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Scope

• What is subclinical AF?
• How important?
• How to manage?



Subclinical AF
‘AF identified by 

• Implanted devices (pacemakers, defibrillators, or implantable loop 
recorders) or 

• Wearable monitors 
in individuals who do not have symptoms attributable to AF and in 

whom there are no previous ECGs documenting AF’

2023 ACC/AHA/ACCP/HRS Guideline for the Diagnosis and Management of Atrial Fibrillation

Presenter Notes
Presentation Notes
Refers to individuals without symptoms attributable to AF, in whom clinical AF is NOT previously detected (that is, there is no surface
ECG tracing of AF), see also section 3.3.
AHRE - events fulfilling programmed or specified criteria for AHRE that are detected by CIEDs with an atrial lead allowing
automated continuous monitoring of atrial rhythm and tracings storage. CIED-recorded AHRE need to be visually inspected
because some AHRE may be electrical artefacts/false positives.
Subclinical AF includes AHRE confirmed to be AF, AFL, or an AT, or AF episodes detected by insertable cardiac monitor or
wearable monitor and confirmed by visually reviewed intracardiac electrograms or ECG-recorded rhythm.



Atrial high-rate episodes
(AHRE)

Atrial events exceeding the programmed detection rate limit set 
by the device. 

These are recorded by implanted devices but require visual 
inspection to confirm AF and exclude other atrial arrhythmias, 

artifact or oversensing.

2023 ACC/AHA/ACCP/HRS Guideline for the Diagnosis and Management of Atrial Fibrillation



Clinical AF

Symptomatic or asymptomatic AF that is documented by surface ECG.
The minimum duration of an ECG tracing of AF required to establish the 

diagnosis of clinical AF is at least 30 seconds, or entire 12-lead ECG

2020 ESC Guidelines for the diagnosis and management of atrial fibrillation



Clinical AF
Subclinical AF

AHRE



Incidence of AHREs in CIED

• The incidence of AHRE/subclinical AF in patients with a pacemaker/
implanted device is 20-70%, but it may be lower in the general population

G. Boriani, et al. European Heart Journal Supplements (2020) 22 (Supplement O), O42–O52  



Diagnosis of subclinical AF

• , 

2020 ESC Guidelines for the 
diagnosis and management 

of atrial fibrillation

When AHRE is detected by a 
device/wearable Inspection of 
the stored electrograms/ECG 

rhythm strips is recommended 
to exclude artefacts or other 

causes of inappropriate 
detection.



AHRE



Device-programmed rate criterion for 
AHRE is >175-190 bpm
ATR=Atrial Tachy Response
AMS=Automatic mode switch



Our task

• Is it real AF from EGM recorded?
• How long is the longest episode?



AMS=Automatic mode switch
Abbott/St.Jude

Longest episode



ATR=Atrial Tachy Response
Boston



Real AF?



Real AF?



How important is it?



Association between subclinical and clinical AF 

Risk of Clinical AF 
5.66 X

R. Mahajan, et al. European Heart Journal (2018) 39, 1407-1415



Association of subclinical AF and stroke risk

Risk of Stroke 2.41 X
(lower than the 5.0 X 

reported in Clinical AF)

R. Mahajan, et al. European Heart Journal (2018) 39, 1407-1415



ASSERT

• 2580 patients with no history of AF (≥65 
years ,history of HT),

• Dual-chamber pacemaker or ICD had 
been recently placed

• Monitored for 3 months for the presence 
of AHRE (defined as an atrial rate of >190 
bpm for >6 min). 

• F/U for a mean of 2.5 years 
• At 3 months, 10.1% of patients 

demonstrated subclinical AHRE. 

Having any subclinical AHRE >6 minutes was significantly 
associated with ischemic stroke or systemic embolism with a 
hazard ratio of 2.49 (95% CI,1.28–4.85),

Healey et al. N Engl J Med 2012;366:120-9.

AHRE and Stroke

The absolute risk of stroke in patients with SCAF was 1.7% per year



SCAF duration >24 h was associated with a significant 
increased risk of subsequent stroke or SE (adjusted 
hazard ratio [HR] 3.24, 95% CI 1.51–6.95, P=0.003). 

Van Gelder IC, et al. Eur Heart J. 2017;38:1339–1344.



Risk of stroke or SE 
& duration of 
subclinical AF

Leung AW, et al. AmJCardiol2024;211:183−190



Temporal Association of AHRE and Stroke

Circulation. 2014;129:2094-2099

ASSERT

ASSERT study population (n=2580)

Ischemic stroke or SE after 3-month visit (n=51)

SCAF not detected 
(n=25)

SCAF detected 
(n=26, 51%)

SCAF after the stroke 
occurred (n=8,16%)

SCAF before the stroke 
occurred (n=18, 35%)

>30 days before 
stroke (n=14, 24%)

<30 days before 
stroke (n=4, 8%)Only 1 patient (2%) had subclinical 

AF at the time of stroke

AHRE/subclinical AF
may represent a marker 
rather than a risk factor for 
stroke



Stroke rates according to AHRE daily burden 
and CHA2DS2-VASc score

• 21768 non-anticoagulated 
patients with CIED (age, 
68.6±12.7 years; 63% male)

• Both increasing AF duration 
(P<0.001) and increasing 
CHA2DS2-VASc score (P<0.001) 
were significantly associated 
with annualized risk of SSE

Kaplan RM, et al. Circulation. 2019;140:1639–1646



How to Manage?



Recommendations for management of 
patients with AHRE

2020 ESC Guidelines for the diagnosis and management of atrial fibrillation



OAC for Device-Detected AHRE Among 
Patients Without a Previous Diagnosis of AF

2023 ACC/AHA/ACCP/HRS Guideline for the Diagnosis and Management of Atrial Fibrillation



Practice Variation in Anticoagulation 
Prescription and Outcomes After 
Device Detected AF
Insights From the Veterans Health Administration

Perino AC, et al. Circulation. 2019;139:2502–2512.



Progression of atrial high-rate episode burden

2020 ESC Guidelines for the diagnosis and management of atrial fibrillation



NOAH-AFNET 6

ARTESIA



• Terminated early owing to safety concerns 
and futility.

Kirchhof P, et al. N Engl J Med 389;13: 1167-79

NOAH-AFNET 6



NOAF-AFNET 6
Among patients with AHREs detected by implantable devices, anticoagulation 
with edoxaban did not significantly reduce the incidence of a composite of 
cardiovascular death, stroke, or systemic embolism as compared with placebo, 
but it led to a higher incidence of a composite of death or major bleeding

Kirchhof P, et al. N Engl J Med 389;13: 1167-79



NOAH-AFNET 6: AHRE>24 hours

European Heart Journal, ehad771, https://doi.org/10.1093/eurheartj/ehad771



ARTESIA

Healey JS, et al. N Engl J Med 390;2: 107-117



ARTESIA

Among patients with subclinical AF, 
apixaban resulted in a lower risk of 
stroke or systemic embolism than 
aspirin but a higher risk of major 
bleeding.

Healey JS, et al. N Engl J Med 390;2: 107-117

Presenter Notes
Presentation Notes
Stroke severity was assessed as being disabling or fatal (score on the modified Rankin scale, 3 to 6) in 18 of 55 strokes (33%) in the apixaban group and in 36 of 84 strokes (43%) in the aspirin group. The risk of disabling or fatal stroke was lower by 49% with apixaban than with aspirin (hazard ratio, 0.51; 95% CI, 0.29 to 0.88).



Lower risk patient

VS placebo

Less time F/U

1ry outcome include death 
from CVS causes

NOAH-AFNET 6 
VS ARTESIA

Presenter Notes
Presentation Notes
The risk of ischemic stroke per  patient-year was low in the control groups (1.1% in the placebo group in the NOAH-AFNET 6 trial and 1.21% in the aspirin group in the ARTESIA trial).
A lack of power in the prematurely ended NOAH-AFNET 6 trial, and the inclusion of death from cardiovascular cause in the composite outcome might have diluted effects on stroke outcome




Stroke and SE rate in subclinical/clinical AF trial in patients 
with mean CHADS2 score of 2 (except ARTESIA)
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Mean CHA2DS2-VASc score 3.9



Take home message

• The risk of stroke in persons with device detected subclinical AF 
is higher than that among persons without AHREs but  lower 
than that among persons with clinical AF

• Subclinical AF typically progresses from low burdens to high 
burdens and to clinical AF

• For patients with AHRE lasting ≥24 hours and with a CHA2DS2-
VASc score ≥2, it is reasonable to initiate OAC

• For patients with AHRE lasting between 5 minutes-24 hours 
and with a CHA2DS2-VASc score ≥3, it may be reasonable to 
initiate OAC
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• ASSERT >24 hour
• Retrospective VA study

ARTESIA



Thank You
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