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Outils d’aujourd’hui et de demain, quelles nouvelles organisations en rythmologie?
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 AF may be asymptomatic

 Sposato LA (J Stroke Cerebrovasc Dis 2012; 21:210-6): 

 21 AF (hospitalization for stroke) : 20 paroxysmal et 
asymptomatic, 17 < 1 hour
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 ECG on admission
 Repeated ECG during hospitalization
 Continuous ECG monitoring in the ICU
 Holter 24h
 Holter 1 week
 Rhythm monitoring 3-4 semaines
 Implantable device
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 AF diagnosis: 7.7% (CI 95%: 5.0-10.8)

Sposato LA, Lancet Neurol 2015;14:377-87
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 ECG repeated, 
continuous ECG 
monitoring, Holter

 Cryptogenic strokes : 
4/36 cohorts (11%) 

 AF diagnosis: 5.1% (CI 
95%: 3.8-6.5)

 No difference between
methods

Sposato LA, Lancet Neurol 2015;14:377-87
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 Cryptogenic strokes : 5 / 13 cohorts (38%) 
 Holter  39.9 ± 57.5days after stroke (range 6-180)

 AF diagnosis: 10.7% (CI 95%: 5.6-17.2)

Sposato LA, Lancet Neurol 2015;14:377-87
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 AF in hospitalization (phases 1 and 2): 11.9%
 AF in hospitalization and after (phases 1 to 3): 19.4% (11.9 + 

7.5)

 When to propose a phase 4 of prolonged ECG monitoring ?
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 MCOT: Mobile 
Cardiac Outpatient

Telemetry

 External loop
recorder

 Insertable
cardiac monitor

Cardionet

Sorin Spiderflash Afib

Novacor R. test 
Evolution 4

Medtronic Reveal XT
Ou LINQ
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EXTERNAL LOOP RECORDER
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EVENT RECORDER
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FROM SYNCOPE 
TO STROKE
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Crystal AF

Key Inclusion/Exclusion Criteria
Inclusion:
• ≥40 years of age  
•Cryptogenic stroke (or clinical TIA), with infarct seen on MRI or CT,  
within the previous 90 days; and no mechanism (including AF) 
determined after: 

• 12-lead ECG 
• 24-hour ECG monitoring (e.g. Holter)
• Transesophageal echocardiography (TEE) 
• CTA or MRA of head and neck to rule out arterial source 

(ultrasound could be used for patients >55 if that is local practice)
• Screening for hypercoagulable states in patients <55 years old

Exclusion:
•History of AF or Atrial Flutter
•Permanent indication or contraindication for anticoagulation 
•Indication for pacemaker or implantable cardioverter defibrillator
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Crystal AF

Comparison of Monitoring Strategies

Minimally invasive outpatient procedure

Local anesthetic and no leads or
fluoroscopy

15-30 minute procedure

Device can be followed remotely

MRI conditional 

3 year device longevity

Automatic AF detection algorithm

Continuous Monitoring Arm: Implantation

of REVEAL® XT

Standard Monitoring Arm

Cardiac monitoring performed according 
to local standards, after mandated 
testing completed

Symptoms consistent with AF were 
evaluated by study physicians
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Crystal AF

Patient Follow-up

• Patients in both arms received scheduled follow-up visits at:
• 1 month
• 6 months
• 12 months
• Every 6 months thereafter until study closure

• Follow-up visits recorded:
• Cardiac symptoms
• Treatment modifications
• Recurrence of stroke or TIA
• Modified Rankin Scale 
• Health status (EQ-5D)
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5. Edvardsson, N., Wolff, C., Tsintzos, S., Rieger, G. & Linker, N. J. Costs of unstructured 
investigation of unexplained syncope : insights from a micro-costing analysis of the observational 
PICTURE registry. 1141–1148 (2015). doi:10.1093/europace/euu412
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Crystal AF

Baseline Characteristics:
ICM Control

Age 61.6 ± 11.4 61.4 ± 11.3
Gender - Male 142 (64.3%) 138 (62.7%)
Index Event – Stroke 200 (90.5%) 201 (91.4%)
Index Event – TIA 21 (9.5%) 19 (8.6%)
Pre-enrollment AF 
screening – Holter
Monitoring

71.5% of patients
Median of 23 hours 
(IQR 21-24)

70.9% of patients
Median of 24 hours
(IQR 22-24)

Pre-enrollment AF 
screening – Telemetry

29.9% of patients
Median of 48 hours
(IQR 36-96)

29.5% of patients
Median of 72 hours
(IQR 48-96)

Time between index event 
and randomization 

36.6±28.2 days 39.6±26.9 days

Time to randomization and 
device insertion

8.7 ± 27.6 days n/a
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Crystal AF

Primary Endpoint: DETECTION OF AF AT 6 MONTHS

Rate of detection in ICM arm was 8.9% vs 1.4% in control arm
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Crystal AF

6 Month Endpoints

ICM Control

Median Time from Randomization to 
AF Detection

41 days 32 days 

Patients found to have AF 19 3
% Asymptomatic Episodes 74% 33%
Oral Anticoagulation Usage, overall 10.1% 4.6%
OAC use in patients with detected 
AF

94.7% 66.7%

Testing required to detect AF Automatic AF 
detection

88 ECGs
20 24-hour Holters
1 event recorder
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HOME MONITORING:

 Gain time patient and doctor

 Less transport

 Security 

 But…. An Organisation in necessary
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ARTICLE 36
TÉLÉSURVEILLANCE DES PROTHÈSES CARDIAQUES

Publication le 22 novembre de l’arrêté portant Cahier des 
Charges […] sur le fondement de l’article 36
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ORGANIZATION OF HOME 
MONITORING FOLLOW-UP
:
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Conclusion

 Many ECG tools
 From “public” event recorders (Kardia, Apple Watch)
 To longer duration ECG monitoring (Cardioskin)
 To implantable devices (linq etc )

 Different indications:
 Unexplained stroke, palpitations, etc
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 JAMA. 2018 Jul 10;320(2):146-155. doi: 10.1001/jama.2018.8102.
 Effect of a Home-Based Wearable Continuous ECG Monitoring 

Patch on Detection of Undiagnosed Atrial Fibrillation: The 

mSToPS Randomized Clinical Trial.

 Steinhubl SR1,2, Waalen J1, Edwards AM3, Ariniello LM1, Mehta 
RR3, Ebner GS1,2, Carter C4, Baca-Motes K1,2, Felicione E4, Sarich
T4, Topol EJ1,2.

 Author information

 Abstract

 IMPORTANCE:

 Opportunistic screening for atrial fibrillation (AF) is recommended, and 
improved methods of early identification could allow for the initiation of 
appropriate therapies to prevent the adverse health outcomes 
associated with AF.

 OBJECTIVE:

 To determine the effect of a self-applied wearable electrocardiogram 
(ECG) patch in detecting AF and the clinical consequences associated 
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