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Silent (subclinical) AF 

• 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.

From AF ESC guidelines 2020





Svennberg E et al. Europace 2022
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2020 ESC Guidelines for the diagnosis and management of atrial fibrillation
(European Heart Journal 2020-doi/10.1093/eurheartj/ehaa612)

www.escardio.org/guidelines
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Figure 1 Diagnosis of 
AHRE/subclinical atrial 
fibrillation

CIEDs with an atrial lead can monitor atrial rhythm and store 
the tracings. ICM have no intra-cardiac leads but
continuously monitor cardiac electrical activity by recording 
and analysing a single-lead bipolar surface ECG based on
specific algorithm.
Left-bottom image: pacemaker with a right atrial lead, and a 
ventricular lead in the right ventricular apex. In addition
to pacing at either site, these leads can sense activity in the 
respective cardiac chamber. The device can also detect
pre-programmed events, such as AHRE.
Right-bottom image: subcutaneous ICM: these devices have 
no intra-cardiac leads and essentially record a single, bipolar,
surface ECG with inbuilt algorithms for detection of AHRE or 
AF.

©ESC

From Jones NR et al., Europace 2020From AF ESC guidelines 2020



ICD tracing

ILR tracing



Smartwatch ECG



« AF » detected by CIEDs (AHRE) and risk of stroke

Author # pts (Setting) Risk

Glotzer
Circulation , 2003

312 (SSS) Death or stroke x 2.5

Capucci
Clinical Research in Cardiology, 2020

725 (PAF) AT/AF > 24 h → risk of embolism x 3.1 

Glotzer
Circ Arrythm Electrophysiol, 2009

2486 (≥1 RFS)
Daily AF burden > 5.5 h in the 30 previous

days→ risk of stroke x 2

Ziegler
Stroke, 2010

163 (Stroke) New AF in 28% of pts with stroke

Healey
New Engl J Med, 2016

2580 (>65, HTN) Risk of stroke or embolism x 2.5

Shanmugan
Europace, Feb 2012

560 (CRT) AF burden > 3.8 h → increased risk of TE



Camm et al., Europace 2017



DT Martin et al., EHJ 2015

The IMPACT study

N = 2718 patients



DT Martin et al., EHJ 2015

N = 2718 patients

Primary events: first stroke, systemic embolism, or major bleeding 
(intention-to-treat analysis)



DT Martin et al., EHJ 2015

N = 69 ischemic
eventsTemporal 

relationship between 
daily atrial 
tachyarrhythmia 
burden and clinical 
thromboembolism



Non–vitamin K antagonist Oral 
anticoagulants in patients with Atrial 

High rate episodes (NOAH–AFNET 6) trial

Kirchhof P et al. Am Heart J. 2017 Aug; 190: 12–18

Apixaban for the Reduction of Thrombo-
Embolism in Patients With Device-

Detected Sub-Clinical Atrial Fibrillation 
(ARTESiA) trial

Lopes R et al. Am Heart J 2017;189:137-45.

N=2600 N=4000



2020 ESC Guidelines for the diagnosis and management of atrial fibrillation
(European Heart Journal 2020-doi/10.1093/eurheartj/ehaa612)

www.escardio.org/guidelines
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Figure 24 Progression of atrial high-rate episode burden
(left panel) and stroke rates according to AHRE daily burden
and CHA2DS2-VASc score (right panel)

aThe higher the burden at diagnosis, the greater the incidence of progression in the next 6 months and thereafter. bStroke rates above the threshold for OAC are 
shown in red.
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ESC Guideline AF 2020



AC Perino et al. Circulation 2019

10,212 CIED patients
24–45% AHRE



ESC Guideline AF 2020



The Lancet, 2021

2X/j pdt 2 semaines
≥1 FA>30 s ou
≥2 FA 10-29 s



The Lancet, 2021



The Lancet, 2021

Primary endpoint:

Ischaemic or haemorrhagic stroke, systemic 
embolism, major bleeding leading to 
hospitalisation, or death from 
any cause in all randomly assigned individuals 
(regardless of participation)



The LOOP Study, an investigator-initiated Randomized Controlled Trial

• Participants identified via registries, recruited at 4 centres in 3 of 5 Danish regions

• Inclusion criteria: Age ≥70 yrs and ≥1 of hypertension, diabetes, heart failure, previous stroke

• Exclusion criteria: AF, pacemaker, anticoagulation, or contraindication to anticoagulation

• Eligible participants were randomized 1:3 to ILR vs control

R

Control group
Received usual care

ILR group
Received Implantable Loop Recorder (Reveal LINQ™, Medtronic) 
with continuous remote monitoring
• AF episodes were adjudicated by ≥2 senior cardiologist
• AF episodes ≥6 min gave indication for oral anticoagulation

The Lancet, 2021



Methods

The LOOP Study, an investigator-initiated Randomized Controlled Trial

• Participants identified via registries, recruited at 4 centres in 3 of 5 Danish regions

• Inclusion criteria: Age ≥70 yrs and ≥1 of hypertension, diabetes, heart failure, previous stroke

• Exclusion criteria: AF, pacemaker, anticoagulation, or contraindication to anticoagulation

• Eligible participants were randomized 1:3 to ILR vs control

R

Control group
Received usual care

ILR group
Received Implantable Loop Recorder (Reveal LINQ™, Medtronic) 
with continuous remote monitoring
• AF episodes were adjudicated by ≥2 senior cardiologist
• AF episodes ≥6 min gave indication for oral anticoagulation

The Lancet, 2021



Baseline characteristics
ILR 

n=1501

Control 

n=4503
Sex

Female 702 (47.2) 2128 (47.3)
Male 792 (52.8) 2375 (52.7)

Age, years 74.7 ± 4.1 74.7 ± 4.1
Comorbidities

Hypertension 1378 (91.8) 4066 (90.3)
Diabetes 422 (28.1) 1288 (28.6)
Heart failure 67 (4.5) 199 (4.4)
Previous stroke 262 (17.5) 794 (17.6)

CHA2DS2-VASc score 4 [3, 4] 4 [3, 4]
Medication

Beta blockers 354 (23.6) 1172 (26.0)
Calcium channel blockers 562 (37.4) 1684 (37.4)
Renin-angiotensin inhibitors 991 (66.0) 2999 (66.6)
Statins 879 (58.6) 2621 (58.2)
Platelet inhibitors 702 (46.8) 2204 (48.9)

Systolic blood pressure, mmHg 150.6 ± 19.2 149.8 ± 19.5
Diastolic blood pressure, mmHg 84.7 ± 11.1 83.9 ± 11.3
Pulse rate, beats/min 71.6 ± 12.1 71.3 ± 12.5
Body mass index, kg/m2 27.8 ± 4.7 27.6 ± 4.5
eGFR, mL/min 76 ± 19.2 75.4 ± 19.4

The Lancet, 2021



Results – Primary outcome

The primary outcome occurred 
in 318 participants (315 stroke, 3 
systemic arterial embolism); 

67 (4.5%) in the ILR group vs.
251 (5.6%) in the Control group

HR 0.80; 95% CI 0.61-1.05; 
P=0.11

The Lancet, 2021



ESC Guidelines on Atrial Fibrillation 2020
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