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1 | INTRODUCTION

Atrial fibrillation (AF) is the most common sustained arrhythmia,
and the global prevalence is estimated to be 46.3 million.! With
an aging population worldwide and increased detection, the prev-
alence of AF has been increasing. Notably, the prevalence has
increased by 20-fold over a period of 11 years in China and is
projected to double in the European Union by 2060.2° Despite
the fact that 70% of AF-related stroke can be prevented by oral
anticoagulation (OAC) therapy,4 over 70% of AF-related strokes
or transient ischemic attacks occur in nonanticoagulated patients
in Hong Kong.5

Ischemic stroke rates in Asia vary widely.® In Japanese AF pa-
tients, the annual incidence has been reported at 1.3%,” while a rate
of 10.4% was reported in hospitalized Chinese AF patients in Hong
Kong.® Higher rates of 13% have been reported in Southeast Asia
and the Far East.’

AF screening is recommended by a number of guidelines,
but not all. Remarkable controversy exists as to the optimal ap-
proach for AF screening which is evident in the recommendations
of different international guidelines. In the European Society of
Cardiology (ESC) guidelines, for primary stroke prevention, it is a
class | recommendation to perform opportunistic AF screening by
pulse taking or electrocardiogram (ECG) rhythm strip in patients
aged 265 years and a class Ila recommendation for systematic ECG
screening in individuals aged 275 years.!° In the American College
of Cardiology (ACC) guidelines, no recommendation has been
put forward for AF screening.'%*? The United States Preventive
Services Task Force (USPSTF) concluded that there was inade-
quate evidence to assess whether AF screening with electrocar-
diography identifies older adults with previously undiagnosed
AF more effectively than usual care.*® In Australia, the Heart
Foundation and Cardiac Society of Australia and New Zealand
(CSANZ) included a recommendation for opportunistic screening
in people aged 265 years and a practice point that a single-lead
ECG rhythm strip might be preferred.14 In the Asia Pacific region,
there is no specific guidance on screening, although Asia Pacific
Heart Rhythm Society (APHRS) supported the consensus docu-
ment of the European Heart Rhythm Association (EHRA) in 2018
which recommended opportunistic screening.*’

Importantly, there is huge heterogeneity in AF epidemiol-
ogy, ethnicity, socioeconomic status, access to technologies, and
healthcare system among different countries in the Asia Pacific
region. To embrace the heterogeneity in the Asia Pacific region,

three levels of recommendations according to the applicability
to different countries are created in this APHRS AF Screening
Practice Guidance (Table 1). To further address this heterogene-
ity, a special section on AF screening in APHRS countries is in-
cluded in the Online Appendix. This Online Appendix includes
information on the healthcare system, AF epidemiology, current
status, and challenges in AF screening and future perspectives in
different countries in the Asia Pacific region. Furthermore, since
chronic rheumatic heart disease (RHD) remains prevalent in some
Asia Pacific countries, special emphasis is placed in this condition
in the preparation of this APHRS AF Screening Practice Guidance
(Figure 1).

2 | EPIDEMIOLOGY OF ATRIAL
FIBRILLATION

2.1 | Prevalence and incidence of AF

The reported prevalence of AF in Asia Pacific countries varies from
0.49% to 5.4% (Table 2). The prevalence of AF in those aged >70
or 80 years was 4.6%-8.2%. The prevalence of AF progressively
increased more than twofold for the last 10 years'® and is sig-
nificantly greater in men than in women for all years (Figure 2A).
AF prevalence in Thailand has been reported to be 1.9% for those
aged 265 years, and 2.2% in rural areas for those aged 260 years.'8
AF prevalence in Korea is expected to be 5.8% in 2060, and 4.0%
in Taiwan by 2050.% Although the prevalence of AF is increasing
steeply in Asia, it remains lower than in many Western countries.
The prevalence increased over the study period, mainly among
those >70 years (Figure 2B).

In terms of incidence, annual trends in Asia were more stable.
The 10-year overall incidence was 1.51-1.77 per 1000 person-
years'6t7 17

The proportion of patients with high stroke risk (CHA,DS,-VASc

score 22) increased progressively, and was more than 80%.1Y The

and was higher for men than women.

proportion of patients with high bleeding risk (HAS-BLED score >3)
increased to about 60%.1%17

TABLE 1 Levels of recommendation for AF screening

Level 1 Recommended in all countries
Level 2 Recommended in most countries
Level 3 Recommended in some countries
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Key recommendations for atrial fibrillation screening

° ....... °
11T
Groups

l

Opportunistic
screening: people
aged 265 years

Systematic
screening: consider
for people aged 275
years + high risk

@%

Screening
methods

‘ Pulse palpation*

Modified blood
pressure monitors*

Handheld device
with single lead ECG

Smartwatch ECG

4

Diagnosis

l

'ECG required (single
or 12 lead)

'ECG interpreted by
expert

=

Pathway to
management &
treatment

l

Evaluation:

-12 lead ECG

- echocardiogram
- 4S-AF scheme**:
stroke risk,
symptom severity,
severity of AF
burden, substrate
severity

OAC prescription

available if high

Special
populations

l

RHD patients >50
years

RHD patients in
higher risk groups™

Post-stroke acute
phase

Post-stroke non-

Smartphone PPG*

Recommended in:

‘ \Some countries

All countries ‘ ‘ Most countries

acute phase

stroke risk score

] ASIA PACIFIC

APHRSY || n_ | Setimpormme

* ECG confirmation is required for a pulse-based screening method

**Hindricks et al. Eur Heart J. 2021;42(5):373-498.

gradient > 10mmHg; New York Heart Association Class Il or more

~ Aged >50 years; left atrium dimension >4.0cm on echocardiogram; mitral valve area <1.0cm?; mitral valve calcification; mitral valve

ECG, electrocardiogram; PPG, photoplethysmograph; OAC, oral anticoagulant; RHD, rheumatic heart disease

FIGURE 1 Summary of key practice recommendations for atrial fibrillation screening

2.2 | Healthcare burden of AF

of AF in-
16,17,19

The hospitalization and healthcare burden
creased in many Asian countries over the past decade.
Hospitalizations for AF increased by 420% from 2006 to 2015
in Korea. Most admissions occurred in patients aged 270 years,
and the most frequent coexisting conditions were hypertension,
heart failure, and chronic obstructive pulmonary disease (COPD).
Hospitalizations due to major bleeding and AF rate control in-
creased, whereas those due to ischemic stroke and myocardial
infarction decreased.”?° The risks of ischemic stroke, heart fail-
ure, and mortality were higher compared with patients without
AF in the initial period (approximately 6 months) after AF was
first diagnosed.'®

In Korea, the total cost of care related to AF was equivalent
to 0.78% of the Korean National Health Insurance Service total

expenditure. In comparison, in the United States, the national

incremental AF cost was estimated as $6-26 billion, and in the
United Kingdom, the direct cost of AF in 2000 was £459 mil-
lion which was the equivalent of 1% of the national healthcare
budget.?"%°

2.3 | AF prognosis

Over the last 5 decades, AF-associated mortality decreased by 25%
in the Framingham Heart Study.24 Among AF patients, annual event
rates for all-cause mortality, ischemic stroke, intracranial bleeding,
heart failure admission, and myocardial infarction significantly de-
clined for a decade. AF-associated mortality decreased by 20% over
a decade from 5.0%/year in 2006 to 4.0%/year in 2015 in Korea.?
Improvement in survival might be related to a 52% reduction of
heart failure and a 9% reduction of ischemic stroke.'”-?> Better treat-
ment of risk factors like hypertension might be playing a role.
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FIGURE 2 Annual prevalence of atrial fibrillation between 2006 and 2015 stratified according to gender (A) and age (B). *P value for
increasing trends <0.001. P value for decreasing trends <0.001. AF, atrial fibrillation. Source: Kim DH, et al. 2018, reproduced with

permission

2.4 | Epidemiology of AF in rheumatic
heart disease

The prevalence of RHD has declined in the developed world since
the industrial revolution. However, RHD is still a common health
burden in some Asian and African countries. In 2015, 73% of global
RHD cases were located in India, China, Pakistan, Indonesia, and the
Democratic Republic of the Congo,?® demonstrating that RHD con-
tinues to be a significant health problem for developing countries.
Lower socioeconomic status and overcrowding are associated with
higher prevalence of RHD, particularly for children living in house-
holds of >8.22% Prevalence in the Indian population has been re-
ported as 6 per 1000. RHD also remains a substantial problem for
first nations people, such as Indigenous Australians (prevalence up
to 15 per 1000 in the Top End of the Northern Territory)?’ and Maori
and Pacific Islanders.3%3!

It is estimated that 15.6 million people suffer from RHD and 3-
7.5% of all strokes in developing countries are directly related to
RHD.32-34 Estimates of the prevalence of AF in the rheumatic pop-
ulation vary widely because of differing periods of study, diagnos-
tic methods employed, and in different countries. An Indian study
found that those with tricuspid regurgitation had the highest prev-
alence of AF (34.9%) as compared with mitral stenosis (31.7%) and
mitral regurgitation (25.3%).%°

Native valvular AF is mainly due to rheumatic mitral stenosis.
Mechanical outflow obstruction because of mitral stenosis results
in higher left atrial (LA) pressure that in turn causes LA enlargement
which is associated with AF. The Canadian Registry of AF (CARAF)
found that a larger baseline LA dimension is associated with progres-
sion to chronic AF. In addition, patients with no or paroxysmal AF
recurrence had no change in LA dimension over a 4-year period.3¢

Age is also a major determinant of AF in mitral stenosis. Rates
of persistent AF are <20% in cohorts with a mean age <35 years,
while rates of persistent AF range between 30% and 60% for co-
horts with age >45 years.37 In a global hospital-based RHD registry,
the REMEDY study, that included some African countries, Yemen

and India, AF was found in 21.8% of 3343 RHD subjects.®® In the
Asia Pacific region, AF prevalence was reported to be between 10%
and 36% of patients with rheumatic mitral stenosis who underwent

percutaneous mitral commissurotomy.”'41

2.5 | Key points

1. The prevalence of AF is increasing steeply in Asia but remains
lower than in many Western populations. The prevalence in-
creased mainly among elderly populations.

2. The hospitalization and healthcare burden of AF increased in
many Asian countries over the past decade.

3. RHD is still a common health burden in some Asian and African

countries, and in first nations people.

3 | PRIMARY STROKE PREVENTION BY
ATRIAL FIBRILLATION SCREENING

3.1 | Primary stroke prevention by AF screening

3.1.1 | International recommendations on screening
At present, none of the US ACC/AHA AF guidelines have clear rec-
ommendations for AF screening,!*!? although the AHA/American
Stroke Association guideline states that “active screening” for AF in
primary care “can be useful.”*? The USPSTF'® concluded that while
systematic ECG screening can detect previously unknown cases of
AF, it has not been shown to detect more cases than screening based
on routine pulse palpation followed by ECG assessment if the pulse
is irregular. Based on a comprehensive literature review published in
2018,*% the task force concluded that there was insufficient evidence
that systematic screening for AF with ECG in asymptomatic older
adults led to better health outcomes than usual care or waiting until
after symptoms have developed (“I” recommendation). The 2021
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draft Evidence Review for the USPSTF still has an “I” recommen-
dation for AF screening.** To generate this evidence would require
large randomized controlled trials of screening for AF with stroke
as an outcome as recommended by the AF-SCREEN International
Collaboration.*® There are numerous such trials underway:

e the Screening for Atrial Fibrillation with ECG to Reduce stroke
(SAFER) study in the United Kingdom (ISRCTN16939438);

e the US Heartline study (NCT04276441); and

e the US ReducinG stroke by screening for UndiAgnosed atRial fibril-
lation in elderly inDividuals (GUARD-AF) study (NCT04126486).

Two landmark randomized trials have recently published their re-
sults: the Danish LOOP study*® and the STROKESTOP study.”’ The
LOOP study included 6000 participants aged 70-90 years (without
AF), who were randomly assigned in a 1:3 ratio to receive implant-
able loop recorder (ILR) monitoring or usual care. After a median
follow-up of just over 5 years, AF (>6 min) was detected in 32% of
participants in the ILR group versus 12% in the usual care group. In
total, 4.5% in the ILR group experienced a stroke or systemic arterial
embolism versus 5.6% in the usual care group (HR 0.80, p = 11).%8
In summary, this large, well-executed study showed a nonsignificant
relative risk reduction in stroke/systemic arterial embolism in the ILR
group, compared with control, over 5 years.* In addition, it demon-
strates the higher detection rate of intensive monitoring, as almost a
third of participants in the ILR group had AF detected.

The STROKESTOP study is the largest randomized trial of
AF screening using a handheld ECG. Almost 30,000 people aged
75-76 years were randomly assigned to receive an invitation for
AF screening or registry follow-up (without screening or con-
tact).>C Just over 50% of those invited for screening participated,
and screened themselves with a thumb ECG twice daily for 14 days.
This resulted in a small increase in AF in the invited-to-screen
group (12.1%-14%). While the study was well-conducted, the main
limitation is that the 49% of people who did not take up the invi-
tation for screening were different to the group who participated:
those who did not participate had a lower socioeconomic pro-
file, higher stroke risk, and higher baseline AF prevalence.’® This
issue will be clarified by the study design of SAFER, although the
study will not report for another 5 years. The economic analysis of
STROKESTOP is awaited.

The 2020 ESC guidelines recommend opportunistic screening by
pulse pulsation or ECG rhythm strip in patients 265 years (Class 1).° The
ESC guidelines now state that a 30 second rhythm strip showing AF is
diagnostic if read by someone who is expert in ECG interpretation. This
is also the basis of the 2018 recommendation in the Australian Heart
Foundation guideline, which also recommends use of a single-lead ECG
rhythm strip. In the 2017 EHRA consensus statement on AF screening
in 2017,% which is endorsed by the APHRS, the same recommenda-
tion was made. Most recently, the Canadian Cardiovascular Society
(CCS) has also recommended opportunistic screening for people aged
>65 years using pulse check or rhythm-based devices.”? Primary sys-
tematic ECG screening may be considered in patients 275 years or in

those at high stroke risk (Class Ila). This APHRS practice guideline en-

dorses all of these recommendations (Table 3).

3.1.2 | Opportunistic versus systematic screening

AF screening can either be opportunistic or systematic. Opportunistic
screening is where a health professional checks for AF during a rou-
tine consultation or attendance (e.g., during a routine visit to a family
physician). Systematic screening is where all people in a particular age
group are invited to attend a location (e.g., pharmacy) for screening.
However, in reality, there may not be a substantial difference in the
proportion of people screened under a systematic or opportunistic pro-
gram.>® The two largest studies of systematic AF screening achieved

9%,475* which is similar to what may be achiev-

an uptake of around 50
able in an opportunistic program in primary care. Importantly, which-
ever method is adopted, a clear pathway to treatment is required for
those diagnosed, the benefits must outweigh the harms of screening in
the given population, and cost-effectiveness is an important consider-

ation.>® A summary of the rationale for screening is provided in Table 4.

3.1.3 | Recommendations

Recommendations are summarized in Table 3.

3.2 | Primary stroke prevention by AF screening in
CIED patients

Atrial tachyarrhythmias including AF episodes, are often incidentally
detected by the atrial lead in cardiac implantable electronic devices
(CIEDs). These are recorded as atrial high-rate episodes (AHREs).
CIEDs include bradycardia pacemakers, implantable cardioverter

TABLE 3 Recommendations on primary stroke prevention by AF
screening

Consensus Statement/recommendation Level

1. Opportunistic screening for AF is recommended 1
for people aged 265 years by pulse palpation
followed by an ECG confirmation. Alternatively,

a 30 second rhythm strip could be used as the
primary method of screening

2. Systematic screening may be considered to detect 2
AF in people aged 275 years or those with at
high stroke risk

3. Consideration of healthcare and social economic 1
issues, patients’ concerns and proper
management of screen-detected AF is
important

4. An ECG (12-lead or single-lead =30 s) showing AF 1
analyzed by a physician with expertise in ECG
rhythm interpretation is required to establish a
definitive diagnosis of AF
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TABLE 4 Rationale for AF screening
1. AF is highly prevalent and often without symptoms, and
increases the risk of stroke
Strokes in AF is more severe than strokes without AF

Thrombolysis in AF-related stroke is less effective

4, In-hospital mortality for patients with AF-related stroke is
double that for stroke patients without AF

5. Strokes with AF have higher permanent disability

6. About one in five of patients with stroke have AF discovered

for the first time

7. Preventive therapy such as oral anticoagulation can reduce
stroke risk in AF in patients at risk

8. Careful management, and rhythm and rate therapy may
also reduce heart failure, adverse atrial remodeling,
tachycardiomyopathy, and other AF-related mortality and
morbidity

Note: Hypothesis: If persons with undiagnosed AF can be detected
earlier, some strokes can be prevented and other adverse consequences
of AF can be reduced.

defibrillators (ICDs), and cardiac resynchronization therapy devices
(CRTs). AHRESs in devices implanted for a clinical reason are not really
screening, as the intent of the device implantation was not to screen
for AF. Therefore, AF detected in this way is more akin to clinically
detected AF than screen-detected AF. Patients with AHREs are
often asymptomatic, and AHREs occur more frequently in patients
with the following risk factors: older age, male gender, heart failure,
sinus node disease, a high percentage of right ventricular pacing, and
an enlarged left atrial volume.

The reported incidence of AHREs is relatively high, although it
depends on the definition used. The 2017 EHRA consensus state-
ment defines an AHRE as an atrial rate >190 bpm recorded from
an implanted atrial lead in a CIED.>® Studies from Asia®®>’ show a
high prevalence of AHREs in pacemaker recipients (44%-48%) that
were associated with a prior history of AF. Patients with AHREs had
a 2-3.7 times higher risk of major cardiovascular events compared to
those without. These data are similar to other international cohorts.

In patients without a prior history of AF, an AHRE lasting 25 min
confirmed by device atrial electrograms, is termed subclinical AF
(SCAF). For the purpose of this guidance, SCAF is defined as vali-
dated AHREs of at least 5-6 min in duration independent of prior
AF. The presence of SCAF increases the likelihood of future clin-
ical (ECG-documented) AF and increases the risk of stroke and
thromboembolism. In the Registry of Atrial Tachycardiac and Atrial
Fibrillation Episodes (RATE),>® 54.1% of those with pacemakers and
72.4% of those with ICDs had SCAF. Data from Asymptomatic Atrial
Fibrillation and Stroke Evaluation in Pacemaker Patients and the
Atrial Fibrillation Reduction Atrial Pacing Trial (ASSERT)*’ showed
that the presence of SCAF at 3 months increased the risk of ECG-
documented AF by 5.6 times. However, 75% of these patients did not
have clinical AF detected during the follow-up period. Importantly,
SCAF increased the annual risk of stroke and thromboembolism
from 0.69% to 1.78%.% The risk is higher for those with an underly-
ing stroke risk (CHADS, score >2) and a significant SCAF duration/
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burden (with >5.5 h /day burden often defined as significant).>>¢%61

However, the stroke/systemic thromboembolism risk is still lower
for SCAF than for ECG-detected AF,é2'63 and OAC may not reduce
the risk or the net clinical gain may not be in favor of OAC therapy.®*
Importantly, the temporal relationship between SCAF and stroke/
systemic thromboembolism in both the Prospective Study of the
Clinical Significance of Atrial Arrhythmias Detected by Implanted
Device Diagnostics (TRENDS)®® and ASSERT> is not well estab-
lished, suggesting that SCAF may be a risk marker rather than an
immediate cause of stroke/thromboembolism.

3.2.1 | Key points

1. AHREs are commonly detected in CIEDs, and when lasting for
25 min are termed SCAF.

2. Use of bipolar atrial sensing, and appropriate device programming
to optimize SCAF detection are important.

3. Validation by device stored atrial electrograms is essential espe-
cially for shorter durations of SCAF.

4. The risk of clinical AF is higher in those with SCAF than those
without. The risk is increased by progression of SCAF over time.

5. Risk of stroke/systemic thromboembolism is increased by longer
episodes of SCAF, and strongly influenced by the underlying
stroke/systemic thromboembolism risk.

6. Therole of OAC remains unconfirmed without the documentation

of clinical AF or a high risk of stroke/systemic thromboembolism.

3.2.2 | Practical management of SCAF

Four recent major international guidelines have commented on the
management of SCAF detected by CIEDs.1%5>%%% The 2017 ESC
consensus document® on device-detected SCAF, endorsed by the
APHRS, forms the basis of the current guidance. In a patient with
prior AF, the occurrence of SCAF should only serve as a reminder
to consider OAC, which should have been initiated before based on
their CHA,DS,-VASc score.

The fundamental question is whether SCAF detected by a CIED
alone represents clinical AF and be managed as such. The risks of
future ECG-documented AF and stroke/systemic thromboembolism
are higher in those with SCAF detected than for those without, but
the stroke/systemic thromboembolism risks are substantially lower
than clinical AF. There is also evidence of progression of SCAF du-
ration and burden over time. Transition to clinical AF, a higher risk
of stroke/systemic thromboembolism and heart failure are also ob-

served in patients with SCAF.67¢®

3.2.3 | Key points

1. When SCAF is detected, it is recommended to document AF
on an ECG including the use of ambulatory recording. When
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present, the strategy becomes standard AF management, and
OAC will be recommended according to the balance between
clinical bleeding risk and stroke risk.

2. For patients with prior stroke/systemic thromboembolism or
transient ischemic attack (TIA), it is recommended that if SCAF
is documented, OAC would be required. The same will probably
apply to a patient with significant mitral stenosis even if no ECG
documented AF is yet available.

3. For patients without prior stroke/systemic thromboembolism or
TIA, and without ECG documented AF, there is no evidence that
OAC has any benefit (and may be harmful). If AF burden is <5.5 h/
day (TRENDS) or the longest AF episode is <24 h (ASSERT), it
is recommended to continue to monitor SCAF progression over
time and to document AF with ECG. If thresholds for AF burden/
episode duration are exceeded, then OAC is considered in pa-
tients with high stroke/systemic thromboembolism risk such as
when CHA,DS,-VASc score 22 for men and 23 for women, as

Prior S/TE

Significant mitral stenosis

Level 1

SCAF burden > 5.5 hours/day

Longest SCAF episode 2 24 hours

Monitor

SCAF
progression

suggested in the 2019 AHA consensus statement.®® For interme-
diate risk individuals, a monitoring strategy is recommended for
SCAF progression and clinical AF occurrence.

4. A clinical guidance flow chart is shown (Figure 3).

3.24 | Recommendations

Recommendations are summarized in Table 5.

3.3 | Primary stroke prevention by AF screening in
chronic rheumatic heart disease

AF in the rheumatic population results in greater morbidity and mor-

tality compared with the nonrheumatic population. Silent AF poses
a particular risk for thromboembolic events, with one study showing

Duration 2 5 minutes

SCAF
confirmed

Document AF with
ECG (optional but

recommended

. Yes

OAC for those

at risk for
S/TE*

_ Level 1
. Yes

OAC for

those at risk
for S/TE*

Level 2

FIGURE 3 Management of subclinical atrial fibrillation (SCAF) in patients with either pacemakers, implantable cardioverter defibrillators,
or cardiac resynchronization therapy devices without prior documented AF. Level of recommendations for use of oral anticoagulation (OAC)
is included. *CHA2DS2-VASc score 22 in men and 23 in women. Initiation of OAC, including nonvitamin K antagonist oral anticoagulant

will also depend on bleeding risk and local health authority recommendation. AHRE =Atrial high-rate episode; S/TE =Stroke and

thromboembolism
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>20% of patients with RHD presenting with ischemic stroke for the
first time were in sinus rhythm. Therefore, they are likely to have had
periods of AF that predisposed them to embolic events.

Evidence is lacking regarding predictors of AF in native RHD.
Current studies show:

e Patients aged >50 years at presentation have been found to have
a high prevalence of AF (33%-57%).3>°676!

e Left atrial diameter >4.0 cm on echocardiogram has shown to be
an important predictor of AF.62¢°

e Mitral valve calcification is found in 35% of patients with mitral
valve disease and has been found to be a significant predictor of
AF.%4% |t is an important marker for embolic events and may well
be a manifestation of the length of time the disease process has
been established.4>%¢

e The severity of mitral valve stenosis is correlated with AF, with a

mitral valve area <1.0 cm? linked to increased risk of AF.6”8

AF in RHD patients poses a significant risk for comorbidities that
affect not only the individual but also poses a burden on healthcare
system. Therefore, AF screening to prevent stroke is recommended

for higher risk groups of RHD patients (Table 6).

4 | WHAT METHODS AND TOOLS
SHALL WE USE TO SCREEN FOR ATRIAL
FIBRILLATION?

Pulse palpation is a simple and time-honored method for AF
screening. In the 2020 ESC guidelines, pulse palpation is a Class |

TABLE 5 Recommendation on
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recommendation for opportunistic AF screening in people 265 years
of age.’® The recommendation originates from the SAFE study
which concluded that opportunistic screening with pulse palpation
detected more patients with newly diagnosed AF than routine prac-
tice and was more cost-effective than systematic screening,69 Pulse
palpation has been shown to be a rather sensitive but less specific
method for AF screening.”®’* More importantly, the compliance rate
of physicians to opportunistic screening by pulse palpation is poor.
Opportunistic AF screening in primary care varied from 5% to 42% in
a healthcare survey involving 1000 physicians across 20 countries.”?
In some countries screening was done by an ECG, although in most
we presume it was done by pulse palpation.

With technological advancement, many smartphone-based,
smartwatch-based, handheld and other devices have been intro-
duced for AF screening (Table 7). A single-lead ECG showing AF of
duration 230 s is now accepted as being diagnostic.10 This has im-
portant implication for using ECG devices over other non-ECG de-
vices in AF screening in that a confirmatory ECG is not required, as
is the case for pulse-taking or pulse-based devices. The accuracy of
ECG devices for detecting AF and other arrhythmias has been val-
idated in a number of studies.”®”” Moreover, the requirement for
a single-lead ECG obtainable from a handheld device instead of a
12-lead ECG may improve applicability to more countries. Automatic
ECG diagnostic algorithms for AF are available in these devices with
varying sensitivity and specificity.

Single-lead ECG can be performed by handheld or wearable
devices. The AliveCor (Kardia) Heart Monitor is a handheld device
which works with a smartphone application to produce a lead |
ECG. It was used in a community-based AF screening program in-
volving 11,574 citizens in Hong Kong.”* The automatic diagnostic

Consensus Statements/recommendations Level

management of subclinical atrial

fibrillation (SCAF) 1. It is important to consider bipolar atrial sensing and device programming to 1
optimize SCAF detection
2. Validation of SCAF by stored AEGMs is recommended if available 1
Progression of SCAF burden/episode duration should be monitored 2
4. SCAF burden >5.5h/day or a SCAF episode 224h are considered significant. 2
For significant SCAF, clinical AF documentation with ECG, including the
use of ambulatory external recordings is recommended
5. OAC is recommended in a person with prior stroke/systemic 1
thromboembolism or significant mitral stenosis when SCAF is detected
6. No OAC will be necessary if CHA,DS,-VASc score =0 in men and =1 in 1
women
7. In the absence of stroke/systemic thromboembolism, if CHA,DS,-VASc 2
score =1 in men or =2 in women, observation for SCAF progression and
clinical AF documentation with ECG, including the use of ambulatory
external recordings, is recommended
8. In the absence of stroke/systemic thromboembolism and ECG documented 2
AF, significant SCAF detection in patients with CHA,DS,-VASc score 22
for men and =3 for women, OAC can be considered
9. Bleeding risk and patient preference should be considered when OAC is 1

recommended

Abbreviations: AEGM, atrial electrogram; AF, atrial fibrillation; OAC, oral anticoagulation.
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TABLE 6 Screening for AF in patients with RHD

Screening for AF is recommended for patients with RHD
in the following higher risk groups: Level
e Patients aged >50 years

e LA dimension >4.0cm on echocardiogram
e Mitral valve area <1.0cm?

e Mitral valve calcification

e Mitral valve gradient >10 mmHg

e NYHA Class Il or higher

R N N NN -

Abbreviation: NYHA, New York Heart Association.

algorithm for AF was shown to be highly specific (98%) and fairly
sensitive (75%). In another study in pharmacies, the sensitivity
and specificity were 98.5% and 91.4%, respectively, which may
be related to changes in the algorithm over time.”® In contrast, in
the STROKESTOP study, the Zenicor handheld device was used
to produce a lead | ECG and the automatic diagnostic algorithm
achieved a sensitivity of 98% and specificity of 88% for AF.””
Other examples of handheld single-lead ECG devices include

k’®7? and Omron Monitor.”” A 6-lead smartphone-

Mydiagnostic
based handheld ECG device, with three conducting surfaces
(AliveCor Kardia 6L), has recently become available.®%8! The di-
agnostic accuracy for AF may be significantly improved, although
the inconvenience of requiring electrical contact with the left leg
may make it less feasible for screening and the current algorithm
uses only a single lead.

Hypertension and AF are common comorbidities®? and modi-
fied blood pressure monitors have been used in AF screening.8%-8°
One of these modified blood pressure monitors (Microlife WatchBP
Home A) was studied for AF screening in 5,969 patients in a pri-
mary healthcare setting in Hong Kong.2® In this device, an irreg-
ularity index represented by the ratio of the standard deviation
of successive R-R intervals to the mean R-R intervals is calculated
and AF is diagnosed if a certain cut-off is exceeded. The sensitivity
and specificity of the algorithm was reported to be 83% and 99%,
respectively.

Smartphone-based and smartwatch-based photoplethys-
mographic (PPG) waveform analysis has been introduced for AF
screening.gf”89 A smartphone camera-based pulse PPG wave-
form measurement algorithm (Cardiio Rhythm) was studied for AF
screening in 1,013 patients with hypertension, diabetes, and/or
aged 265 years in a primary healthcare setting in Hong Kong.8¢ PPG
waveforms can be acquired when a patient's finger is placed over
the camera of the smartphone and illuminated by the LED flash. The
reflected light captured by the camera changes according to the ar-
terial blood volume pulsations. AF is diagnosed by a lack of repeat-
ing patterns in the PPG waveforms. A high sensitivity of 93% and
high specificity of 98% were achieved with this algorithm. More re-
cently, facial pulsatile PPG signals (Cardiio Rhythm) were tested for
contact-free AF screening in 217 patients admitted to a cardiology

d’88

war The patients faced the front camera of a smartphone and

the camera detected subtle beat-to-beat variations of skin color by
the changes in the amount of reflected light according to the arterial
blood volume pulsations. Similar to pulse PPG, AF was diagnosed
by a lack of repeating patterns in the facial PPG waveforms. Again,
a high sensitivity of 95% and high specificity of 96% were observed
in this study. In addition, a smartwatch-based algorithm using PPG
signals was used for AF screening in 672 hospitalized patients.®” The
performance of this device, however, was limited by suboptimal
quality in 22% of PPG signals. Ring-type wearable devices with deep
learning analysis of PPG signals have also been used to detect AF
with high accuracy.”®??

The AliveCor ECG technology was incorporated in Apple Watch
via the Kardia band and tested in patients before and after electrical
cardioversion for AF.7? Notably, 34% of ECGs were classified as un-
interpretable by the Kardia band algorithm and were excluded from
analysis. For the remaining ECGs, the sensitivity and specificity of the
diagnostic algorithm for AF were 93% and 84%, respectively. Apple
now has its own inbuilt smartwatch ECG and algorithm but is not
available in every country, and there are several other smartwatch
ECGs with algorithms now in the market. A similar issue of nondiag-
nostic watch traces and greater false positives may occur given the
demographic of those using smartwatches and the inability of the al-
gorithm to diagnose at higher heart rates. These devices can be used
in individual patients to screen for AF, as event monitors, or to screen
for AF using the PPG function of the smartwatch to alert the user to
possible AF.

As well as the remarkable disparity in disease epidemiology, eth-
nicity, and socioeconomic status among different countries in the
Asia Pacific region, access to technology is also largely unequal.
Therefore, the adoption of methods and tools for AF screening in
patients or citizens without prior history of stroke should be individ-
ualized (Table 8).

4.1 | Key points

1. Pulse palpation is a simple, time-honored and guideline-
recommended method for AF screening. It has been shown
to be rather sensitive but less specific. However, the compli-
ance rate of physicians with opportunistic screening by pulse
palpation is poor.

2. Different tools, namely handheld or wearable single-lead ECG
devices, modified blood pressure monitors and plethysmographic
devices, have been used in different settings for AF screening
with differing sensitivity and specificity.

3. A single-lead ECG showing AF of duration 230 s is currently ac-
cepted as being diagnostic and this provides an important advan-
tage of ECG devices over non-ECG devices in AF screening.

4. The use of tools for AF screening in the Asia Pacific region should
be individualized since there is remarkable disparity in disease
epidemiology, ethnicity, socioeconomic status, and access to

technology.
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4.2 | Recommendations

Recommendations are shown in Table 8.

5 | SCREENING FOR ATRIAL
FIBRILLATION FOLLOWING A STROKE

5.1 | Background

Studies show that up to one third of all ischemic stroke patients had
underlying AF.?% In addition, patients with AF-related strokes suffer
more severe neurological syndromes.”*?> A possible explanation is
that AF-related stroke is more likely due to large vessel occlusion by
virtue of comparatively larger thrombus with resultant larger vol-
umes of infarcted brain parenchyma.95 The consequence of a more
severe stroke syndrome is a heightened risk for hemorrhagic trans-
formation.?® This inherent risk for hemorrhage has therapeutic impli-
cations for the timing of commencement of OACs.

AF prevalence poststroke has not been extensively investigated
in the Asia Pacific region. A global survey of AF suggested a discrep-
ancy in prevalence between Western stroke populations (33%-35%)
and Asian populations (22% in East Asia and Pacific region).93 A sub-
stantially lower rate was demonstrated in the large China National
Stroke Registry of 20 000 stroke patients, with a reported rate of
AF of only 5.5%.”” Therefore, a different approach to screening for
AF poststroke in the Asia Pacific region may be justified given the
different epidemiological profile, especially considering the hetero-
geneous healthcare systems and resources.

5.2 | Screening tools for detection of AF poststroke

There are no randomized trials showing that AF screening improves
outcomes following a stroke. However, the fact that prior stroke is
a powerful predictor of future stroke in those with clinical AF sug-
gests that a strategy of searching for AF is reasonable and is sup-
ported by current guidelines with the initiation of OAC if AF is

detected.’®8 The optimal timing and duration of monitoring for AF

TABLE 8 Recommendations for different methods and tools for
AF screening in patients without prior history of stroke

The following methods are recommended for AF screening

in patients without a prior history of stroke: Level

e Pulse palpation 1

e Modified blood pressure monitors 2

e Smartphone-based single-lead or multi-lead ECG 3
devices

e Smartphone-based photoplethysmographic devices 3

*Where an ECG confirmation is required for a pulse-based screening
method, a handheld single-lead ECG may be a practical alternative to a
12-lead ECG.

is unclear and will be dependent on the patient population and avail-
ability of testing and healthcare resources.””

Although the diagnostic yield for the detection of AF increases
with the duration of monitoring,100 a single timepoint 12-lead
ECG detects previously unknown AF in 4%-8% presenting with
stroke.’%%101 More prolonged monitoring, whether by handheld
ECG,10? inpatient telemetry, 24-72-h Holter monitors, repeated
assessment by ambulatory monitoring,'° prolonged external mon-

0 5 is associated

itors,1 4 or the use of implantable loop recorders,10
with increased detection of AF but with marked heterogeneity of
detection rates. A systematic review and meta-analysis showed an
AF detection rate of 7.7% on presentation, increasing to 23.7% with
sequential monitoring.1°° More recently, a study has been published
supporting the use of handheld ECG devices in the stroke unit to

screen for AF poststroke,“’“”107

which may be of particular rele-
vance to the Asia Pacific region and could be used in places without
telemetry.

Widespread prolonged poststroke screening may be difficult in
many countries in the Asia Pacific region. However, the diagnostic
yield of a screening program can be increased by selective screening
of those most at risk of AF.”? Following stroke, age is the only con-
sistent clinical predictor of AF.1%8 However, ECG abnormalities such
as a prolonged PR interval,'® frequency of premature atrial con-

104 glevated levels of natriuretic peptides,'®’

110

tractions on a Holter,
evidence of atrial myopathy~~ or the presence of co-existing acute
and chronic infarction on brain imaging®*! may all help in selecting
patients more at risk of AF. Risk factors such as heart failure, obesity,
hypertension, alcohol intake, and physical inactivity increase the risk

of AF and may be used to risk-stratify patients.!*?

5.3 | Screening for AF poststroke in the Asia
Pacific Region

Registry data showed that AF detection rate poststroke was much
lower in the Asia Pacific region compared with that of Western coun-
tries.”” This may reflect low rates of AF screening. Although the
choice of method and duration of screening for AF will be different
in each country, influenced by cultural, socioeconomic, and health-
care system factors (Table 9), it is suggested that all countries adopt
a clearly defined recommendation for screening based on availability
of resources.

Pulse palpation and 12-lead ECGs are recommended in all coun-
tries. Early telemetry, either inpatient or 24-72-h Holter monitor-
ing, is recommended for the majority of countries within the Asia
Pacific region. As an alternative, nurse-led handheld ECG would be
relatively easy to implement.'® In the nonacute phase, repeat testing
with serial handheld ECGs and/or outpatient ambulatory monitor-
ing should be considered where possible, either for all patients or
in high-risk patients. More invasive and prolonged screening using
serial multi-day recording devices or implantable loop recorders can
be considered in high-risk patients in some countries with sufficient

resources.
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TABLE 9 Recommendations for different methods and tools for
AF screening in patients with prior history of stroke

Screening for AF poststroke is recommended using the
following methods in the acute phase and nonacute

phase: Level
Acute phase Pulse palpation
12 lead ECG
Inpatient Holter monitor or telemetry
Nonacute Serial ECG
phase

Ambulatory monitoring
Smartphone or smartwatch-based ECG

Serial multi-day recording devices

W W W N NN R

Implantable loop recorder

5.4 | Key points

1. The prevalence of AF after stroke appears to be lower in the
Asia Pacific region compared with that of Western countries.
This may be a result of a lower rate of AF screening.

2. Various approaches with differing screening tools and duration
of monitoring for AF have been studied. The method of choice
will be different in each country in the Asia Pacific region and de-
pends on a combination of cultural, socioeconomic, and health-

care system factors.

5.5 | Recommendations

Recommendations are shown in Table 9.

6 | SETTING AND SOCIOECONOMIC
CONSIDERATIONS

AF screening can be undertaken in a range of settings (Table 10).
For example, in Pakistan, AF screening by pulse palpation has been
included as part of a diabetes screening program. In Taiwan, AF
screening has been successfully performed in pharmacies using an
oscillometric device during the blood pressure measurements for
patients refilling prescriptions for long-term medications. In India,
village health workers were able to successfully implement a screen-
ing program with the advantage of having an immediate diagnostic
ECG available.!® A recent study in Thailand used local primary care
nurses and village health volunteers to screen people aged 265 years
for AF using a blood pressure device with AF algorithm. Those requir-
ing follow-up were given appointments at a hospital in their province.
However, there were challenges in this model as only 58% of those
requiring follow-up actually attended the appointment, which was
up to 3 months after their screening.!'* Another model using hand-
held ECG performed opportunistic single-timepoint screening in
patients attending several outpatient clinics in Hong Kong.'*® They
found an incidence of 2.3% for screen-detected AF, and importantly
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TABLE 10 Settings for opportunistic and systematic AF
screening
Opportunistic
A. Visits to medical-related facilities

1. Family practice/primary care
2. Pharmacy
3. Vaccination center
4. Rehabilitation center
5. Health/insurance attendance

6. Regular complications evaluation service such
as in a diabetic clinic

B. Visits to nonmedical facilities
1. Elderly centers
2. Recreational centers

C. Created opportunities

Health promotion/awareness program

Systematic
A. Population based
B. Community based
C. Workplace based

demonstrated a similar stroke risk to those with known AF attending
the same clinics when AF was untreated by OAC.

As may be expected, there are large regional variations through-
out the Asia Pacific region, both in terms of AF screening and the
availability of further diagnosis and medical management. Overall,
it is suggested that the clinic or primary care setting is often the
preferred setting for an opportunistic single-timepoint program as it
often has nursing support and a clear pathway to treatment.*>11¢:117
However, in some countries, primary care centers are unable to
prescribe OAC, as in community centers in China.'*® This results
in suboptimal anticoagulation and emphasizes the need for a clear
pathway to treatment.

Different settings may be preferred for continuous or intermit-
tent programs, which would require a different workflow. For ex-
ample, one study in India adopted a model where a health worker
from each village in a rural area used a smartphone single-lead ECG
to screen participants for AF three times on three separate days.113
If an ECG-based method is used, one advantage is that the trace can
be sent elsewhere for interpretation in a “hub and spoke” model.**?

Whatever the setting, a clear pathway to management must
exist, including diagnosis, evaluation, OAC prescription, and other
pharmacological management (Figure 4).45:120 Practically, this is eas-

ier to facilitate in some settings than others.
6.1 | Key points
1. Opportunistic AF screening can be implemented in medical-

related facilities, nonmedical facilities, or during ad hoc occasions
like health promotion and disease awareness programs.
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2. Systematic AF screening can be population based, community
based, or workplace based.

3. Whichever setting for AF screening is used, a clear pathway to
management must exist.

4. In general, the primary care clinic setting is the preferred ap-
proach for an opportunistic screening program since there is

often existing nursing support and a clear pathway to treatment.

Requirements for AF screening pathway to treatment

@

ECG for diagnosis
(single lead 30s or 12-lead)

a ECG interpreted by someone with expertise

v

Evaluation for those diagnosed with AF:
KA 1. 12-lead ECG
— 2. echocardiogram
3. Assessment using 4S-AF scheme*

v

gé OAC prescription available if required

*Hindricks et al (2020)

FIGURE 4 Requirements for AF screening pathway to
treatment. *Hindricks et al (2020)*°

TABLE 11 Recommendations for AF screening

Recommendation Explanation

An ECG is required for diagnosis

The ECG should be interpreted by someone with
expertise

For those diagnosed with AF, an evaluation
including 12-lead ECG, echocardiogram
and assessment using the 4S-AF scheme is
recommended

6.2 | Recommendations

Table 11 presents the recommendations for AF screening.

7 | HEALTH ECONOMICS AND
AFFORDABILITY OF SCREENING

Itis acknowledged that there is a wide variability of health resources
available in different countries in the Asia Pacific region. The afford-
ability of the screening process is quite cheap, for example, screen-
ing by pulse palpation, PPG, or single-lead ECG by a health worker.
However, there are more substantial costs involved for the pathway
to treatment for those with an abnormal result, including evaluation
and treatment for those diagnosed, which may be more difficult to
afford for some populations.

Numerous studies have shown AF screening to be cost effective
or even cost saving.*?21?2 Importantly, these studies show that in-
creasing the proportion screened prevents many more strokes with
minimal change to the incremental cost-effectiveness ratio.”®?!
However, these analyses are heavily dependent on the features
of each country's health system. For example, these models often
assume relatively high OAC treatment rates, which is probably not
the case in low- and middle-income countries.!*8123 Nonvitamin
K antagonist OACs (NOACs) were added to the World Health
Organization essential medicines list in 2019, which may assist with

ensuring access in future.

8 | CONCLUSIONS

Similar to other parts of the world, the prevalence of AF is increasing
in the Asia Pacific region and there is a consequent rise in AF-related
hospitalization and burden to the healthcare system. Chronic rheu-
matic heart disease, an important underlying cause for AF, remains
a common condition in some Asia Pacific countries. In this practice

Level

Whichever method of screening is used, an ECG (single lead or 12 lead) is required 1
for diagnosis.*®

The ECG should be interpreted by someone with appropriate expertise (this 1
could be done by someone located elsewhere if the ECG is transmitted
electronically).

Once diagnosed, the patient should be evaluated, including a 12-lead ECG, 2
echocardiogram and assessed using the 45-AF scheme (stroke risk, symptom
severity, severity of AF burden, and substrate severity).10 The 12-lead ECG
used for evaluation is recommended to add extra leads for the diagnostic

workup. In addition, for patients with paroxysmal AF where AF is documented
on a single-lead ECG but the 12-lead ECG shows sinus rhythm, a comparison
can be made between the p-waves and regularity of the rhythm on the single-
lead ECG and lead | of the 12-lead ECG.***

OAC prescription should be available if required

If the diagnosis is confirmed and stroke risk score is sufficiently high, there should 1

be a clinician medically available to prescribe OAC treatment.
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guidance, the heterogeneity in different Asia Pacific countries is ac-
knowledged and three levels of recommendations are made accord-
ing to the applicability to different countries.

In patients with cardiac implantable electronic devices, SCAF
is common and the risk of developing clinical AF is higher when it
is present. Furthermore, the risk of stroke is increased with longer
episodes of SCAF and in patients with higher CHA,DS,-VASc score.
However, the role of OACs in the management of SCAF when clinical
AF is not documented remains controversial.

In patients with chronic rheumatic heart disease, AF screening
is recommended for patients with high-risk features like age above
50 years, LA dimension greater than 4 cm, mitral valve area less than
1 cm?, mitral valve calcification, mitral valve gradient over 10 mmHg,
and NYHA Class Il or above.

Opportunistic screening for AF in patients aged 65 years or
above by pulse palpation is affordable and recommended in all Asia
Pacific countries while systematic screening for individuals aged
75 years or above and with high risk for stroke or thromboembolic
events may only be applicable in countries with adequate healthcare
resources. Various tools including modified blood pressure moni-
tors, smartphone-based single-lead or multi-lead ECG devices, and
smartphone-based PPG devices may be applicable to different Asia
Pacific countries for AF screening depending on available healthcare
resources and access to technologies, however, an ECG rhythm strip
read by a health professional with appropriate expertise is always
required to make the diagnosis.

In patients with ischemic stroke, AF screening by pulse palpa-
tion and 12-lead ECG is recommended in all Asia Pacific countries
in the acute setting. Inpatient monitoring with Holter or telemetry
is recommended in most countries. After the acute phase, serial or
ambulatory ECG monitoring are recommended in most countries
while smartphone or smartwatch-based ECG, serial multi-day re-
cordings, and implantable loop recorder would only be applicable in
some countries.

AF screening has been studied under various settings but the
crucial component in each program is a clear pathway to manage-
ment including diagnosis, evaluation, and treatment. Although many
studies have shown that AF screening is cost-effective, high treat-
ment rates with OAC for stroke prevention were often assumed. In
Asia Pacific countries with limitations in health resources, the situa-
tion may be different. With the wide variability in AF epidemiology,
ethnicity, socioeconomic development, and health care systems, the
most appropriate model for AF screening in different Asia Pacific

countries should be tailored to the country and healthcare setting.
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