 | ®OOO
VERY LOW VERY LOW
UC+WTH vs. APX 050013185 | PDOO | g50013185 | DPOOO
LOW * LOW
ASA+CLP vs. ASA 0.80 (0.28.2.27) @%%O 0.80 (0.28,2.27) EBeLavaeo
CONTROL vs. ASA 048 ®DOO0 | 14031639 | POOO | gg5028275 | ®BOO
(0.09,2.60) LOW abd VERY LOW 8 LOW
DBG-110MG vs, ASA 048020114 | POOO | g450020114 | ®OOO
VERY LOW VERY LOW
DBG-150MG vs, ASA 063027147 | ®OOO | ge3007.147 | ®OOO
VERY LOW VERY LOW
EDX-30MG vs. ASA 043021110 | POOO | gag0211.10 | ®OOO
VERY LOW VERY LOW
EDX-60MG vs. ASA 074033165 | POOO | 474033165 | POOO
VERY LOW ** VERY LOW
RVX vs. ASA 117085248 | DOOO | 47085248 | DOOO
VERY LOW VERY LOW
149 ®O00O 1100 12]10@)
_ASA 161(0.62.4.19 154 (0.80,2.96
UCvs. AS (0.60,3.70) VERY LOW abetfg ( ) LOW § ( ) LOW
UC+SM vs. ASA 1530191245 | POOO | 45500191245 | BOOO
VERY LOW VERY LOW
UCH+ST vs. ASA 210065683 | POOO | 210065683 | POOO
VERY LOW VERY LOW
UC+WTH vs. ASA 034008137 | POOO | g3s008137 | ®OOO
VERY LOW VERY LOW
CONTROL vs. ASA+CLP 110 (0.28.4.32) @E%VC\RQ 110 (0.28.4.32) @Gfocveo
DBG-110MG vs. ASA+CLP 0.60 (0.22,162) @E%VC\RQ 060 (0.22,162) @Gfocveo
DBG-150MG vs. ASA+CLP 0.79(0.30,2.09) @E%VCBQ 0.79 (0.30,2.09) 96?(%\130
EDX-30MG vs. ASA+CLP 061 (0.23,1.58) @E%VCRQ 061 (0.23.1.58) @eLavaeo
EDX-60MG vs. ASA+CLP 0.93 (0.36,2.39) @E%VC\%O 0.93(0.36,2.39) @GBC%V)O
RVX vs. ASA+CLP 147 (0.60,3.57) @E%vcv>++0 147 (0.60,357) 963(%\/)0
UC vs. ASA+CLP 1.02 D00 | 455085439 | POOO | 414308543 | DPBOO
(0.93,4.00) LOW abe VERY LOW 8 LOW
UC+SM vs. ASA+CLP 19202216517 | OO0 | 45022165 | ®OOO
VERY LOW VERY LOW
UCHST vs. ASA+CLP 260070943 | POOO | 61074943 | POOO
VERY LOW VERY LOW
UC+WTH vs. ASA+CLP 043 (0.10,1.87) @E%V(\%O 043 (0.10,1.87) @GLBO(V%O
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DBG-110MG vs. CONTROL 0.54 (0.16,1.87) @%V(ao 054 (0.16,1.87) @GEC%V)O
DBG-150MG vs. CONTROL 0.72 (0.21,243) @E%V(\Rp 072 (0.21,243) 96?(%0
EDX-30MG vs. CONTROL 055 (0.17,1.84) @%\RO 055 (0.17,1.84) @G&%O
EDX-60MG vs. CONTROL 084 (0.26.2.78) @E%V(\Rp 084 (0.26.2.78) 96?(%0
RVX vs. CONTROL 133 (0.424.23) @E%VCRQ 133(0.42,4.23) GBGEO%O
UC vs. CONTROL 1.20 OO0 | 350526 | POOO | 175050525 | ®POOO
(0.38,4.20) LOW abe VERY LOW & Low
UC+SM vs. CONTROL 17504181699 | POOO | 4750181693 | ®OOO
VERY LOW ~ VERY LOW
UC+ST vs. CONTROL 2400551042 | OO | 24005510479 | OOO
VERY LOW ~ VERY LOW
UC+WTH vs. CONTROL 039 (0.07,2.01) 9%\%0 0.39(0.07,2.01) GBGLBO%O
DBG-150MG vs. DBG-110MG .32 @000 | 13071245 | BPOO | 13071245 | BBOO
(0.80,2.17) LOW abc LOW 8 LOW
EDX-30MG vs. DBG-110MG 1.01(0.482.16) @E(B)VC\RQ 1.01(0.482.16) 96?090
EDX-60MG vs. DBG-110MG 1,55 (0.74,3.25) @%%O 1,55 (0.74,3.25) EBGE(%O
RVX vs. DBG-110MG 2450126471 | BOOO | 24510477 | ®OOO
LOW Low
3.23 edO0O eeO0O ®dOO
UC vs. DBG-110MG 322 (183566 3.22 (1.83,5.66
vs (2085.00) Lo = (1.83,5,66) LOW ® (1.83,5.66) Low
UC+SM vs. DBG-110MG 3210412537 | OO | 3910412537 | DOOO
VERY LOW ~ VERY LOW
UCHST vs. DBG-110MG sy | OO0 | 4ypamse | DOOO
VERY LOW ~ VERY LOW
UC+WTH vs. DBG-110MG 0.71 (0.18.2.76) @E%VCV%O 0.71(0.18.2.76) 9%%30
EDX-30MG vs. DBG-150MG 0.77 (0.37,1 60) EBE%VC\RQ 0.77 (0.37,1.60) @eLavaeo
EDX-60MG vs. DBG-150M 117057240 | DBBO | 447057240 | DDDO
60MG vs. DBG-150MG ( )| MODERATE * ( ) | MoDERATE
RVX vs. DBG-150MG 185098352 | DBBO | 45500835 | DO
MODERATE * MODERATE
UC vs. DBG-150MG 243 ©Oe0 2aa¢azarsy | BBOO | yuaars | OSSO
(1.67,3.57) MODERATE @ Low 8 MODERATE
UC+SM vs. DBG-150MG 2430311008 | DOOO | 4300311009 | DOOO
VERY LOW ~ VERY LOW
UCHST vs. DBG-150MG 33301001016 | DOOO | 33301001019 | DOOO
VERY LOW ~ VERY LOW
UC+WTH vs. DBG-150MG 054014208 | DOBO | gss014205 | POOO
MODERATE * MODERATE
EDX-60MG vs, EDX-30MG 152 ©O00 153000261 | DBOO | 153000261 | DO
(1.022.22) MODERATE = LOW $ MODERATE
RVX vs. EDX-30MG 2020130449 | BOOO | 9450130429 | ®OOO
LOW Low
3.23 ®a00 ®0e0 Ie]O)
UC vs. EDX-30MG 318 (192526 318 (1.92,5.26
ve (2.274.54) LOW as ( ) MODERATE " ( ) MODERATE
UC+SM vs. EDX-30MG 70412485 | DOOO | 3470412065 | DOOO
VERY LOW ~ VERY LOW
UCHST vs. EDX-30MG 135451308 | DOOO | 43501451309 | DOOO
VERY LOW ~ VERY LOW
UC+WTH vs. EDX-30MG 0.70 (0.19,2.65) @E%VCV)HO 0.70(0.19,2.65) 963(%\/)0
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RVX vs. EDX-60MG 158086289 | DBPO | 155086289 | DDDO
MODERATE * MODERATE
UC vs. EDX-60MG 213 OO0 | 08012335 | PPOO | 2080120335 | ®PBOO
(1.56,2.86) MODERATE @ Low ® Low
UC+SM vs. EDX-60MG 2070271601 | DOOO | 2070271601 | DOOO
VERY LOW ~ VERY LOW
UC+ST vs. EDX-60MG 284096848 | POOO | pa1 00849 | DOOO
VERY LOW ~ VERY LOW
UC+WTH vs. EDX-60MG 046012171 | DOBO | 45012171 | POOO
MODERATE * MODERATE
UC vs. RVX .37 ©Oe0 Notestmable | Notestmable* | 131092187 | ©@BBO
(1.06,1.79) MODERATE = MODERATE
UC+SM vs, RVX 131017088 | DOOO | 13101798 | DOOO
VERY LOW ~ VERY LOW
UC+ST vs. RVX 180063500 | POOO | 140063509 | POOO
VERY LOW ~ VERY LOW
UC+WTH vs. RVX 020008105 | DBBO | 29008105 | POOO
MODERATE * MODERATE
UC+SM vs. UC 1.00 ®O00O Notestimable | Notestmable* | 100014729 | POQOO
(0.14,7.14) VERY LOW abadh VERY LOW
UCH+ST vs. UC .37 ®OO00O Notestmable | Notestmable* | 137051364 | DOOO
(0.55,3.33) VERY LOW 2beh VERY LOW
UC+WTH vs. UC 022 ©O00 Notestmable | Notestmable* | 022(006076) | @DBO
(0.07,0.68) MODERATE ¢ MODERATE
UCHST vs. UC+SM 1370451258 | POOO | 4370151258 | ®OOO
VERY LOW ~ VERY LOW
UC+WTH vs. UC+SM 022 B®OOO | 12002230 | POOO
(0.02,2.30) VERY LOW * VERY LOW
0.16 eO00O o000
WTH vs. UC+ST 0.16 (0.03,0.78
UCHWTH vs. UC+S (0.03,0.78) VERY LOW ( )| “VerYLow
Gastrointestinal bleeding
ASA vs. APX 118 ODOO | 55501127503 | PBOO | 75016383 | PDOO
(0.54,2.50) LOW o MODERATE " MODERATE
CONTROL vs. APX 038 ®DOO | (35000565 | POOO
(0.02,5.66) LOW *+ Low
DBG-110MG vs. APX 1790101710 | POBO | 4790191710 | PODO
MODERATE * MODERATE
DBG-150MG vs. APX 202025212 | DOOO | 140231 | DPDOO
MODERATE * MODERATE
EDX-30MG vs. APX 1090111048 | DOBO | 109 (0111042) | PBBO
MODERATE * MODERATE
EDX-60MG vs. APX 1970211872 | POBO | 4970211872 | PODO
MODERATE * MODERATE
RVX vs. APX 2200301608 | ®PBOO | 2200030160 | DBOO
LOW Low
UC vs. APX .14 OODO | 57701228608 | PPOO | 441035741 | DO
(0.88,1.47) MODERATE ¢ Low ® MODERATE
UC+GNT vs. APX 1190111268 | POOO | 4190111268 | PBOO
LOW Low
CONTROL vs. ASA 048 D00 | gss0092 | SO0
(0.039.22) LOW +* Low
DBG-110MG vs. ASA 2300182008 | DBOO | 23010182000 | PDBO
MODERATE * MODERATE
DBG-150MG vs. ASA 3110253030 | DBOO | 3110253030 | DDOO
MODERATE * MODERATE
EDX-30MG vs. ASA 1410111775 | POBO | 4410111775 | POOO
MODERATE * MODERATE
EDX-60MG vs. ASA 2530203183 | DBOO | 253020318 | PDOO
MODERATE * MODERATE
RVX vs. ASA 2830272015 | ®BOO | 28300272015 | ®BOO
LOW Low
UC vs. ASA 5.00 1110 097(0.024821) | @OOQO | 2.07(030,14.05) | DD
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(0.61,50.00) MODERATE c¢ LOwS MODERATE
UC+GNT vs. ASA 1.52 (0.11,21.29) ®000 | 15 (0.11,21.29) eeO0
LOW + Low
DBG-110MG vs. CONTROL 4.75(0.29,77.51) @%\%O 4.75(0.29,77.51) 696330
DBG-150MG vs. CONTROL 6.43 (0.39,104.86) @E%V(\Rp 6.43 (0.39,104.86) 96?(%0
EDX-30MG vs. CONTROL 2.91(0.18,47.35) @%\%O 2.91(0.18,47.35) 696330
EDX-60MG vs. CONTROL 5,23 (0.32,84.94) @%\RO 523 (0.32,84.94) @G&%O
RVX vs. CONTROL 5,85 (0.47,73.58) @E%V(\Rp 5.85(0.47,73.58) 96?(%0
435 1100 i imable * ®e0O0
UC vs. CONTROL (0.93.20.00) LOW ocs Not Estimable Not estimable 4.28 (0.45,40.27) LOW
UC+GNT vs. CONTROL 3.15(0.18,56.31) @E%V(\Rp 3.15(0.18,56.31) 96?(%0
DBG-150MG vs. DBG-110MG 135 OO0 1.35(0.26,7.14) OO0 | 435 (0.26,7.14) OO0
(1.09,1.69) MODERATE @ MODERATE " MODERATE
EDX-30MG vs. DBG-110MG 061006643 | DOBO | gp1006643 | POOO
MODERATE ** MODERATE
EDX-60MG vs. DBG-110MG 1.10 (0.10,11.54) DDDO | 449 (0.10,11.54) SOOO
MODERATE * MODERATE
RVX vs. DBG-110MG .23 D00 | 1y (0.16,9.46) deO0
(0.16,9.46) LOW * Low
0.90 lelel@) 0.90 ®000 ®000
UC vs. DBG-110MG 0.90 (0.17,4.76
ve (0.70,1.15) MODERATE @ (0.174.76) MODERATE " ( ) MODERATE
0.66 ®e0O0 ®e00
UC+GNT vs. DBG-110MG 006778) Yo 0.66 (0.06,7.78) o
EDX-30MG vs. DBG-150MG 045 OO0 | 45 (0.04,4.74) SOHO
(0.044.74) MODERATE * MODERATE
EDX-60MG vs. DBG-150MG 081 DDDO | 81008850 | PODO
(0.08,8.50) MODERATE * MODERATE
RVX vs. DBG-150MG 0.91 ®DOO0 | g (0.12,6.97) OO0
(0.12,6.97) LOW *+ Low
0.67 @) 0.67 ®000 ®000O
UC vs. DBG-150MG 0.67 (0.13,3.51
Ve (0.53,0.83) MODERATE ¢ (0.13351) MODERATE " ( )| MoDERATE
_ 049 o000 o0
UC+GNT vs. DBG-150MG 0045.73) Yo 0.49 (0.04,5.73) o
179 OODD 1.80 SISO OODD
EDX-60MG vs. EDX-30MG 1.80 (0.34,9.46
® (145222 HiGH (0.34,9.46) HiGH 034946) | P
RVX vs. EDX-30MG 2.01(0.26,15.42) D00 |, (0.26,15.42) 00
LOW * Low
147 DDDD 147 DODD DODD
UC vs. EDX-30MG 147 (0.28,7.76
vs (1.18,1.85) HIGH (0.28,7.76) HIGH 1 ( ) HIGH
UC+GNT vs. EDX-30MG 1.08 (0.09,12.68) @%vcv>++o 1.08 (0.09,12.68) @GLBOCW)O
112 o000 o0
RVX vs. EDX-60MG (045,8.55) Yo 1.12 (0.15,8.55) U
0.82 CODD 0.82 DDDD COOD
UC vs. EDX-60MG 0.82 (0.16,4.30
Vs (0.68,0.99) HIGH (0.16.4.30) HIGH 1 ( ) HIGH
UC+GNT vs. EDX-60MG 060 D00 | (4 (0.05,7.03) 00
(0.05,7.03) LOW * LOW
0.70 Y 0)0) . - ®a00
UC vs. RVX (0.57,0.85) LOW 20 Not estimable Not estimable 0.73(0.23,2.37) Low
0.54 00 ®000
UC+GNT vs. RVX (0.06467) Yo 0.54 (0.06,4.67) U
UC+GNT vs. UC 074 @@OO Not estimable Not estimable * | 0.74 (0.12,4.51) @@OO
(0.35,1.56) LOW ah LOW
Myocardial Infarction
1.18 121210 1.20 1 O@) ®edO
ASA vs. APX 1.19(0.78,1.80
Ve (0.68,2.00) MODERATE ¢ (0.63,2.31) Low § ( ) MODERATE
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ASA+CLP vs. APX 1.76 ®DOO | 17500315 | POOO
(0.98,3.16) LOW * Low
CONTROL vs. APX 113 D00 | 145015811 | OO0
(0.16,8.11) LOW + Low
155 @) SO
DBG-110MG vs. APX 1.55 (1.02,2.36
Ve (1.02,2.36) MODERATE ** ( )| MODERATE
DBG-150MG vs. APX 1.59 DODO | 1590105241 | DDDO
(1.05,2.41) MODERATE * MODERATE
EDX-30MG vs. APX 1.37 SODO | 137007191 | POOO
(0.97,1.94) MODERATE * MODERATE
1.08 SIe]®) SO
EDX-60MG vs. APX 1.08 (0.76,1.54
Ve (0.76,1.54) MODERATE * ( ) MODERATE
RVX vs. APX 093 DODO | gg3060135 | DDDO
(0.64,1.35) MODERATE * MODERATE
1.14 OODD 1.1 12100 oD
UC vs. APX (085.151) e, (0.502.48) Yt 1.14 (0.87,1.48) e
1.70 1 O@) ®00O0
UC+ST vs. APX (089325 Yo 1.70 (0.89,3.25) U
ASA+CLP vs. ASA 149 ®DOO | 149076201 | DPOOO
(0.76,2.91) LOW * LOW
095 00 ®00O0O
CONTROL vs. ASA (043.7.03) Yo 0.95 (0.13,7.03) U
_ | @000 ®®00
DBG-110MG vs. ASA (0.77,2.23) Lo 1.31(0.77,2.23) o
DBG-150MG vs. ASA 1.34 ®OO0 | 44 (0.79,2.28) eeO0O
(0.79,2.28) LOW + Low
_ 116 OO eO0O
EDX-30MG vs. ASA (073.187) Yo 1.16 (0.72,1.87) U
091 ®e0O0 ®e00
EDX-60MG vs. ASA 0.91 (0.56,1.48
BOMG vs. AS (056,1.48) LOW (056148 Low
RVX vs. ASA 079 ®DO0 | (7 (0.48,1.29) eeO0O
(0.48,1.29) LOW * LOW
0.94 12100 0.97 C1e]@) e
UC vs. ASA 0.96 (0.63,1.47
Ve (0.53,1.69) LOW aig (0.53,1.79) MODERATE T ( ) MODERATE
143 ®e0O0 ®e0O0
UC+ST vs. ASA (069.297) Yo 1.43(0.69,2.97) o
0.64 00 ®e0O0O
CONTROL vs. ASA+CLP (0.09.4.84) Yo 0.64 (0.09,4.84) o
_ i | @00 ®®00
DBG-110MG vs. ASA+CLP (048.1.63) Yo 0.88 (0.48,1.63) o
DBG-150MG vs. ASA+CLP 090 ®eO0 | (g (0.49,1.66) eeO0O
(0.49,1.66) LOW + Low
078 00 ®e0O0O
EDX-30MG vs. ASA+CLP (044.1.37) Yo 0.78 (0.44,1.37) o
062 ®e0O0 ®e0O0
EDX-60MG vs. ASA+CLP (0.35.1.09) Yo 0.62 (0.35,1.09) o
RVX vs. ASA+CLP 0.53 OO0 | (53020005 | PBOO
(0.30,0.95) LOW * LOW
UC vs. ASA+CLP U5 eeO0 Notestmable | Notestmable* | 065038100 | @OOO
(0.38,1.09) LOW 2 Low
096 00 ®000
UC+ST vs. ASA+CLP 0442.12) Yo 0.96 (0.44,2.12) U
1.37 110@) ®e0O0
DBG-110MG vs. CONTROL (0159.90) Yo 1.37 (0.19,9.90) U
DBG-150MG vs. CONTROL 1.40 (0.19,10.13) @E%V(\Rp 1.40 (0.19,10.13) @GLBO(V%O
EDX-30MG vs. CONTROL .21 ®O00 | 4y (0.17,8.62) eeO0O
(0.17,8.62) LOW + Low
] 096 110@) ®eO00
EDX-60MG vs. CONTROL (013683 Yo 0.96 (0.13,6.83) U
082 00 ®e0O0
RVX vs. CONTROL 0.82 (0.12,5.89
vs- CONTRO (0.125.89) LOW ( ) Low
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UC vs. CONTROL 1.00 eeO0O Notestimable | Notestmable* | 100014707 | @OOO
(0.14,7.14) LOW ad LOW

UCHST vs. CONTROL 1500201151 | POOO | 450201159 | @POOO
LOW LOW

DBG-150MG vs. DBG-110MG 1.02 ©Oe0 102076137 | @BBO | 10075137 | DDDO

(0.76,1.37) MODERATE = MODERATE " MODERATE

EDX-30MG vs. DBG-110MG 088060130) | DBBO | (45060130 | POOO

MODERATE ** MODERATE

EDX-60MG vs. DBG-110MG 070047100 | DBBO | 470047100 | POOO

MODERATE ** MODERATE

RVX vs. DBG-110MG 060040091 | DOBO | ge0(040001) | PODO

MODERATE ** MODERATE

UC vs. DBG-110MG 0.73 OO0 | 73051010 | POOO | 473083101 | POBO

(0.53,1.01) MODERATE @ MODERATE " MODERATE

UCHST vs. DBG-110MG 100056214y | DOOO | 450056214 | DOOO
LOW LOW

EDX-30MG vs. DBG-150MG 086050127 | DOBO | ggg050127) | POOO

MODERATE ** MODERATE

EDX-60MG vs. DBG-150M 068046101 | DBBO | (65046101 | PODO

60MG vs. DBG-150MG ( ) | MODERATE ( ) | MODERATE

RVX vs. DBG-150MG 059030088 | DBBO | 591030088 | PODO

MODERATE ** MODERATE

UC vs. DBG-150MG 071 ©e00O 072052099 | DBBO | 172052009 | POOO

(0.52,0.98) MODERATE @ MODERATE " MODERATE

UCHST vs. DBG-150MG 107055209 | DBOO | 1070085209 | DOOO
LOW LOW

EDX-60MG vs. EDX-30MG 0.78 L) 079063099 | DBOO | (79063009 | POOO

(0.63,0.99) MODERATE @ MODERATE " MODERATE

RVX vs. EDX-30MG 068048095 | DBOO | (65048005 | POOO

MODERATE ** MODERATE

UC vs. EDX-30MG 083 DODO 083067103 | DOOO | (3067105 | POOO

(0.66,1.03) MODERATE @ MODERATE @ MODERATE

UCHST vs. EDX-30MG 120086233 | DBOO | 424066233 | DOOO
LOW Low

RVX vs. EDX-60MG 086061122 | DBBO | (5061122 | POOO

MODERATE ** MODERATE

UC vs. EDX-60MG .04 L) 105083133 | DBOO | 4o508133 | DDDO

(0.83,1.32) MODERATE @ MODERATE = MODERATE

UC+ST vs. EDX-60MG 157083208 | POOO | o157083200 | POOO
LOW LOW

UC vs. RVX 1.22 ©Oo0 Notestimable | Notestmable* | 122(094158 | @DBO

(0.94,1.56) MODERATE @ MODERATE

UCHST vs. RVX 182095347 | ®BOO | 450005347 | ®OOO
LOW Low

UC+ST vs. UC 149 OBOO | yotesimatle | Notestmable* | 149083270 | @BOO
(0.83,2.70) LOW ah LOW

aUnblinded participants and personnel
b Confidence interval included potential for important harm or benefits
¢Imprecise due to low number of events

dWide confidence interval
eLarge I2 (250%)

fUnblinded outcome assessment

g Heterogeneity on the age eligibility among trials

h Mixed population (inclusive of AF, DVT, PE, etc)
§Contributing direct evidence of low/very low quality
TContributing direct evidence of moderate quality

++Indirect estimate from order loops higher than first order
*Cannot be estimated because drug was not connected in a loop in the evidence network
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S-7-1. Details of Interventions

Anticoagulant

Interventions

Descriptions

Reference Usual warfarin care  Patients are routinely managed either in the hospitals, primary care

Therapy or in anticoagulation clinics by a range of healthcare professionals
including physicians, nurses and clinical pharmacists.

Warfarin Genotype-guided Patients received CYP2C9 and VKORCL1 genotyping. Based on

bundled care*

warfarin dosing

their genotype status, they were then initiated on a warfarin dose as

calculated by the pharmacogenetic-based algorithm using
demographic, clinical and genetic data. Based on previous study %,
we assumed that patients who received warfarin therapy will reach
their maintenance dose within the induction phase. Therefore, the
benefits of genotype-guided dosing in reducing stroke and bleedings
occurred in the first 3 months only. We also assumed that the
monitoring frequency in the first 3 months of genotype-guided
dosing setting was lesser than in the usual warfarin care, as the

median time to reach a stable dose was shorter in the former group
2

Patient’s self-testing

of warfarin

Patients were trained to be capable in using the point-of care device.
Point-of-care tests were performed by patients themselves at the
comfort of their own home with their test results managed by clinical
pharmacists in the anticoagulation clinics through trans-telephonic.
The anticoagulation clinic visits for this strategy would be less

frequent than usual warfarin cares.

self-

management of

Patient’s

warfarin

Patients were trained to be capable in using the point-of-care device
and in self-adjusting their own warfarin dosage based on their INR
results. Point-of-care tests were performed by patients themselves in
the comfort of their own home, followed by the interpretation of test
results by patients themselves and self-adjustment of warfarin
dosage according to the predefined protocol. The anticoagulation
clinic visits for this strategy would be less frequent than usual

warfarin care 3.

LAAC

(Watchman device)

procedure

The Watchman device was implanted into the patient’s left atrial

appendage. Following the successful device implantation, patients
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with temporary

warfarin use

received warfarin and aspirin for 45 days, aspirin plus clopidogrel
from 46 days to 6 months and aspirin alone thereafter.
Transoesophageal echocardiogram was performed twice within the
first year after device implantation. LAAC-treated patients were
monitored under the anticoagulation clinics every 2 weeks for the
first 45 days. After 45 days, follow-up visits occurred every 3
months for the first year, followed by twice annually visits

thereafter.

NOACs Dabigatran, 150mg
twice daily
Rivaroxaban, 20mg
once daily
Apixaban, 5mg
twice daily
Edoxaban, 60mg
once daily

Patients were initiated with respective NOACs in THE
anticoagulation clinics and follow-up visits occurred every 3
months.

*Warfarin care bundles were the combination of several interventions performed collectively to improve the quality of

conventional warfarin care.

Abbreviations: LAAC, left atrial appendage closure; INR, international normalized ratio; NOACs, novel oral anticoagulants;
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S-7-2. Model Structure

All patients started with atrial fibrillation (AF) well state, defined as patients with AF on
anticoagulation who have not experienced any events within the model. Patients with AF may
either remained in the same health state at baseline, experienced a clinical event or died. The
following clinical events were modelled: ischemic stroke (1S), myocardial infarction (Ml),
intracranial haemorrhage (ICH), major extracranial haemorrhage (ECH) and death. ICH
included haemorrhagic stroke.

All clinical events were subjected to case-fatality within 3 months and were transferred to the
death state in the next cycle. Patients who survived an IS or ICH transitioned to three IS or ICH
health states (minor, major with disability, major without disability) independently of prior
treatment. IS, ICH and M1 were modelled as closed health states, such that after experiencing
the first event, patients would only experience recurrent events or die. If patients experience
recurrent IS or ICH in the model, they would transition to IS or ICH of the same or greater
severity. Major ECH was modelled as transient health state, whereby patients who survived an

event would return to the AF “well” state without any residual deficits.

Decision Sub-tree for AF

well: No Event 4 “

Disabled Major IS with disability
Major IS without disability
e hinet [ vinor it
Non-fatal
Disabled Major ICH with disability

Major ICH without
disability

Myaocardial Infarction

ST

Non-fatal
Ischemic Stroke

Recovered

Intracranial Haemorrhage

Major Extracranial Haemorrhage
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S-7-3. Event Rates of Usual Warfarin Care for Model Input Parameters

Clinical Events Point Estimates

(per 100 person-years)

*

Sources

Ischemic Stroke 1.63
Major Bleeding 1.9
Intracranial Haemorrhage 0.78
Extracranial Haemorrhage 1.12
Myocardial Infarction 0.49

4

4

Pooled analysis, warfarin arms
in East Asian subgroups from
ARISTOTLE 5 RE-LY ¢ ,
ENGAGE AF-TIMI 7, and

ROCKET-AF & in Appendix 4.

*Limits in the parameter variation were based on +20% in the sensitivity analysis.
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S-7-4. Calculation of Clinical Event Rates of Usual Warfarin Care that were Unavailable in Thailand
studies

Our analysis used findings reported from the Methavigul et al. study* for clinical events
ischemic stroke (IS) and major bleedings of usual warfarin care in Thai patients with atrial
fibrillation. Therefore, other clinical events such as myocardial infarction were estimated. The
calculation methods for the rate of other clinical event rates of usual AC warfarin that were

unavailable in Thailand were adopted from Rattanachotphanit et al.’

Myocardial infarction
As local data for Thai patients was unavailable, the rates of MI were estimated from the pooling
of four pivotal NOAC trials >® using Stata’s metaprop, the command for meta-analysis of

binomial data.

Pooled estimates for Ml in East Asian Patients

Myocardial Infarction

Uusal Warfarin Care Number of events Person-years *
YNumber of patients( )rate per 100 person-
years(
ARISTOTLE ® 1,005 7)0.39( 1,795
ENGAGE-TIMI Y 641 8)0.45( 1,778
RE-LY © 926 10 (0.58) 1724
ROCKET-AF 8 462 8)0.99( 808
Pooled estimates
Rate per 100 person-years 0.49

I’ 0%

* Based on number of event and event rate
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Types of Major Bleedings

Methavigul et al. study reported major bleedings in total and did not stratified based on specific

bleeding types which may not fit our analysis. Contrarily, the pivotal NOAC trials > reported

outcomes on both total major bleedings and ICH. As such, the rates per 100 person-years for

ICH and total major bleedings were pooled across these trials using Stata’s metaprop

command. The rate of major extracranial bleeding instead was calculated as the pooled total

major bleedings subtracted by that of pooled ICH. The fractions obtained for each specific

bleeding types were then calculated as the proportion of the overall rates across the two major

bleeding types.

Pooled event rates and fractions of major bleeding types in East Asian patients

Usual ICH Major ECH Total major bleedings
Warfarin -~ Number ~ Person-  Number  Person- Number  Person-
Carearm ofevents  years*  of events years * of events  years *
JNumber  rate per Yrate per Yrate per
of 100 100 100
patients(  person- person- person-
years( years( years(
ARISTOTLE 5 1,005 31)1.88( 1,649 - - 63 )3.84( 1,641
ENGAGE TIMI 641 28)1.92( 1,458 - - 68)4.80( 1,417
RE-LY 926 19)1.10( 1,727 - - 66 )3.82( 1,728
ROCKET-AF 462 17 )2.46( 691 - - 35)5.14( 681
Pooled estimates
Rate per 100 1.73 N/A 4.21
person-years
I? 60.45% N/A 16.71%
Fraction 0.41 0.59 1.00

* Based on number of event and event rate

Abbreviations: ICH, intracranial haemorrhage; ECH, extracranial haemorrhage
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S-7-5. Cost Calculation Lists for Each Anticoagulant Interventions

The total costs for each intervention were the sum of various cost components that were
required for the delivery of the intervention such as the cost of anticoagulation clinic (AC)
visits multiplied by the frequency of visits in 3 months, cost of point-of-care (POC)
coagulometers, cost of pharmacogenetic testing, cost of Watchman device, cost of INR strips,
cost of lancets or cost of training. The cost components for each intervention were summarized
in table Page 225.

A. Usual Warfarin Care

The total costs for usual warfarin care were the sum of warfarin cost and anticoagulation clinic
visit cost multiplied by the frequency of visit in 3 months. Cost of AC visit included laboratory
INR testing and anticoagulant service cost, which was derived from previous Thai study 3.

B. Genotype-guided Warfarin Dosing

For genotype-guided dosing intervention, the total costs included were the cost of
pharmacogenetic testing (included in the first cycle only), cost of warfarin and cost of AC visit

multiplied by the frequency of visits in 3 months.

C. Patient’s Self-Testing of Warfarin (PST)

The total cost for PST included cost of warfarin, cost of point-of-care device, cost of training
and cost for follow-up. The device and training costs were applied in the model in the first
cycle only. The follow-up cost was calculated from both self-testing and AC visits, which was
then multiplied by the frequency of self-testing and AC visit in 3 months. Cost of self-testing
included the strips used and PST telephone service cost provided by AC.

D. Patient’s Self-Management of Warfarin (PSM)

The total cost for PSM was calculated in similar fashion as the total cost of PST with the
exclusion of PST telephone service cost as patients under PSM intervention self-adjusted their

warfarin dosing.
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E. Left Atrial Appendage Closure (LAAC)

For LAAC, the total costs included the cost of Watchman device, cost of LAAC procedure plus
the cost for 2 transoesophageal echocardiograms and cost for follow-up AC visit. Cost of other
medications were also applied for LAAC-treated patients as concomitant antithrombotic were
required post-surgery to facilitate device endothelization: warfarin and aspirin for 45 days,
followed by aspirin and clopidogrel until the 6" month and then the continuation of aspirin
only 11! For LAAC-treated patients, INR monitoring under the AC visits was performed
every 2 weeks for the first 45 days on warfarin, targeting an INR between 2 and 3. After 45
days, warfarin was stopped and follow-up AC visits occurred every 3 months for the first year

followed by twice annually visits thereafter.

F. Novel Oral Anticoagulants (NOACS)

The total cost for NOAC interventions were based on the cost of NOAC and cost of AC visit

only, multiplied by the frequency of visits within 3 months.
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Usual PST PSM  Genotype- NOACS LAAC***
Warfarin guided
Care dosing**
Direct Self-testing at
Medical home
Costs -INR strip Monthly  Monthly
-Lancet Monthly  Monthly
-PST Service Monthly -
(Telephone)
-Self training Once Once
session
-Point of care INR Once Once
device
Pharmacogenetic
Testing
LAAC
-Watchman
Device
- LAAC
procedure
(including 2 TEE)
Anticoagulation
clinic outpatient
visit
-Anticoagulation Monthly  Every3 Every3 Everyl5 Every3  Every 2 weeks
service cost (Visit ~ for first 3 mo mo mo mo for first 45 days,
duration x months, then at the 37,
physician and then 6™, 9t and 12th
pharmacists every 1.5 month then
salary) mo every 6 months
thereafter
-Laboratory INR Monthly  Every3 Every3 Everyl15 - Every 2 weeks
for first 3 mo mo mo for the first 45
months, days
then
every 1.5
mo
Direct Transportation Monthly  Every3 Every3 Everyl5 Every3  Every 2 weeks
Non- for first 3 mo mo mo mo for first 45 days,
medical months, then at the 39,
Costs* then 6, 9" and 12th
every 1.5 month then
mo
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Usual PST PSM Genotype- NOACS LAAC***
Warfarin guided
Care dosing**
every 6 months
thereafter
Food Monthly  Every3 Every3 Everyl5 Every3  Every 2 weeks
for first 3 mo mo mo mo for first 45 days,
months, then at the 3,
then 6, 9" and 12th
every 1.5 month then
mo every 6 months
thereafter

*The direct non-medical costs were calculated for the patient and one caregiver as previous study showed that a stroke survivor

on average come to hospital with one caretaker 2.

“*Monitoring frequency in the first 3 months in genotype-guided dosing group was assumed to be less frequent than in the
usual AC warfarin group, as median time to reach a stable dose was shorter in genotype-guided group 2.

kK

For LAAC-treated patients, INR monitoring under the AC visit was performed every 2 weeks for the first 45 days on

warfarin, targeting an INR between 2 and 3. After 45 days, warfarin was stopped and follow-up AC visits occurred every 3
months for the 1% year followed by twice annually visits thereafter.

Abbreviations: INR, international normalized ratio; LAAC, left atrial appendage closure; NOACSs, novel oral anticoagulants
(dabigatran, rivaroxaban, apixaban, edoxaba); PST, patient’s self-testing of warfarin; PSM, patient’s self~-management of

warfarin; TEE, transoesophageal echocardiogram
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S-7-6. Efficacy Frontier from The Healthcare Payer Perspective

Incremental costs and effects (measured in QALYS) relative to usual warfarin care from the

healthcare payer perspective

$9,000
LAAC

$8,000
$7,000
$6,000

Dabigatran

* Apixaban|
$5,000 Rivaroxaban Edoxakm

$4,000 ICER=594,585 per QALY

incremental Costs (USS)

$3,000

$2,000
PST

$1,000

Genotype ICER=$1,952 per QALY

Usual Warfarin Care

-0.3 -0.2 -0.1 0 0.1 0.4 0.5 0.6 0.7

0.2 0.3
Incremental QALYs

The connecting line represent the efficient frontier; the slope of each segment corresponds to the ICER between the points
defining the segment. Interventions with fewer incremental QALYs are to the left and those with greater incremental costs are
higher. Points to the left of the life are dominated by interventions that are more effective than at the frontier. In the healthcare
payer perspective, only direct medical costs were considered.

Abbreviations: ICER, incremental cost-effectiveness ratio;, PST: patient’s self-testing; LAAC, left atrial appendage closure;
PSM: patient’s self-management; QALY, quality-adjusted life years
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S-7-7. Probabilistic Sensitivity Analysis from 1000 Monte Carlo Simulations

12.000.000 = Genotype-guided Warfarin dosing
= PST Warfarin
g 10.000.000 PSM Warfarin
g , ! « LAAC Watchman
m -
= Dabigat

= 8,000,000 abigatran
g = Rivaroxaban
.‘3 = Apixaban
E 6’000’000 Edoxaban
[4]
>
Q
+ 4,000,000
Q
Q
& 2,000,000
c
Q R .
E
E .
Q 0 T . PP .
£

-2,000,000

-12,000 -10,000 -8,000 -6,000 -4000 -2,000 0 2,000 4,000

Incremental quality-adjusted life year gained (over lifetime)

Abbreviations: LAAC, left atrial appendage closure; PST, patient’s self-testing of warfarin; PSM, patient’s self-management
of warfarin
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S-7-8. Sensitivity Analyses

Tornado diagram showing a series of one-way sensitivity analyses comparing each anticoagulant
intervention in the model with usual warfarin care. The 10 most infleuntial parameters are presented in
descending order of influence. The horizon bars represent the range of the incremental cost-
effectiveness ratio (ICER) for one-way sensitivity over the range of parameters in parenthesis. All were
varied, in standard fashion, as published 95% confidence intervals or +20%. The wider the horizon bar,

the more uncertainty that parameter introduces. The vertical line represents the base-case ICER.

A.

Dabigatran 150mg vs. Usual Warfarin Care

RR, Ischemic Stroke

RR, Intracranial haemorrhage

Cost of Dabigatran 150mg

RR, Major extracranial haemorrhage

RR, Myocardial Infarction

Baseline Intracranial Haemorrhage

Discount rates
- Using low parameter
value
Baseline Major Extracranial Haemorrahge -
Baseline Ischemic Stroke . W Using high parameter
value
Baseline Myocardial infarction .
7,000 9,000 19,000

2 11,000 13,000 15,000 17,000
Incremental cost per quality-adjusted life year gained (US$/QALY gained)

Rivaroxaban 20mg vs. Usual Warfarin Care

RR, Ischemic Stroke

RR, Intracranial haemorrhage

RR, Major extracranial haemorrhage
Cost of Rivaroxaban 20mg

RR, Myocardial Infarction

Discount rates

Using low parameter

Baseline Ischemic Stroke . value
Baseline Intracranial Haemorrhage .
W Using high parameter
Baseline Major Extracranial Haemorrahge . value
Utility AF 1
9,000 14,000 19,000 24,000 29,000 34,000 39,000

Incremental cost per quality-adjusted life year gained (US$/QALY gained)
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Apixaban 5mg vs. Usual Warfarin Care

RR, Ischemic Stroke

Cost of Apixaban 5mg

RR, Intracranial haemorrhage

RR, Major extracranial haemorrhage

Discount rates

Baseline Intracranial Haemorrhage

Using low parameter

RR, Myocardial Infarction
value

Baseline Ischemic Stroke
m Using high parameter

Baseline Major Extracranial Haemorrahge value

Utility AF

6,000 7,000 8,000 9,000 10,000 11,000 12,000 13,000 14,000 15,000 16,000
Incremental cost per quality-adjusted life year gained (USS/QALY gained)

Edoxaban 60mg vs. Usual Warfarin Care

RR, Ischemic Stroke

RR, Intracranial haemorrhage

Cost of Edoxaban 60mg

RR, Major extracranial haemorrhage

Baseline Intracranial Haemorrhage

Discount rates

Using low parameter

RR, Myocardial Infarction
value

Baseline Major Extracranial Haemorrahge

B Using high parameter

Baseline Ischemic Stroke value

Utility AF

6,000 7,000 8,000 9,000 10,000 11,000 12,000 13,000 14,000 15,000 16,000
Incr cost per quality-adjusted life year gained (US$/QALY gained)

Genotype-Guided Warfarin Dosing vs. Usual Warfarin Care

RR, Ischemic Stroke

RR, Major extracranial haemorrhage
RR, Intracranial haemorrhage

Cost of pharmacogenetic testing
Baseline Ischemic Stroke

Discount rates

Costs of transportation per visit
Using low parameter

Utility AF value

Cost of anticoagulation service per visit . .
g P M Using high parameter

. . value
Costs of additional food per visit

-1,000 -500 0 500 1,000 1,500 2,000 2,500 3,000 3,500 4,000
I cost per quality-adj d life year gained (USS$/QALY gained)
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RR, Major extracranial haemurrhh
RR, Ischemic Stroke
RR, Intracranial haemorrhage
Frequency of PST monitoring in 3 months
Cost of Point of Care Device
Discount rates
Baseline Intracranial Haemorrhage
Baseline Major Extracranial Haemorrahge
Cost of INR strip per item

Cost of PST Telephone Service

Patient's Self-Testing Warfarin vs. Usual Warfarin Care

Using low parameter
value

M Using high parameter
value

T
-20,000

T
-15,000

T T T T T 1
-10,000 -5,000 0 5,000 10,000 15,000
Incremental cost per quality-adjusted life year gained (US$/QALY gained)

RR, Ischemic Stroke

RR, Major extracranial haemorrhage

RR, Intracranial haemorrhage

Frequency of PSM monitoring in 3 months
Cost of Point of Care Device

Baseline Ischemic Stroke

Discount rates

Cost of INR strip per item

Costs of transportation per visit

Cost of anticoagulation service per visit

Patient's Self-Management Warfarin vs. Usual Warfarin Care

Using low parameter
value

M Using high parameter
value

-400

100

600 1,100 1,600 2,100 2,600 3,100 3,600
Incremental cost per qua(ity-adjusted life year gained (USS/QALY gained)

RR, Intracranial haemorrhage

Cost of Watchman Device

RR, Major extracranial haemorrhage

Discount rates

Baseline Intracranial Haemorrhage

Baseline Major Extracranial Haemorrahge

Utility AF

Cost of LAAC procedure

Baseline Ischemic Stroke

5,000

7,000 9,000

LAAC Proedure (Watchman Device) vs. Usual Warfarin Care

Using low parameter

value

m Using high parameter
value

11,000 13,000 15,000 17,000 19,000 21,000
Incremental cost per quality-adjusted life year gained (USS/QALY gained)

23,000 25,000

Abbreviations: AF, atrial fibrillation; INR, international normalized ratio; LAAC, left atrial appendage closure; RR, relative
risks; PST, patient’s self-testing; PSM, patient’s self-management
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S-7-9. Scenario Analyses

Option QALYs Cost ($) A QALYs* A Cost ICER

(USD)*  (USD/QALY)*

1. 20% reduced treatment prices @

Usual Warfarin Care 15.87 1,403

Genotype-guided dosing 15.89 1,477 0.03 57 2,227

PST 15.65 2,251 -0.22 830 -3,7738
PSM 16.36 1,932 0.49 512 1,037

Watchman device (LAAC) 16.44 7,809 0.57 6,389 11,188
Dabigatran, 150mg twice daily 16.27 5,228 0.40 3,808 9,572

Rivaroxaban, 20mg once daily 16.18 4,770 0.31 3,350 10,884
Apixaban, 5mg once daily 16.40 4,927 0.53 3,506 6,634

Edoxaban, 60mg once daily 16.32 4,955 0.45 3,535 7,796

2. 50% reduced treatment prices @

Usual Warfarin Care 15.87 1,421

Genotype-guided dosing 15.89 1,447 0.03 26 1,031
PST 15.65 1,986 -0.22 565 -2,5698
PSM 16.36 1,667 0.49 247 500
Watchman Device (LAAC) 16.44 5,417 0.57 3,996 6,999
Dabigatran, 150mg twice daily 16.27 3,508 0.40 2,088 5,248
Rivaroxaban, 20mg once daily 16.18 3,218 0.31 1,797 5,839
Apixaban, 5mg once daily 16.40 3,307 0.53 1,886 3,570
Edoxaban, 60mg once daily 16.32 3,329 0.45 1,909 4,209

3. Replace non-significant efficacy of anticoagulant interventions by null (1.0)

Usual Warfarin Care 15.87 1,421

Genotype-guided dosing 15.87 1,497 0.00 77.20 Dominated
PST 15.87 2,416 0.00 995 Dominated
PSM 16.36 2109 0.00 688 1,395
LAAC procedure 16.36 9,415 0.50 7995 16,090
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Option QALYs Cost ($) A QALYs* A Cost ICER

(USD)* (USD/QALY)*

Dabigatran, 150mg twice daily 16.19 6,359 0.33 4,939 15,181
Rivaroxaban, 20mg once daily 15.87 5,750 0.00 4,329 Dominated
Apixaban, 5mg once daily 16.22 5,977 0.35 4,556 12,875
Edoxaban, 60mg once daily 16.20 6,016 0.33 4,596 14,008

*Compared with that of usual warfarin care

@ Reduced prices on individual NOACs, Watchman device, pharmacogenetic testing, and point-of-care
devices used in PST/PSM intervention (important component cost of each intervention)

§ Negative ICER due to higher costs and lower effectiveness of PST compared with usual AC warfarin.

Abbreviations: ICER, incremental cost-effectiveness ratio; LAAC, left atrial appendage closure; PST, patient’s self-testing of
warfarin;, PSM, patient’s self-management of warfarin, QALY, quality adjusted life year
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Comments by Examiner 1: Emeritus Professor Gary M. Oderda:

No. | Comments Response to Comments Amendments
Page

1 | Page 24, Paragraph 3 Following the examiner’s comment, | Chapter 2,
‘AF patients is associated should be | the  sentence  was  corrected Page 24,
AF patients are associated.’ accordingly” Section 2.1,

Paragraph 3
“AF patients are associated with a
five-fold increased risk of stroke and
thromboembolism,  resulting in
significant morbidity, mortality and
health-related expenditures.*”

2 | Page 26 Following the examiner’s comment, Chapter 2,
The statement is made “For the past | the sentence was rephrased, and a Page 26,
60 years, warfarin has been the only | newer reference (2015) was used to | Section 2.3
effective oral anticoagulant.” This | support the timeline of 60 years.
reference is from 1994 so it does not
support the timeline. The first NOAC | “Warfarin, an oral VKA was the only
was approved in 2008 and warfarin | orally effective anticoagulant for a
was introduced in 1954. This is a | period of almost 60 years.” It has
difference of 56 years. | think it | been shown to be clinically effective
would be appropriate to say | in reducing the risk of stroke in
something like “Warfarin was the | patients with AF.”
only orally effective anticoagulant for
a period of almost 60 years” and to
include a reference more recent than
1994.

3 | Page 28, Paragraph 1 Following the examiner’s comment, | Chapter 2,
“Meanwhile, developing countries | reference  was added to the Page 27,
such as ...” is not referenced. I | corresponding sentence: Paragraph 1
assume this comes from reference 25.

If so that reference should be inserted | “Meanwhile, low- and middle-

after that sentence.

income countries such as Mexico,
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Brazil, India, China, Malaysia and
Thailand reported lower TTR values,
ranging from 45% to 60% only.?”

4 | Page 30, Paragraph 2 Based on the examiner’s comment, | Chapter 2,
“Without routing monitoring test | the sentence was rephrased as Page 30,
patient’s...” should either be Without | following: Paragraph 2
a routine monitoring test or Without
routine monitoring testing. “Without routine monitoring testing,

patient’s adherence could not be
assessed.”

5 | Page 31, Paragraph 1 Following the examiner’s comment, | Chapter 2,
“However, economic studies in these | the spelling error in the sentence was Page 31,
countries are still scare...” Scare | corrected: Paragraph 1
should be scarce.

“However, economic studies in these
countries are still scarce due to the
lack of technical capacity, funding
and database to conduct their own
economic evaluations.”

6 | Page 39 Following the examiner’s advice, the Chapter 4,
Should “...summary of evidence | sentences in the Table 4.1.1, Chapter Page 39,
table...” be “summary of evidence | 4 were rephrased accordingly: Table 4.1.1

tables”? “It provided a ready

mean...” should be “It provided

ready means...”

“This study presented the big picture
and the summary of evidence tables
on anticoagulant interventions
available for SPAF. It provided ready
healthcare decision-

means for

makers to gain a clearer
understanding on these interventions,
based on the highest level of evidence

available. It also highlighted the
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limitations of current reviews in this
research field.”

7 | Page 40 Following the examiner’s comment, | Chapter 4,
“...adiscussion of the practicability”. | the phrase ‘practicability’ was Page 40,
Practicability is an appropriate word, | substituted with ‘practicality’: Table 4.1.1
but it is not commonly used. | would
consider practicality. “Concluding chapter — a discussion

on the practicality of the overall
findings, the salient contributions of
this thesis, as wells as the recap of its
limitations. Areas for future research
are also discussed”

8 | Page 41 Following the examiner’s advice, the | Chapter 4,
Heading Data Material. Data Material | heading ‘Data Material’ was replaced Page 41,
is awkward. | think that Data Source | with ‘Data Source’ in Table 4.2.1, | Table 4.2.1
may be more appropriate. Chapter 4.

9 | Page 44 The restriction of our searching to | Chapter 5,
Search Strategy - Since the focus of | English-language publications only Page 61,
the work is in developing countries, it | was addressed as one of our study | Section 5.6,
would have been helpful to look at | limitations and were discussed in | Paragraph 3
publications in other than English. | Section 5.6, Chapter 5.

This is a limitation and it is
appropriately  included in the
limitations section.

10 | Page 46, Paragraph 3 From the eligible systematic reviews, | Chapter 5,
The statement is made “When more | unique meta-analyses were identified Page 4,

than one meta-analysis addressed
similar question” should either be
“questions” or “a similar question”.
This is not clear. It says that if there

are overlapping studies the one with

using PICO criteria (population,

intervention, comparator and
outcome). When more than one meta-
analysis addressed a similar outcome

or had overlapping primary studies,

Paragraph 3
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the largest number of component
studies was selected. The next
sentence, however, says that if there
are overlapping studies but different
outcomes both were included. If there
were similar questions, but not
overlapping studies was only the one
with the largest number of component

studies included?

only the meta-analysis with the
largest number of component studies
was selected to avoid duplication. For
instance, in scenario 1 (two meta-
analyses addressed similar questions
but had no overlapping studies) and in
scenario 2 (two meta-analyses
addressed similar questions and had
overlapping studies), only the one
with largest number of component

studies were included.

11

Page 58

“Discussions” should be
“Discussion”. This error is repeated
in other sections. Also in this sections
“favourable” is included. Here, and in
other areas, the British spelling of
English words is included. This is
acceptable but depending on where
the sections are published these may
need to be changed to US spellings.
This may not be an issue since all

sections have been submitted.

Following the examiner’s comment,
the error in Page 58 for the heading
rectified. The

‘Discussion’ was

spelling  ‘favourable” was not

changed as this was the preferred

Australian spelling.

Chapter 5,
Page 58,
Section 5.6

12

Page 79

Edoxaban  Secondary  Outcome
Ischemic Stroke. This table doesn’t
include a description of what the
meaning of bolding is in the results. |
assume that this indicates a
statistically significant result. If so,
that needs to be included in the

footnote. With a Cl of 0.84 to 1.20 the

Following the examiner’s comments,
a description on the meaning of
bolding was provided as footnotes of
Table 6.4.1, Chapter 6. The bolding in
C10.84 to 1.20 was removed as it did
not represent statistically significant

results.

Footnote in Table 6.4.1, Chapter 6:

Chapter 6,
Page 79,
Table 6.4.1
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result appears to not be significantbut | ‘Numbers  in  bold  represent
bolded. statistically significant results’

13 | Page 83 Following the examiner’s comment, | Chapter 6,
Discussions. “Discussions” should be | the error in Page 83 was rectified. Page 83,
“Discussion”. Section 6.5

14 | Page 103 All costs (including direct medical, Chapter 7,
Costs. At several points in the thesis | direct non-medical and clinical event Page 103,
it is unclear whether costs are being | costs) were consistently reported in | Table 7.3.1
included in US $ or Thai Baht. In this | US  dollars (USD) throughout
case the heading says that costs are | Chapter 7 to enable easier inter-
included in US $. Why are drug costs | country comparisons. The drug costs
for drugs used in Thailand not | for drugs used in Thailand were
included in Thai Baht? They should | originally obtained in Thai Baht
be available in Thai Baht. (THB) wvalues but were then

converted to USD, based on the
exchange rate of USD1 = 31.35THB.
Therefore, the final drug costs
presented in Table 7.3.1 were in USD
only to ensure consistency with the
other costs reported in Chapter 7.

15 | Page 104 Following the examiner’s comment, | Chapter 7,
Analyses. “160,00 THB” should be | the error in Page 104 was rectified: Page 104,

“160,000 THB”.

Thai
recommendation, any interventions
with an ICER less than 160,000 THB
(USD5,104) was considered ‘cost-
effective’.”’”

“According to HTA

Paragraph 1

16

Page 105

Following the examiner’s comment,

the error in Page 105 was rectified:

Chapter 7,
Page 105,
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Base Case Analysis. “...t0” should be Section 7.4,
“to”. “PSM was able to reduce IS to 1317 | Paragraph 2
events while increasing ICH slightly
to 1468 events.”

17 | Page 109 Following the examiner’s comment, | Chapter 7,
Discussions. “Discussions” should be | the error in Page 109 was rectified. Page 105,
“Discussion”. Section 7.5

18 | Page 110 Following the examiner’s comment, | Chapter 7,
“...single model wusing efficient | the phrase efficiency frontier Page 110,
frontier approach”. Shouldn’t this be | approach was used instead: Section 7.5,
efficiency frontier approach? Paragraph 1

“This drawback was addressed in our
study which simultaneously
compared all interventions in a single
model using efficiency frontier
approach.”

19 | Page 119, Paragraph 1 Following the examiner’s comment, | Chapter 8,
Consider  changing  “Telehealth | the  sentence  was  rephrased Page 119,
concept can be integrated ...” to | accordingly: Paragraph 1
“Telehealth can be integrated...”

“Telehealth can be integrated within
PSM to improve the feasibility of
PSM for adoption into healthcare
system”

20 | Page 119, Paragraph 2 Following the examiner’s comment, | Chapter 8,
““...combining clinical and economic | the spelling error was corrected: Page 119,

evidences...” should be
“...combining clinical and economic

evidence...”

“This dissertation provides a learning
model on which to base decision-

making for stakeholders especially in

Paragraph 2
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developing  countries on the
importance of combining clinical and
economic  evidence to inform
decisions on efficiency and allocation
of scare resources.”
21 | Page 126 The examiner’s concerns were | Chapter 8,
I have a couple of questions in this | addressed in Section 8.2, Chapter 8, | Section 8.2,
section. I think incorporating some of | which elaborated the implications Page 120

this information would be helpful in
providing context. It would be
important in the US. | am not sure of
the importance in Thailand. What is
being done in Thailand? Is only
warfarin available? What would you
recommend to a patient in Thailand as
a result of these results? Should an
individual patient consider a NOAC
if available and they had sufficient
funds to pay for it? What would the

cost be in Thailand?

and importance of this study findings.
The study findings may provide
useful information to policymakers in
Thailand and in other low- or middle-
income countries with  similar
healthcare context regarding NOACs
reimbursement  and

their

affordability,

listing in national  drug
formulary. It was found that NOACs
were not cost-effective in Thailand
from both societal and healthcare
perspective. Thus, such findings may
guide decisions for allocation of
scarce healthcare resources in
Thailand at a population level but
may not be useful for individual
decisions due to varied individual
and

the

priorities, attitudes, beliefs

expectations. Therefore,
examiner’s question on “Should an
individual patient consider a NOAC
if available and they had sufficient
funds to pay for it?”” could not to be
answered. Nonetheless, one of the

future researches recommended in
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this thesis was the exploration of
patients’ values and preferences on
anticoagulants for SPAF, which was
aligned with the examiner’s concerns.
The availability of patients’
preferences studies, alongside with
clinical evidence and economic
evaluations can guide decision-
making process in both population

and individual level.

Chapter 8, Section 8.2:

“Our dissertation shows that NOACs
were not cost-effective in a middle-
income country such as Thailand
while warfarin care bundle of PSM is
highly cost-effective for SPAF. These
findings may provide useful
information to policymakers in
Thailand and in other low- or middle-
income  countries  with  similar
healthcare context regarding NOACs
affordability, reimbursement and
listing in their national drug
formulary. By identifying
interventions that are most cost-
effective in  the local setting,
policymakers can precisely chart
their coming course of anticoagulant
care for SPAF and prioritize
investment in interventions that are
worth investing while optimizing
population health gain from a given

budget. Besides that, by knowing that
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NOACs are unlikely to be cost-
effective, stakeholders may consider
renegotiating NOACs pricing with
pharmaceutical industries to allow
affordable reimbursement and access
of these agents in their healthcare

setting. ”
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1 | The perspective adopted and the time | The perspective adopted and the time Abstract,
horizon used could have been | horizon were not included in the Page 3,
included in the thesis title and | thesis title as these components were
mentioned early in both the abstract | only employed in Study 3 of the Chapter 3,
and the thesis itself. thesis. Inclusions of these Page 36,
components in the title may create | Figure 3.1.1
confusion to less familiar readers.
However, the abstract, Chapter 3 and Chapter 3,
Chapter 4 of the thesis were edited to Page 37,
introduce both components earlier to | Section 3.3.
the readers, creating an appropriate
presumption of the whole thesis. Chapter 4,
Page 40,
Abstract: “This modelling approach | Table 4.1.1
demonstrated an analytic framework
for decision-making from the societal Chapter 4,
and healthcare perspective of a Page 41,
middle-income country over a | Table4.2.1

the

circumstances of uncertainty as in

lifetime  horizon,  under
the introduction of new anticoagulant
interventions for SPAF patients aged

65 years old and above.”

Chapter 3, Figure 3.1.1: “What is
the cost-effectiveness of warfarin
care bundles and NOACs, compared
to usual warfarin care for SPAF from
the societal and  healthcare
perspective of a middle-income

country over a lifetime horizon?”
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Chapter 3, Section 3.3: “iii) To

assess the cost-effectiveness of
warfarin care bundles and NOACsS,
compared to usual warfarin care for
SPAF patients aged 65 years old and
above, from the societal and
healthcare perspective of a middle-
income country over a lifetime

horizon.”

Chapter 4, Table 4.1.1: “A study
that intended to assess the cost-
effectiveness of newer anticoagulant
interventions (e.g. warfarin care
bundles and NOACSs), compared to
SPAF
patients aged 65 years old and above,

usual warfarin care for

from the societal and healthcare
perspective of a middle-income

country over a lifetime horizon.”

Chapter 4, Table 4.2.1: “To assess
the cost-effectiveness of warfarin
care bundles and NOACs compared
to usual warfarin care for SPAF
patients aged 65 years old and above,
from the societal and healthcare

perspective in a middle-income

>

country over a lifetime horizon.’

While the intervention is for stroke
prevention in atrial fibrillation, the
identify the

inclusion and exclusion criteria in

abstract does not

Following the examiner’s comments,
amendments were made and the
explicit target population for the cost-

effectiveness study was specified in

Abstract,
Page 3

Chapter 3,
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order to identify an explicit target
population. This is needed in order to
make any statement about the cost-
effectiveness of interventions. The
literature review chapter talks about
the use of the CHA2DS2-VASc
scoring system to partition patients
into various clinical groups, but clear
guidelines are warranted for the
economic evaluation to generalize to
specific target populations. Only
when we get to Chapter 7, is it clear
that the target population is initially
identified as a “65-year old patients

with AF who had no
contraindications to
anticoagulation”. Moreover, only

after specific clinical events occur
would patients become eligible for
receipt of one of the interventions
under review. It would be better if
this was stated more succinctly and

precisely at the outset

the Abstract, Chapter 3 and Chapter
4.

Abstract: “This modelling approach
demonstrated an analytic framework
for decision-making from the societal
and healthcare perspective of a
middle-income

country over a

lifetime horizon, under  the
circumstances of uncertainty as in
the introduction of new anticoagulant
interventions for SPAF patients aged

65 years old and above. ”

Chapter 3, Section 3.3: “iii) To
the
warfarin care bundles and NOACs,

assess cost-effectiveness  of
compared to usual warfarin care for
SPAF patients aged 65 years old and
above, from the societal and
healthcare perspective of a middle-
income country over a lifetime

horizon.”

Chapter 4, Table 4.1.1: “A study
that intended to assess the cost-
effectiveness of newer anticoagulant
interventions (e.g. warfarin care
bundles and NOACSs), compared to
SPAF

patients aged 65 years old and above,

usual warfarin care for

from the societal and healthcare
perspective of a middle-income

’

country over a lifetime horizon.’

Page 37,
Section 3.3.

Chapter 4,
Page 40,
Table 4.1.1

Chapter 4,
Page 41,
Table 4.2.1
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Chapter 4, Table 4.2.1: “To assess
the cost-effectiveness of warfarin
care bundles and NOACs compared
to usual warfarin care for SPAF
patients aged 65 years old and above,
from the societal and healthcare
perspective in a middle-income

country over a lifetime horizon.”

While it has been common in the past
literature to say “developed” and
“developing” these terms are
normative and often considered
judgmental. More objective terms,
middle-

income might better be used to

such as low-income or
represent decision-making when the

resources for consumption and

investment are scarcer for some

jurisdictions than other places.

Following the examiner’s advice, the
term ‘developing” or ‘developed’
countries were substituted with low-
income or middle-income’ countries

instead.

Throughout
the thesis

My main concern with the finding is
that how can we be assured that
patients will adhere to the optimal
pattern of self-management that
involves frequent monitoring in order
to ensure that there is timely
anticoagulation control? This is a
crucial assumption and the economic
evaluation results are based on this

premise.

the

comments, whereby we cannot be

I agree with examiner’s
assured that patients will fully adhere
to the optimal pattern of self-
management and the assumption of
100% adherence may overestimate
our findings. Therefore, it was
emphasized in the discussion that our
findings were not definitive and
should be interpreted with caution.
The patient’s adherence was also

addressed as one of the barriers for

Chapter 7,
Page 110-111
Section 7.5
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successful implementation of
patient’s self-management despite
being the most cost-effective
intervention for SPAF. However,
these barriers were not
insurmountable  with  technology
advancements as elaborated in
Section 7.5, Chapter 7.

Chapter 7, Section 7.5:

“Additionally, although PSM may be
the most optimal intervention, it has
several implementation challenges.
The inaccuracy of point-of-care
(POC) coagulometers, inadequate
physician-patient engagement and
incomplete follow-up care may serve
as possible barriers for PSM
adoption. Patient’s adherence to
optimal pattern of self-management
is also another possible barrier in
ensuring good PSM performance and
timely  anticoagulation  control.
Therefore, the selection of patients
for PSM requires careful
consideration, in the context of their
cognitive, physical abilities, dexterity

and confidence level *?”

“Telehealth may include a variety of
telecommunication technologies such
as wireless applications,
videoconferencing and  e-health

patient portals which allows
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physicians to monitor patient’s
adherence pattern of optimal self-
management and to access PSM data
remotely in timely manner, thereby
improving the physician-patient
communication and ensuring good

anticoagulation control.”

My second concern rests on the use
of a societal perspective. While this
perspective, at a theoretical level, is
the approach to adopt for optimal
resource usage for society, it offers
findings that often deviate from
optimal behaviour to be undertaken
by individual stakeholders. These
stakeholders generally face only a
sub-set of the costs (either because of
insurance for patients or because the
indirect costs associated with lost
productivity are not borne by the
third-party insurers, such as the
Ministry of Health or an insurance
company). As such, the evaluation
undertaken does not inform decisions
health

it does not

taken by most system
participants because
estimate the costs and consequences
that are relevant to the decisions they

make.

While a societal perspective was

adopted, most economic

Both the societal and healthcare
perspective have been addressed in
the

Chapter 7, as shown in Table 7.4.2.

cost-effectiveness  study of

However, the examiner may not have
the
healthcare perspective were not

noticed as findings from
highlighted in the results. Therefore,
amendments were made in Chapter 7,
7.4:

findings from both societal

Section Results, whereby
and
healthcare

perspective were

emphasized in text and table form.

As both perspectives were addressed
in the cost-effectiveness study, the
economic evaluation can provide a
relatively reasonable estimates of
both costs and consequences for
various stakeholders in the healthcare
setting (e.g. Ministry of Health,
patient themselves or insurer
companies), which makes the study’s
findings valuable and relevant in

decision-making process.

Chapter 7,
Page 105-107,
Section 7.4,
Table 7.4.2
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evaluation guidelines call for sub
analyses that offer a health system
perspective, so for publicly
financed health systems whereby
the want

their

key stakeholders

information relevant to
perspective. Why was this not
offered and how might the
findings generalize to this
narrower perspective from the one

used by in this thesis?

Chapter 7, Section 7.4:

“From the base-case analysis (Table
7.4.2), usual warfarin care resulted in
15.87 QALYSs to effectiveness, while
the estimated lifetime costs from
societal and healthcare perspective
uUsD1,421 and USD868,

respectively.”

were

“From both societal and healthcare
perspective, PSM is a cost-effective
intervention when compared to usual
warfarin care, with an incremental
cost-effectiveness ratio (ICER) of
USD1,395/QALY

USD1,951/QALY respectively.”

and

“Thus, from the societal perspective,
only usual warfarin care, PSM and
LAAC remained on the efficient
frontier of SPAF with an ICER of
USD1,395 for usual warfarin care vs.
PSM and USD93,830 for PSM wvs.
LAAC (Figure 7.4.1). The efficient
the  healthcare

frontier  from

perspective was provided in S-7-6.”
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