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ARTICLE INFO ABSTRACT

Keywords: Atrial fibrillation (AF) accounts for one-quarter of the global ischemic stroke burden. Population growth and an
Atrial Fibrillation increasing prevalence of stroke risk factors underscores the critical need to recognize and address the worldwide
Stroke

crisis in underutilization of antithrombotic therapy for patients with AF. Failure to address key patient, clinician,
and societal gaps in AF care will result in a worldwide increase in stroke-related morbidity and mortality while
overwhelming global healthcare systems. The failure to adhere to evidence-based guideline recommendations for
stroke prevention in AF reflects a critical gap in implementation of best clinical practice among providers and
healthcare systems. Globally, these include inadequate provider education, limited public awareness, underdi-
agnosis, and underutilization of treatments, including antithrombotic therapy. In specific regions, efforts are
further complicated by availability of specific medications, variation in drug metabolism across racial and ethnic
populations, socioreligious considerations, and lack of universally available electronic health records. Efforts are
needed at both global and regional levels to address key barriers to evidence-based care for patients with AF.
Investing in clinical tools and teams that improve stroke prevention for patients with AF will likely improve

International Barriers

population health.

1. Introduction

The most common sustained cardiac dysrhythmia worldwide, atrial
fibrillation (AF), accounts for 25% of the global burden of ischemic
stroke [1,2]. Growth of the global population of patients with AF and an
increasing prevalence of stroke risk factors underscores the critical need
to recognize and address the worldwide crisis in underutilization of
antithrombotic therapy. Failure to address the crisis in failure to prevent
stroke in AF is likely to result in a worldwide increase in stroke-related
morbidity and mortality and overwhelm global healthcare systems.

In this Cardiovascular Perspective, we present international insights
into the crisis of failure to prevent stroke in AF, universal barriers to
evidence-based stroke prevention, and regional challenges in antith-
rombotic therapy from a Global Anticoagulation Roundtable repre-
senting Asia, Africa and the Middle East, and Latin America.

* Corresponding author.
E-mail address: gbarnes@umich.edu (G.D. Barnes).
1 Vascular and Cardiovascular Medicine, University of Michigan.

2. Methodology of the global anticoagulation Roundtable

This Global Anticoagulation Roundtable was held as a virtual con-
ference on October 16, 2020 in response to travel restrictions in place
due to the global COVID-19 pandemic. The main objective of the Global
Anticoagulation Roundtable was to identify global and regional barriers
to stroke prevention in AF and promote pathways for Quality
Improvement at the clinician and healthcare system levels by harnessing
the knowledge and expertise of participants from key areas of interest:
Asia, Africa and the Middle East, and Latin America. The roundtable
included 3-4 representatives from each region (Appendix).

3. Universality of failure to prevent stroke in AF
Failure to prescribe antithrombotic therapy for patients with AF and

increased risk of stroke is a pervasive public health concern in the U.S.
and worldwide [3]. The global failure to adhere to evidence-based
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guideline recommendations for stroke prevention in AF reflects a critical
gap in implementation of best practice among providers and healthcare
systems. Underutilization of anticoagulation for stroke prevention in at-
risk patients with AF has been well-documented in many Asian, Euro-
pean, Middle Eastern, and South American countries in addition to
North America [3,4,5,6,7,8]. Barriers to appropriate stroke prevention
exist at the patient-, physician-, and system-levels. The patient- and
physician-level barriers are most often common across regions of the
world while system-level barrier have a greater degree of variation.

3.1. Common barriers to stroke prevention in AF

Common barriers to evidence-based stroke prevention in AF include
inadequate provider education, limited public awareness of AF as a risk
factor for stroke, underdiagnosis of AF, limited resources for antith-
rombotic therapy, reduced access to direct oral anticoagulants (DOACs),
underdosing of anticoagulation, and reliance of antiplatelet therapy for
thromboprophylaxis, to name a few. Such obstacles were identified in
this Global Anticoagulation Roundtable as universal across the regions
of interest.

A major impediment to optimal stroke prevention in AF is the lack of
community recognition of AF as cause of ischemic stroke. A campaign to
increase patient and provider awareness and detection of AF through
primary care practices in Japan was shown to increase detection,
especially in elderly patients [9]. An international randomized
controlled trial of a multifaceted educational intervention to increase AF
awareness and improve stroke prevention efforts in patients with AF
increased prescription of anticoagulation from 68% to 80% and reduced
stroke by 52% [10].

Underdiagnosis of AF has been identified as a challenge in reducing
the global burden of stroke. Greater global integration of Health Infor-
mation Technology and mobile monitoring strategies has the potential
to aid providers in quantifying the denominator of patients at increased
risk for stroke and to result in a more targeted approach to risk reduc-
tion. Currently, access to such Health Information Technology solutions
is quite limited worldwide. And even in high resource settings where
electronic health records are common, integration of clinical risk pre-
dictions tools and/or clinical decision support is often overlooked or
logistically challenging.

For patients and clinicians across the globe, resource limitations
often hinder the use of guideline-recommended therapies. This includes
limited access to DOACs due to their high cost or lack of regulatory
approval and drug availability. Similarly, use of anticoagulation man-
agement services are less common in many countries outside of North
America and Europe. To address these concerns, collaboration between
medical societies, governmental and leading healthcare institutions, and
pharmaceutical companies should address these resource constraints.
Specifically, the financial benefits of DOAC therapy for patients with AF
must be calculated at a population level (both societal and healthcare-
related) to realize the benefit of paying for newer (and often more
expensive medications) for the benefit of fewer life-threatening intra-
cranial hemorrhage events. Additionally, utilizing specialized nurses
and/or pharmacists to assist with evidence-based anticoagulation care
can improve overall quality of care for large populations of patients.

Underdosing of DOACs is common barrier to high-quality, evidence-
based anticoagulation care for patients with AF in nearly all countries. In
particular, patients receiving subtherapeutic DOAC doses for stroke
prevention in AF experience a higher risk of all-cause mortality despite
similar or slightly reduced rates of major bleeding [11]. Potential so-
lutions to address this significant healthcare delivery gap include the use
of computer decision support built into electronic health records, phone-
based applications to assist with appropriate DOAC dose selection,
broader use of anticoagulation clinic nurses and/or pharmacists to re-
view DOAC dosing, and educational efforts targeting both patients and
clinicians.

In many cases, patients with AF are given antiplatelet therapy

1JC Heart & Vasculature 42 (2022) 101096

instead of anticoagulants for stroke prevention [12,13]. While there are
numerous potential rationales (e.g., perceived lower risk of bleeding,
lower cost, easier medication access), antiplatelet therapy is recom-
mended by neither European nor North American cardiology societal
guidelines [1,2]. To address these concerns, robust implementation ef-
forts leveraging both education- and technology-based solutions have
demonstrated success in improving use of anticoagulation therapy, often
with similar or lower rates of antiplatelet use.

Clinical emphasis in stroke prevention typically centers on appro-
priate use of anticoagulant therapy. Yet managing comorbid conditions
can significantly impact AF-related stroke risk and morbidity. Effective
management of obesity, obstructive sleep apnea, hypertension, and
diabetes can have important impacts on reducing the burden of stroke.
Finally, efforts to change lifestyle can also impact AF-related stroke risk,
including smoking cessation and reduced alcohol consumption. These
efforts are of unique importance in Asia, where tobacco use is highly
prevalent.

3.2. Unique regional barriers to stroke prevention in Atrial fibrillation

While some challenges to effective AF-related stroke prevention are
present around the globe, others are unique to individual regions or
countries (Fig. 1). In this way, many one-size-fits-all efforts to improve
stroke prevention may not work if these unique barriers are not specif-
ically addressed.

In some Middle Eastern countries, generic versions of DOACs
without published bioequivalence data are available and commonly
prescribed. Concerns about the real-world efficacy and safety of DOACs,
including generic formulations, in patients from the Middle East present
an obstacle to implementation of evidence-based stroke prevention
[14]. For example, in Global Registry on Long-Term Oral Antith-
rombotic Treatment in Patients with Atrial Fibrillation (GLORIA-AF)
only 4% of patients were enrolled from the Middle East and North Africa
[15]. In addition, uncertainty and variability regarding dosing around
fasting during the holy month of Ramadan can impact medication
adherence and timing of medications prescribed twice daily (dabigatran
and apixaban) or medications that must be taken with food (rivarox-
aban) [16].

For patients of Asian ancestry, metabolism of DOAC medications
may not mirror that of patients with Caucasian and/or Black ancestry
[17]. Additionally, anticoagulant-related intracranial hemorrhage risk is
higher in Asian patients as compared to patients of Caucasian race/
ethnicity [18]. For these reasons, patients in many Asian countries are
often treated with standard DOAC doses that are lower than what is used
in the rest of the world. Adapting tools designed to improve use of
anticoagulant therapy for stroke prevention in AF for Asian patients is
critical to ensure their appropriate uptake and utilization.

In many Latin American countries, electronic health records are not
broadly utilized. This limits the ability to apply population health ap-
proaches for anticoagulation management and adoption of DOAC ther-
apy. It also limits the ability to implement clinical decision support tools
that help clinicians select appropriate stroke prevention methods for
patients with AF. In some contries, hematologists oversee nearly all
anticoagulantion therapy (including for cardiac indications). This
hampers the ability for cardiovascular specialists to start patients on
DOAC s or help paitents change from warfarin to DOAC therapy when
clinically appropriate. Finally, marked differeces in cost for AF-related
care and medications exist between patients who rely on public health
systems and patients who can afford private health care. To address
these barriers, nation-wide efforts are needed to increase investment in
electronic health records and broaden access to proven, cost-effective
medications. Additionally, cardiovascular societies should lead efforts
to disseminate clinican education reguarding anticoagulant therapy and
empower cardiovascular specialists to take the lead on initiating and
managing anticoagulant medications.
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Fig. 1. Global and regional challenges to stroke prevention in atrial fibrillation (AF). DOAC - Direct Oral Anticoagulant.

4. Conclusions

To address the global burden of AF-related stroke, a combination of
global and regional/national efforts are needed to address specific bar-
riers to evidence-based use of anticoagulation and other stroke pre-
vention methods. Inclusive clinical trials and real world evidence studies
are needed to understand variability in practice, obstacles to optimal
stroke prevention, and outcomes across diverse populations. Leveraging
technology is likely to be a widely effective approach, as long as the
technology is adapted to local barriers and needs. While many countries
struggle with limited financial and clinical resources, the COVID-19
pandemic has exacerbated those struggles. Still, investing in clinical
tools and teams that improve stroke prevention for patients with AF will
improve the health of broad populations.
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