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Devices available for prescreening



Some general considerations

1. The yield of AF in patients with paroxysmal AF is mainly a 
function of time. The longer you look, the more you will find. 

2. Most AF episodes are asymptomatic. So prescreening based
on symptoms (e. g. prescreening triggered by the patient) will 
miss most of the episodes.

3. Prescreening has to be user-friendly. The typical AF patient is
not a smartphone maniac.



Zenicor Device

Sobocinski Doliwa et al., Scand Cardiovasc J 2009

records ECG for 30 seconds, can send data via mobile network

N=606, Sensitivity 92 %, specificity 96 %



iPhone based screening (e. g. Alive Cor)



Pulse waveform analysis

McManus et al., J Cardiovasc Electrophysiol 2016

Algorithm based on analysis of RR intervals



mydiagnoStick
Sinus rhythm AF



Comparison between single-lead ECG and
modified BP monitors

Watch BP Omron 801 Merlin ECG



Comparison between single-lead ECG and 
modified BP monitors

Kearley et al., BMJ Open 2014

WatchBP performs better than the single-lead ECG
monitors as a triage test for identifying AF in primary
care as it does not require any expertise for 
interpretation and their diagnostic performance is 
comparable.



AliveCor versus WatchBP

Chan et al., Circulation 2017 N=2052, primary care setting



Test characteristics of different devices
Device Method of interpretation Sensitivity (%) Specificity (%) Reference

Pulse palpation 94        (84-97) 72         (69-75) Cooke et al., 2006

Handheld single-lead ECGs

AliveCor (Kardia) heart 

monitor

Algorithm only (based on presence of P 

wave and RR irregularity) 

98         (89-100) 97         (93-99) Lau et al., 2013

Merlin ECG event 

recorder

Cardiologist interpretation 93.9 90.1 Kearley et al., 2014

Mydiagnostick Algorithm only (based on RR irregularity) 94      (87–98) 93   (85–97) Tieleman et al., 2014

Vaes et al., 2014

Omron HCG-801 Algorithm only (based on RR irregularity) 98.7   (93.2-100) 76.2 (73.3-78.9) Kearley et al., 2014

Omron HCG-801 Cardiologist interpretation 94.4 94.6 Kearley et al., 2014

Zenicor EKG Cardiologist interpretation 96 92 Doliwa et al., 2009

Modified Blood pressure monitors

Microlife BPA 200 Plus Algorithm only (based on pulse 

irregularity)

92 97 Marazzi et al., 2012

Microlife BPA 200 Algorithm only (based on pulse 

irregularity)

97 (81.4-100) 90  (83.8-94.2) Wiesel et al., 2014

Omron M6 Algorithm only (based on pulse 

irregularity)

100 94 Marazzi et al., 2012

Omron M6 comfort Algorithm only (based on pulse 

irregularity)

30

(15.4-49.1)

97

(92.5-99.2)

Wiesel et al., 2014

Microlife WatchBP Algorithm only (based on pulse 

irregularity)

94.9   (87.5-98.6) 89.7   (87.5-91.6) Kearley et al., 2014

Plethysmographs

Finger probe Algorithm only (based on pulse 

irregularity)

100 91.9 Lewis et al., 2011

iPhone photo-

plethysmograph

Algorithm only (based on pulse 

irregularity)

97.0 93.5 McManus et al., 2016



Devices for PREscreening

1. ECG diagnosis is always required for validation of AF 
diagnosis. No therapeutic actions (e. g. anticoagulation) can
be taken prior to validation of the diagnosis

2. Handheld ECG devices with a verifiable ECG trace are
preferred.



Pitfalls

False positive cases of the myDiagnostick rhythm stab

Tielemann et al., Pace 2014



Holter ECG

External
Event Recorder

Implantable
Cardiac
Monitor

ECG tracings in different monitoring modalities

Wachter and Rybak, Akt Kardiol 2015



Time

Cerebral events
(stroke, TIA)

AF cluster

Retrospection
(Cryptogenic stroke,
ESUS)

Why did this stroke happen? Can I find an 
explanation? Is it cryptogenic? Does it look
embolic? Should I anticoagulate? 

1st stroke 2nd stroke

A shift in paradigm for thinking about stroke

Look ahead
(Find-AF randomised)

Stroke patients have a high risk of underlying AF 
irrespective of stroke etiology and should be
anticoagulated if AF is detected

http://www.blood-sugar-lounge.de/wp-content/uploads/2015/10/Fotolia_89750924_Subscription_XXL.jpg
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Patient with clinical 

symptoms of stroke

No ICB on

CT / MRI

No 

inclusion

Patient age 60 years or older?

Informed consent?

Sinus rhythm on admission ECG?

No indication or contraindication for 

oral antioagulation? No carotid 

artery stenosis needing 

intervention?

1:1 randomisation, 400 patientsR

Prolonged Holter-monitoring (10 
days and 2x10 days) 

usual stroke-unit care

Symptom 

duration > 24h

MRI with 

lesion on 

DWI

yes

yes

no

no

yes

yes

no

no

yes

no

no

yes

randomised

Primary endpoint:

First detection of AF at 6 months

Sponsored by unrestricted grant from



Find-AF randomised

StrokesAtrial Fibrillation

Wachter et al., Lancet Neurol 2017



Primary Endpoint in Subgroups

Wachter et al., Lancet Neurol 2017



Candidats for prolonged monitoring in stroke

30-50 % of all stroke patients
free of AF



Own experience, Zenicor in Find-AF randomised

n=398 stroke patients, randomised to prolonged and enhanced
monitoring or usual care

Prolonged and enhanced monitoring = 3 x 10 day Holter ECG, 
evaluated in a dedicated core lab.

Patients not willing to have the second or third Holter ECG were
offered a Zenicor device

Wachter et al., Lancet Neurol 2017



baseline 3-month-visit 6-month-visit

scheduled for Holter-

ECG by study protocol
200 170 153

any prolonged study

ECG-monitoring
199# (99.5 %) 128 (75.3 %) 116 (75.8 %)

study Holter-ECG

monitoring
199# (99.5 %) 116 (68.2 %) 100 (65.3 %)

median duration of 

Holter-ECG (IQR)
9.5 d (8.0; 9.8 d) 9.6 d (8.6; 9.9 d) 9.6 d (8.2; 9.9 d)

thumb-sensor-ECG

(Holter-ECG refused)
na 12 (7.1 %) 16 (10.4 %)

Compliance with Holter, alternative Zenicor

AF detected by thumb-sensor = 0



„Longest AF episode“



SCREEN-AF

PI David Gladstone, Toronto Canada, n=822, NCT02392754 



Conclusion

Devices that use algorithms to detect rhythm
irregularity are mainly able to detect persistent
and permanent AF. There is the risk of false
positive results and ECG documentation is
always necessary.

Handheld ECG devices with verifiable ECG
tracing are preferred.

The duration of monitoring is the most
important point


