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Page et al. Circulation 1994; 89: 224-227 

Plots of Mean Rates of Arrhythmia Events 
The Role of Asymptomatic Episodes 



Prevalence of Asymptomatic AF 



Rhythm Outcome and Perception of 
AF After PV Ablation 

A symptom-only-based follow-up may substantially 
overstimate the success rate of the ablation procedure 

Hindricks G. Circulation 2005; 112: 307-313 



52 patients with PAF with 24 hour Holter 
   

 Wolk R. Int J: Cardiol 1996; 54: 207-211  
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Conversion From Symptomatic to 
Silent AF During AAD Rx 



Relation B/ween Symptoms and ECG 
Transmission in AF 

Vesamreddy et al. J Cardiovasc Electrophysiol 2006; 17: 134-139 



Perception of AF Before and After 
Ablation 

J Cardiovasc Electrophysiol 2006:; 17: 134-139 



Different Monitoring Methods to Detect AF 

Botto GL. JCE. 2009;20:241-248 



AF Discovery 
Opportunity of Monitoring 

 Symptoms are not a reliable indicator of AF 
 

 External monitors (continous or event recorder) 
have a very low yeld due to poor compliance 
(skin irritation, interference with daily activities) 
and intermittent sampling 

 Implantable systems (ILRs, IPGs, ICDs) have 
hight sensitivity and high PPV for detection of 
AF 



PVI vs ADDs Meta-Analysis of RCTs 

Piccini JP. Circ Arrhythm Electrophysiol. 2009; 2: 626-633 



PVI vs ADDs Meta-Analysis of RCTs 
ECG Monitoring and Follow-up 

Piccini JP. Circ Arrhythm Electrophysiol. 2009; 2: 626-633 



Single-Procedure Outcome of Drug-
Refractory AF Ablation 

A 6-Year Multicenter Experience 

Bertaglia E. Europace 2010; 12: 181-187 

Total Population Paroxysmal vs Persistent AF 



Long-term Outcome After  
AF-Ablation of Atrial Fibrillation 

Martinek J Cardiac Electophysiol 2007 



A. Poisson distribution 

B. Weibull distribution 

Time → 

Time → One W 

One W 

  Recurrences are NOT RANDOM and  
ARE DEPENDENT of a preceding event 

  PAF episodes trend to cluster in time 

Data From Patients With Implantable Devices  



Time to First Recurrence of AF in 
Days After 3-Month Blanking Period 

Martinek M. J Cardiovasc Electrophysiol 2007; 18: 818-823 



Stroke as a First Devastating Sign of 
Atrial Fibrillation 



How Much  
Atrial Fibrillation  

Is Needed to Cause 
Thromboembolism ? 



CHADS2 Score, AF Duration and Stroke Risk 
 568 Pts with MDT AT500 IPG Continuously Monitored for 1 Year 

No AF at FU (AT/AF < 5 min in 1 day)  

5 min < AT/AF Episodes < 24 h 

AT/AF Episodes > 24 h 

CHADS2  score 
0 1 2 ≥3 

1.7% 25% 0% 0% 

1.8% 0% 1.3% 2.4% 

0% 4.4% 33% 4.4% 

(3 out of 351 Pts) 0.8 %  vs  5 % (11 out of 217 Pts)  P = 0.035 

Botto GL, Padeletti L. Santini M. J Cardiovasc Electrophys 2009; 20: 241-248 



This risk correlated strongly with baseline stroke risk factors and 
- was 2.14% per year in patients with a CHADS2 score ≥2, AT/AF+  
- and only 0.19% per year for those with a CHADS2 score=1 AT/AF- 

ASSERT Trial: Primary Outcome 
 2582 pts with SSS 
 HT and no prior AF 
 76±7 years  

42% female  
mean CHADS2 score 
2.41 

 AF > 6 min, > 190 
bpm in 36% of pts 

Healey JS. AHA Meeting Chicago 2010 



 2486 pts enrolled in TRENDS 
- at least 1 TE risk factor 

 40 (1,6%) pts with CVE/SE 
 AT/AF detected in 20 (50%) 

pts prior CVE/SE 
- 9 (45%) pts w/out any AT/AF 
in the 30 days prior to CVE/SE 

 29 (73%) pts with CVE/SE and 
zero AT/AF burden w/in 30 
days prior to CVE/SE 

J Cardiovasc Electrophysiol 2011 in press 

The mechanisms of CVE/SE in pts with 
implantable devices may importantly involve 
mechanisms other than cardioembolism due 

to atrial tachyarrhythmias 



AF Burden Measured by ICM vs Holter 
Recording 

Result of The XPECT Trial 

Hindricks G. Circul Arrhytm Electrophysiol 2010; 3: 141-147 



Performance of Reveal XT in Deyecting AF 
The XPECT Trial 

Hindricks G. Circ Arrhythm Electrophysiol 2010; 3: 141-147 





Definition of Responders 
 

• Patients with an AF%<0.5% were considered AF-free 
(Responders).  
 

• This cut-off of 0.5% corresponds to a maximum cumulative time 
in AF of 3.6h in 1 month and to more than 99.5% of the time 
spent in sinus rhythm during the overall follow-up period (1 
month).  
 

• Patients with AF%>0.5% were classified as non-Responders: 
AF was visually verified by investigators through the analysis of 
the stored ECGs.  

Pokushalow E. J Cardiovasc Electrophysiol. 2011; 22: 369-75 



A 

B 

Examples of Responders & Non-Responders After PVI 

Pokushalow E. J Cardiovasc Electrophysiol. 2011; 22: 369-75 



p - Fisher’s Exact test; Log-Rank test, p=0.069 

Post-Ablation Monitoring after First Procedure 

Pokushalow E. J Cardiovasc Electrophysiol. 2011; 22: 369-75 



Normal Sinus 
Rhythm (39%) 

AF (32%) Premature 
Contractions 

(19%) 

Sinus Bradycardia 
(6%) 

Sinus Tachycardia 
(4%) 

Correlation Between Symptoms and AF 

Pokushalow E. J Cardiovasc Electrophysiol. 2011; 22: 369-75 





Thanks 



New three-vector design 

New three-vector design 

Faster implant: you don’t have to map the device 
orientation, but the implant is like a normal pacemaker 

The final signal is the better combination of the three 
vectors: higher R-wave amplitude (60%) 

Optimized signal/noise ratio means better specificity 
for detection 



New three-vector design 

Single channels ECG during shoulder’s movement:  

Artefacts and fluctuation of baseline drift 
in channel A,B e C 
Channel C with lowest QRS amplitude 

 

Result:  
The combination of three signals doubles 
QRS amplitude 
The baseline fluctuation is cancelled and 
the artefacts are reduced 

Bad signal on single channel is not 
important on final combined signal 
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 Source: Courtesy of Dr. Sergio Richter, MD Heart Center Leipzig 
BM01 Acute Clinical Study 



Biomonitor with Home Monitoring BIOTRONIK 

First implantable cardiac monitor with daily alerts related 
to events through Home monitoring 

Night Wireless comunication with CardioMessenger II-
S 

All data are avalible on Home Monitoring web site and 
they are updated to day before 

High patient compliance: no necessary interaction 

Automatic trasmission of basic ECG 

Virtual endless Memory: recorded event is sent to 
HomeMonitoring the same night 



Biomonitor with Home Monitoring BIOTRONIK 

Necessary information is always avalible 

Detected 
arrhythmic events 

Detection settings 

Arrhythmic events 
details 
Long-term trends 



Biomonitor with Home Monitoring BIOTRONIK 

SECG in Home Monitoring 

Total holter memory of 38,5 min 

 22,5 min patient triggered events 

  13,5 min automatic episodes 

Automatic episodes of 40 sec:  

 30 sec pre trigger  

 10 sec post trigger 

Patient triggered events of 7,5 
min: 

7 min pre trigger 

0,5 min post trigger 



Extended longevity up to 6,4 anni* with: 

Daily complete diagnostic trasmission 

Weekly trasmission of a SECG related to event 

Automatic trasmission of basic SECG 

Extended Longevity 





Summary of Key Point 


