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 Embolic Stroke of Unknown Sorce (ESUS) 

occurs frequently

 Now 24 hour Holter monitoring 

recommended

 But detection of AF has important therapeutic 

implications

 And not that this is secondary prevention !!

ESUS



 High risk patients without clinical AF

What are the data ?



ASSERT II

Healey for the ASSERT II Investigators Circulation 201f

 Patients ≥ 65 years at cardiology or neurology 

department but NO history of AF

 Inclusion if:

 CHA2DS2-VASc ≥ 2, or

 OSAS, or

 BMI > 30 kg/m2, or

 And LA ≥ 44mm or LAV≥ 58 mL, or

 NT-proBNP ≥290 pg/ml

 Primary endpoint: SCAF ≥ 5 min



ASSERT II

Healey for the ASSERT II Investigators Circulation 2017

 256 patients

 Mean age 74 years

 CHA2DS2-VASc = 4

 LA 47 mm

 48% prior stroke or TIA or embolism



ASSERT II

Healey for the ASSERT II Investigators Circulation 2017

 SCAF occurred in 90 pts :34% per year

 39% per year if previous stroke

 Baseline predictors:

 Age

 LA size

 Blood pressure



REVEAL AF study

Reiffel for the REVEAL AF Investigators JAMA Cardiology 2017
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REVEAL AF study

Reiffel for the REVEAL AF Investigators JAMA Cardiology 2017



 Thus subclinical AF in patients at risk for 

stroke is high

 30% per year 

What are the data ?



 What show the studies in ESUS patients who 

are monitored for > 24 hours?

Monitoring in ESUS patients without known AF



Long term monitoring in cryptogenic stroke

EMBRACE-AF

GLADSTONE for the EMBRACE-AF Investigators New Engl J Med 2014

 572 patients > 55 years with cryptogenic 

stroke

 No prior AF

 Randomized to 30 days event triggered 

monitoring (irregular rhythm) versus repeat 

24 hour Holter monitoring

 Primary outcome: SCAF > 30 seconds 

detected during first 6 months 





Long term monitoring in cryptogenic stroke

EMBRACE-AF

GLADSTONE for the EMBRACE-AF Investigators New Engl J Med 2014



Repeat 
Holter

(n=285)

30-day 
Monitor
(n=287)

p-value
Absolute 
Detection 
Difference
(95% CI)

NNS

Primary 
Outcome

AF ≥30 seconds 3% 16% <0.001 13% (9%-18%) 8

Secondary 
Outcomes

AF ≥2.5 min 2% 10% <0.001 8% (4%-12%) 13

Any AF 4% 20% <0.001 16% (10%-
21%)

6

Long term monitoring in cryptogenic stroke

EMBRACE-AF

GLADSTONE for the EMBRACE-AF Investigators New Engl J Med 2014



Long term ILR in ESUS patients

CRYSTAL-AF

Sanna for the CRYSTAL-AF Investigators New Engl J Med 2014

 441 patients > 40 years with ESUS

 No prior AF

 Randomized to implantable loop recorder 

versus routine clinical care

 Primary endpoint: AF > 30 seconds detected 

< 6 months



Rate of detection in ICM arm was 30.0% vs 3.0% in control arm after 36 months

Long term monitoring in cryptogenic stroke

CRYSTAL-AF

Sanna for the CRYSTAL-AF Investigators New Engl J Med 2014

AF > 30 seconds

Median time to detection 41 days



Conclusion

ECG monitoring after ischemic stroke/ TIA of 

unknown source with an insertable monitor 

?

YES



 Infection: 1.4%

 ILR remained inserted in 97% at 1 year

 Number needed to implant to detect 1st

episode AF 14 for 6 months, 4 for 36 months

Safety and benefit of ILR

Sanna for the CRYSTAL-AF Investigators New Engl J Med 2014



AF can also occur asymptomatic: ‘silent AF’

Camm et al. ESC focussed update AF guidelines Eur Heart J 2012

High risk patients



And cryptogenic ischemic strokes may be 

associated with AF

Israel Thrombosis Hemostasis 2017

 123 patients with ESUS using ILR

 AF in 23 patients (20%)

 First detection after 4 months



Risk of ischemic stroke or embolism in SCAF

 2580 patients with hypertension, > 65 yrs

 no AF, pacemaker or ICD

 Follow-up: 2.5 years

 Subclinical AF: > 6 min > 190 bpm

Healey New Engl J Med 2012 ASSERT Study



Temporal disconnect

Parekh et al. Circ 2006

VKA therapy

monitoring

Brambatti for the ASSERT Investigators Circulation 2014

stroke

monitoring

VKA therapy



AF: mechanism or marker for stroke ?

SCAF episodes are associated with AF but 

only a minority had SCAF in the month 

before their stroke

Brambatti for the ASSERT Investigators Circulation 2014



Medtronic Reveal LINQ Medtronic Advisa Pacemaker

CareLink system

Continuous rhythm monitoring RACE V





 65 year old female

 Symptomatic atrial fibrillation

 Risk factor for AF hypertension

 Near collaps ~19.15 h 



 35 year old male 

 Symptomatic atrial fibrillation

 Obesity, BMI 31, no other risk factors



 Remote monitoring of patients with implantable cardiac devices has  

benefits both for patients and physicians 

 Earlier detection of clinically relevant events not limited to SCAF

 Probable a reduction of health care costs and consumption

 However, an issue is how to handle all those data efficiently

 The FOCUSONTM monitoring and triaging center may help to manage an 

adequate handling of all transmitted ECG data

 And it may potentially help to improve cardiovascular outcome

Conclusions
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Thank you for your attention


