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Society of Australia and New
Atrial fibrillation (AF) is highly prevalent in the Australian community, ranking amongst the highest
globally. The consequences of AF are significant. Stroke, dementia and heart failure risk are increased
substantially, hospitalisations are amongst the highest for all cardiovascular causes, and Australians
living with AF suffer from substantial symptoms that impact quality of life. Australian research has
made a significant impact at the global level in advancing the care of patients living with AF. However,
new strategies are required to reduce the growing incidence of AF and its associated healthcare demand.
The Australian Cardiovascular Alliance (ACvA) has led the development of an arrhythmia clinical
theme with the objective of tackling major research priorities to achieve a reduction in AF burden across
Australia. In this summary, we highlight these research priorities with particular focus on the strengths
of Australian research and the strategies needed to move forward in reducing incident AF and
improving outcomes for those who live with this chronic condition.
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Background
The prevalence of atrial fibrillation (AF) amongst Australians
is estimated to range from 1.4% to 5% [1–3] ranking 5th
highest for AF globally [4]. Figure 1 shows the prevalence
and disease burden of AF when compared to the USA,
Europe and China [5]. These figures are likely an underes-
timate given the likelihood of AF going undetected in the
absence of frequent monitoring. It is projected that over
600,000 individuals will be diagnosed with AF in Australia
by 2034 [1].
Atrial fibrillation leads to a 2.4-fold increased risk of

stroke, five-fold increased risk of heart failure, and two-
fold increased risk of cardiovascular-related death [6].
Over just two decades, AF-related hospital admissions
increased rapidly to become the most common cause of
cardiovascular hospitalisation across Australia [7]. The
economic burden of AF on the Australian healthcare sys-
tem amounted to approximately AUD$874 million be-
tween 2008–2009, equating to an annual cost of $5,200 per
affected individual [7,8]. These substantial financial im-
plications underscore the need for prevention and effective
management.
There is a substantial impact of AF on Indigenous Aus-

tralians, who are more likely to have untreated AF and suffer
AF-related stroke [9], resulting in increased mortality and
more serious health consequences, particularly in younger
Indigenous Australians [10]. Antecedents for AF amongst
Indigenous Australians include rheumatic heart disease,
elevated cardiovascular risk factors (hypertension and dia-
betes), and comorbidities such as heart failure and myocar-
dial infarction, many of which occur in a higher prevalence
and contribute to an increased risk of AF in Indigenous
communities [9,11].
Figure 1 Comparison of A) the prevalence of atrial fibrillation (A
Australians in comparison with populations in Europe, China an
cardiovascular diseases study by Roth et al. [5].
Setting the Goal
We propose an ambitious goal of reducing both age-adjusted
AF incidence and AF-related hospital admissions across
Australia over the next 10 years. This goal would result in
significant health benefits coupled with a substantial reduc-
tion in healthcare costs due to AF. To better manage and
ultimately reduce the burden of AF, we propose a three-
pillar approach: (i) enhanced primary prevention, (ii)
earlier detection of AF and (iii) better management of pa-
tients with established AF.
Development of Research
Priorities
In August 2023, the Australian Cardiovascular Alliance
(ACvA) convened national experts to form an AF Clinical
Theme Workshop, facilitated by Professor Jamie Vandenberg
and chaired by Professor Prashanthan Sanders and Professor
Jonathan Kalman. The aim of this Workshop was to highlight
strategic research priorities to address the growing burden of
AF across Australia. The Workshop identified key topic
areas, with a particular focus on research strengths within
Australia, which are summarised in this review.
Bench to Bedside
Animal Models of AF
Animal models have been critical in the evaluation of
mechanisms contributing to the onset and maintenance of AF
[12,13], the development of an arrhythmogenic substrate
with comorbidities [14–17], and molecular differences
F) and B) disability-adjusted life-years (DALY’s) amongst
d the United States. Data taken from the global burden of
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between pathological and physiological atrial remodelling
[18–20]. Animal models have also identified circulating bio-
markers associated with AF [21] with potential to improve
the prediction and diagnosis of AF in humans.
There are important knowledge gaps regarding the bio-

logical pathways that contribute to the atrial triggers and
substrate, as well as mechanisms promoting atrial remodel-
ling and thrombi leading to cardioembolic stroke. Revealing
these pathways may enable the development of novel
pharmacological therapies to treat AF and its consequences.
Animal models will offer opportunity to assess the revers-
ibility of the atrial substrate. Although atrial fibrosis had
previously been considered irreversible [22], weight loss in
an ovine model of obesity reduced atrial fibrosis and the
propensity for AF [23]. Future work to define the revers-
ibility of the atrial substrate in response to existing and novel
therapies is a clear priority.
Animal models will be pivotal in understanding the

mechanisms behind clinical observations such as differences
in AF outcomes by sex [24], and the overlap between AF and
other cardiac morbidities such as heart failure with pre-
served ejection fraction (HFpEF) [25]. Small and large animal
models may reveal mechanistic pathways that enable tar-
getted therapies for the treatment of AF in specific patient
groups [26,27].
In Vitro Models for AF
Studies of human atrial tissue samples have been invaluable
for understanding the underlying mechanisms of AF,
although their availability is limited and typically confined to
patients with significant comorbidities. Human-induced
pluripotent stem cells can be utilised to develop a limitless
source of human atrial cardiomyocytes for investigation
(HiPSC-atrial CM) [28]. HiPSC-atrial CMs have been devel-
oped for high throughput electrophysiology, calcium
handling and gene expression studies. A major potential
advantage of HiPSC-atrial CM models is their suitability for
high throughput drug screening, which could then be tested
with in vivo animal models.
A recognised limitation of HiPSC-atrial CMs is the lack of

complexity. Three dimensional engineered tissue models,
incorporating a range of different cell types such as fibro-
blasts, endothelial cells, neurons and immune cells offer
more realistic in vitro evaluation of complex microenviron-
ments necessary for the study of arrhythmogenic processes
such as fibrosis and inflammation. Other advantages of the
engineered tissue approach include the potential to create
larger tissues with adequate spatial scale to sustain re-entrant
arrhythmias and the ability to recapitulate rotor activity.
Looking forward, methods to incorporate pulmonary veins,
or approximations of its structure and electrophysiology
would be advantageous given the clearly defined role of
these sources in the initiation of AF. Addressing these chal-
lenges will potentially permit improved matching of in vitro
electrophysiological models to the AF seen in the clinic.
There is also a need to consider the development of an
in vitromodel of atrial cardiomyopathy, incorporating stretch
and mechanical load, to enable study of the underlying atrial
disease that potentially contributes to AF development and
associated consequences. Finally, the use of in vitromodels to
evaluate novel upstream therapies to treat the mechanisms of
AF requires evaluation.
Research Themes for Primary and
Secondary AF Prevention
Genetics
Single rare genetic variants that are sufficient to cause AF
have been identified in families with AF and in early onset
sporadic cases [29,30]. There is increasing knowledge about
disease-causing rare variants. However, genetic testing
yields a positive result in only a minority of cases. Further
research is needed to find new AF disease genes, together
with studies to elucidate the functional effects of variants and
mechanisms responsible for atrial arrhythogenesis.

More frequently, AF occurs as a complex trait that involves
varying contributions from age, comorbidities, lifestyle fac-
tors and genetic background. Hundreds of relevant common
variants have been found using genome-wide association
studies in large cohorts of AF patients and control subjects,
with their cumulative effect demonstrated through deriva-
tion of polygenic risk scores (PRS) for AF (AF-PRS) [31].

To date, AF-PRS has so far provided only modest incre-
mental predictive value over clinical risk scores, with the
greatest potential value amongst younger individuals [32]. In
a recent Australian study, higher AF-PRS was associated
with a more advanced electrical substrate and greater AF
recurrence after ablation procedures [33]. At present, geno-
typing is mainly undertaken in research settings and the role
of AF-PRS for risk prediction and individual patient man-
agement should be assessed in prospective studies.

Pre-emptive genotyping may provide an opportunity for
early detection of AF risk and early preventive strategies.
Given the potential role of an underlying atrial cardiomy-
opathy in the development and progression of AF as well as
associated events such as stroke and heart failure [34,35],
there is a potential role for PRS to identify patients prior to
AF onset. Ongoing refinement of AF-PRS and the derivation
of new PRS for various parameters of atrial structure and
function, may help to better identify individuals at risk of
atrial cardiomyopathy and its complications. Background
genetic variation can differ considerably with ethnicity. In
this regard, it will be important to study AF genetic risk
within the context of the ethnic diversity that exists across
Australia, including Indigenous peoples [36].

Electrical Phenotyping
The pathophysiologic mechanisms that promote the devel-
opment, maintenance and progression of AF can be broadly
classified into ‘triggers’ and ‘substrate’. Triggers predomi-
nantly refer to electrical ectopic activity from the pulmonary
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veins whilst the substrate for AF includes structural remod-
elling of the atrium characterised by fibrosis, fatty infiltra-
tion, and inflammation that can lead to conduction
abnormalities promoting re-entry and the maintenance of
AF. In humans, the atrial substrate can be assessed by elec-
troanatomical mapping, in which regions of low voltage and
fractionated electrograms may be quantified.
Electroanatomical mapping is an invasive procedure

confined to the clinical electrophysiology labroratory. Non-
invasive electrical biomarkers present an attractive proposi-
tion in the effort identify individuals at risk of AF and its
progression, without the need for invasive procedures. An
electrical biomarker would ideally provide additive infor-
mation to that offered by existing clinical risk scores [37,38].
Several studies have demonstrated that features of the 12-
lead electrocardiogram (ECG), including P-wave duration,
amplitude and dispersion, provides potentially relevant in-
formation for the prediction of new-onset AF [39,40]. The
utility of these parameters requires careful assessment in
large cohorts of Australians.
The availability of machine learning has opened significant

opportunities to explore associations between ECG features,
and the risk of AF. Several studies have demonstrated that
artificial intelligence (AI) models trained on ECGs can add to
existing risk scores for the prediction of new-onset AF [41,42]
and may hold important utility in the screening of AF [43].
The role of electrical biomarkers including significant input
from machine learning, is likely to rapidly develop over the
coming decade. Within Australia, there is a clear need to
develop and validate models within a diverse sample of the
Australian population. It is possible that models combining
multiple raw data modalities including cardiac imaging may
enhance risk prediction. Finally, a key question will be
whether risk prediction can be followed by clinical actions,
including early prevention, that reduce the development and
progression of AF.

Atrial Imaging
Imaging of the left atrium (LA) provides valuable diagnostic
and prognostic information [44]. Modalities including echo-
cardiography, computed tomography (CT) and cardiac
magnetic resonance imaging (CMR) enable quantification of
LA size and function, as well as estimates of LA fibrosis
potentially representing the underlying arrhythmogenic
substrate [45,46]. Imaging may be used to assess LA
remodelling in the presence of cardiovascular risk factors
and comorbidities, as well as reverse remodelling in response
to therapy.
Although there is a reasonable association between func-

tional imaging parameters, such as LA strain, and measures
of tissue structure such as LA fibrosis determined using CMR
with late gadolinium enhancement (LGE) [47], a key ques-
tion remains as to whether these parameters provide suffi-
cient value to guide therapy. In a recent trial, LGE guided
fibrosis ablation of persistent AF provided no significant
benefit in AF recurrence over conventional catheter ablation
alone [48]. The evaluation of novel imaging parameters, such
as LA sphericity and mechanical dispersion should be
considered, with particular attention to their clinical value in
patients with AF. The ability of non-invasive imaging to
contribute to quantification of an atrial cardiomyopathy is an
obvious priority given the potential association between the
extent of atrial disease and clinical outcomes. The refinement
of existing techniques to quantify atrial fibrosis, coupled with
the emergence of novel measures may improve the ability to
non-invasively study the atrial substrate in response to
therapy. Large-scale clinical trials are required to determine
whether treatment of AF can be guided by non-invasive
imaging.

Rhythm Control for AF
The past three decades have seen substantial developments
in rhythm control of AF [49]. Catheter ablation has a class
IA recommendation in clinical guidelines to reduce AF
recurrence and symptoms amongst patients [50]. Recent
developments has seen the accumulation of evidence in
favour of early ablation amongst treatment-naïve patients
[51], as well as the development of new energy sources
such as pulsed field ablation (PFA) to achieve pulmonary
vein isolation (PVI) [52]. In addition, Australian led
research has been at the forefront of evaluating the addi-
tional benefit of ablation beyond the pulmonary veins in
patients with persistent AF [53,54]. The absence of addi-
tional benefit with extensive ablation highlights the need
for better understanding of the mechanisms of persistent
AF [55].
Catheter ablation is favourable to anti-arrhythmic ther-

apy, although there remains a high rate of recurrent AF
suggestive of ongoing atrial disease despite PVI. This
highlights several important research priorities; first, can
long term maintenance of sinus rhythm be enhanced with
aggressive reduction of the risk factors and targeting bio-
logical mechanisms that contribute to AF, either in addition
or in comparison with catheter ablation. The important
recent finding that delaying AF ablation by 1 year does not
alter post-ablation outcomes [56], suggests there is a win-
dow of opportunity to implement such a strategy despite
an increasing trend towards early ablation. Second, the
selection of patients with AF that may be more amenable to
catheter ablation will be an important priority to enable
personalised therapy and reduce unnecessary procedures.
Such a strategy may involve non-invasive phenotyping
using a combination of electrical markers, genetics, imaging
and multi-omic platforms. The long-term influence of
catheter ablation on endpoints beyond AF recurrence,
including patient-reported psychological outcomes, cogn-
tition, and HFpEF should be further evaluated using
existing strengths. Finally, the ongoing refinement of abla-
tion technology, potentially including the development of
novel catheter technology and ablation targets, will ensure
Australian accessibility to world-class technology and
expertise to improve outcomes.
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Lifestyle Risk Factors and AF
There is a strong association between the presence of
lifestyle-based, modifiable risk factors and the incidence,
maintenance, and progression of AF [57]. The presence of
these risk factors is associated with a more advanced
arrhythmogenic substrate [58–61]. Australian-led rando-
mised controlled trials of weight loss with aggressive risk
factor reduction [62], exercise training [63] and alcohol
abstinence [64] have demonstrated reduced AF recurrence
and symptom burden amongst patients with symptomatic
AF. The efficacy of weight loss and risk factor reduction is
further supported in a longer-term observational studies in
which .10% weight loss was associated with greater
freedom from AF, reduced progression of AF, reduced AF
symptom burden [65,66].
There are notable areas requiring further investigation of

the effect of lifestyle intervention for the prevention and
treatment of AF. The timing of intervention requires evalu-
ation, particularly in considering whether pre-ablation
intervention or referral to lifestyle intervention following
catheter ablation can improve procedural and longer-term
outcomes. In the era of new pharmacological strategies to
manage risk factors such as obesity [67], the effect of these
therapies on arrhythmia outcomes will be of particular in-
terest. The extent to which lifestyle intervention can reverse
the underlying atrial disease and consequent remodelling
also requires further clarification. The high prevalence of AF
in patients with HFpEF [25,68] also raises the possibility that
lifestyle intervention may prove favourable in this specific
cohort. The role of multidisciplinary teams in a structure of
integrated care for the delivery of lifestyle intervention
should be a clear priority. There is also demand for studies
that define the effect of lifestyle intervention on outcomes
beyond arrhythmia recurrence, including cognition, health-
care utilisation, stroke risk and longer term major cardiac
events. Finally, the development of tailored, culturally-
sensitive lifestyle interventions for Indigenous Australians
living with AF should be prioritised.
Detecting and Managing AF in
Indigenous Australians
Current management of AF in Indigenous people empha-
sises: (i) early detection and management, (ii) the importance
of drug therapies especially oral anticoagulants, manage-
ment of comorbidities like hypertension and diabetes, and
lifestyle interventions such as exercise; and (iii) the need for
improved health literacy and understanding about AF
among the community.
Co-designed translational studies to enable and scale early

detection and effective management of AF in Indigenous
people is a key research priority. This will include:

1. Building Indigenous cardiovascular disease research
capability through graduate educational programs and
scholarships, early career pathways and culturally safe
mentoring;

2. Co-creating knowledge with communities to embed best
evidence into primary care including culturally safe
health promotion, timely detection and evidence-based
management of AF;

3. Co-creating pathways to effective, timely and culturally
safe treatment for Indigenous patients within the wider
healthcare system.

4. Prospective recruitment of Indigenous participants in AF
research.

Research Translation
Primary Prevention of AF
To reduce the incidence of AF in Australia will demand a
comprehensive and integrated approach. The development
of enhanced risk scores for AF, potentially including poly-
genic risk scores, electrical or blood-based biomarkers, and
novel indices from cardiac imaging, may enable targeted
interventions for specific patients to reduce risk of incident
AF. A focus on reducing the burden of modifiable risk factors
such as hypertension, obesity, diabetes and physical inac-
tivity amongst high risk individuals will contribute sub-
stantially to lowering incident AF [69]. Population-wide
interventions, including public health campaigns promoting
physical activity, hypertension treatment, healthy dietary
habits, and smoking cessation, are also essential components
of a preventive strategy.

The emergence of AI will likely enhance the capacity to
identify individuals from the community who may then be
referred to patient education, intensive risk factor reduction
or upsteam therapy to slow or prevent AF onset. As new
tools become available, large-scale primary prevention trials
are required to quantify the efficacy of these approaches. This
will require collective input from researchers and clinicians
with a broad range of expertise, including primary care,
incorpoprated into a national approach to provide effective
translation to all Australians including those living in rural,
remote and Indigenous communities.

Early Detection
Timely identification of AF is paramount to reduce the pro-
gression of AF and lower the development of complications,
including stroke. Screening programs targeting high-risk
populations and individuals with predisposing conditions
may facilitate early intervention prior to further progression
of the arrhythmogenic susbtrate. Advanced monitoring
technologies and screening programs are pivotal compo-
nents of early detection strategies although to date have
yielded low benefit [70].

Population-based screening initiatives, particularly in high-
risk groups, facilitate the identification of individuals with
undiagnosed AF [71]. Although this has shown mixed results
for stroke prevention [71,72], early identification of AF in
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high-risk groups may provide opportunity for risk reduction
and early therapy to reduce progression of AF, lower
healthcare demands, and improve patient-reported outcomes.
Although a range of technologies exist for the monitoring of
heart rate and rhythm [43,73,74], a careful large-scale assess-
ment of AF detection is warranted to establish the optimal
methodology with consideration of sensitivity, specificity and
cost-effectiveness. Furthermore, the extent of AF detected on
screening may be an important parameter that requires
incorporation into clinical decision-making.

Secondary Prevention
Australian-led research has significantly enhanced the care of
patients with AF, including pivotal trials of catheter ablation
in patients with persistent AF [53,54] and heart failure [75],
as well as the establishment of risk factor modification as a
class IA recommendation based on randomised trials of
weight loss, alcohol abstinence and exercise intervention.
There are notable opportunities to further enhance the care

of Australians living with AF. Given the rise in AF-related
hospital admissions, strategies to reduce hospitalisation
and readmissions require specific evaluation. Potential stra-
tegies include AF education programs, rapid access clinics
outside of the emergency department, and programs incor-
porated into primary care. The timing of catheter ablation
has generated significant discussion, with recent Australian
evidence suggesting delayed intervention may not adversely
effect outcomes [56]. Clinical trials are required to establish
whether a delayed approach with aggressive risk factor
intervention may be superior to early ablation. The devel-
opment of novel therapies to manage AF risk factors
including obesity, hypertension and type 2 diabetes, as well
as reversing fibrosis and targeting the underlying atrial car-
diomyopathy, raises new opportunities regarding AF sec-
ondary prevention that will require testing in clinical trials.
In addition, the effect of specific risk factor reduction such as
through continuous pulmonary airway pressure therapy for
patients with obstructive sleep apnoea will fill an important
knowledge gap. Finally, there are important sex-specific
differences in the pathophysiology of AF [24] that may
respond differently to treatment. We strongly advocate for
research that ensures equity of both men and women in their
cohort, as well as review of treatment efficacy for women
living with AF [76,77].
Collaborative efforts between the patient, academia, in-

dustry, and healthcare providers foster a translational
research continuum, aiming to swiftly transition scientific
discoveries into tangible clinical applications. A multifaceted
approach that combines cutting-edge technologies, rigorous
clinical trials, and a deepening understanding of the patho-
physiology of AF will make a substantial contribution to
patient outcomes.

Patient Education and Empowerment
Empowering individuals with AF through comprehensive
education is pivotal for enhancing self-management,
treatment adherence, reduction in hospitalisation and overall
quality of life [78,79]. Patient education initiatives should
encompass a thorough understanding of AF, its symptoms,
potential complications, and the importance of adherence to
prescribed medications and lifestyle modification [80]. A
patient-centred approach, involving shared decision-making,
ensures that individuals actively participate in their care
plans [81]. Raising awareness about the significance of
routine monitoring, including regular heart rate checks and
self-assessment of symptoms, empowers patients to play an
active role in their healthcare journey. Support groups and
online communities can serve as valuable platforms for pa-
tients to share experiences, seek advice, and gain emotional
support. Integration of digital health tools, such as mobile
applications and wearable devices, can facilitate real-time
monitoring and engagement.

Health System Integration
Effective management of AF necessitates seamless integra-
tion within healthcare systems to ensure comprehensive and
coordinated care. Integration begins with the establishment
of standardised protocols for AF diagnosis, treatment, and
follow-up across diverse healthcare settings. Electronic
health records (EHRs) play a key role in facilitating
communication and information exchange between primary
care providers, cardiologists, and other healthcare pro-
fessionals involved in AF care. Interdisciplinary collabora-
tion is essential, emphasising the formation of specialised AF
care teams that leverage the expertise of cardiologists, elec-
trophysiologists, nurses, and pharmacists [82]. Integration
extends beyond hospital settings to primary care, empha-
sising the importance of ongoing patient education, risk
factor management, and consistent monitoring in
community-based settings. Telemedicine initiatives and
remote monitoring technologies further enhance healthcare
systems integration by providing real-time data and facili-
tating timely interventions, as well as access to care for those
in remote or rural settings. Additionally, fostering partner-
ships between healthcare providers, policymakers, and
payers is critical to address systemic barriers and promote
the implementation of evidence-based practices. Embracing a
comprehensive, integrated approach, healthcare systems can
optimise the delivery of care for individuals with AF,
enhancing both clinical outcomes and the overall efficiency
of the healthcare system.

Capacity Building
Addressing the burden of AF across Australia would benefit
from an increase in national capacity at several steps of the
research pipeline. The ability to conduct large-scale clinical
trials across multiple states within Australia would provide a
significant foundation to address many of the priorities
outlined in this summary. A coordinated national registry
and biobank would provide the basis for prospective studies,
ideally with consideration of enabling capacity to embed
clinical trials [83]. A coordinated, national data linkage



ACvA Research Priorities for AF in Australia 1529
platform with a specific focus on AF will improve research
outcomes that influence patient care, provide the basis for
assessment of national implementation and enable quantifi-
cation of health and economic impact [84]. This will also be
an important step towards ensuring high-quality data
relating to trends in the incidence, prevalence and conse-
quences of AF, which will be required to evaluate national
strategies to reduce these outcomes. To further future-proof
the capacity of AF research across Australia, a focus on
developing and retaining the brightest early and mid-career
researchers should be prioritised through diversification of
career pathways and ensuring funding models that promote
retention [85].

Public Awareness and Advocacy
Public awareness and advocacy play pivotal roles in
addressing the multifaceted challenges posed by AF. Raising
awareness about AF within the broader community is
essential for early detection, prompt treatment, and preven-
tion of complications [86]. Educational campaigns should
focus on disseminating information about AF symptoms,
risk factors, and the importance of seeking medical attention
Figure 2 Atrial fibrillation (AF) is a progressive disease involv
modifiable risk factors and underlying genetic risk. To reduce
across all stages of AF from primary prevention through to ear
Abbreviation: HTn, hypertension.
for timely diagnosis and intervention. Emphasizing the link
between AF and serious complications, such as stroke, can
underscore the significance of proactive management. We
aim to engage in advocacy efforts involving collaborating
with patient advocacy groups, healthcare organisations, and
policymakers to drive policy changes that support increased
access to AF screenings, improved patient care, and
enhanced research funding.
Summary
Atrial fibrillation imposes a significant disease burden on
Australians. These research priorities, aimed at the
enhancement of primary prevention, early detection and
secondary prevention draw on existing strengths across
Australia and alongside international partners to deliver a
roadmap of research to reduce the incidence of AF and its
associated healthcare burden (Figure 2). To achieve our goals
will require a multidisciplinary approach across the breadth
of Australia. A key research priority will be to ensure these
research priorities provide benefit for all Australians
ing an evolving atrial substrate in the presence of ageing,
the burden of AF, research priorities have been proposed
ly detection and enhanced secondary prevention.
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including those within our remote, rural and Indigenous
communities.
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