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Number of PM patients 
Complexity of algorithms 
(requiring training) 
Old leads 

Economic resources 
Time 
Environmental resources 
 

Device Automaticy:useful or needless? 

INTRODUCTION 



Pacemaker Automatic Functions  

Automatic functions 
purposes 

Examples 

Safety Lead polarity switch 
Autosensing 
A&V capture control 
…. 

Battery longevity A&V capture control 
Spontaneous rhythm 
algorithms 
… 

Heart rate management Dynamic adaptation of 
sensor rate 
… 

Arrhythmias management Automatic switch mode 
Afib prevention 
… 

Syncope management CLS, SDR, RDR 

Implant management 
easiness 

Auto implant detection 
Auto polarity configuration 
… 

Remote monitoring 



Pacemaker Automatic Functions  



  Observational, prospective, multisite, non randomized study 

  915 patients with PM and at least one automaticity algorithm 
programmed to the automatic mode (817 had all available 
automaticity algorithms programmed ON/AUTO) 

  12 mesi fw 

 Automaticity algorithms evaluated: 
– Automatic Capture 

– Ventricular and Atrial Autosense 

– Automatic rate response sensors 

Alings et al, Europace (2011) 13, 976-983 



Alings et al, Europace (2011) 13, 976-983 

86.1% patients free from any algorithm reprogramming 



Alings et al, Europace (2011) 13, 976-983 

Of all reprogrammings, 67,8% occurred in the fist 6 months of 
follow-up. 



Alings et al, Europace (2011) 13, 976-983 

Reprogrammings for the algorithm performance occurred in 2% of all 
active algorithms (55 of 2736) 

2 % 



Out of the 55 reprogrammings related to the automatic algorithms 
only 10 were associated with serious adverse events 

% free 
reprogramming 

% reprogramming 
any reason 

% issues 
algorithm 

Adverse event related 
to algorithm 

AUTOMATIC CAPTURE 95.9% 4.1% 0.4% 3 DIZZINESS 
1 SYNCOPE 

AUTOSENSE ATRIAL 
AUTOSENSE VENTR 94.3% 6.7% 

5.7% 
0.6% 
0.6% 

1 PALPITATION 
1 DIZZINESS 

AUTOLIFESTYLE 93.9% 6.1% 0.4% 4 PALPITATION 



Biffi et al, PACE (2010) 33, 873-881 

Actual Pacemaker Longevity: The Benefit of Stimulation by Automatic Capture Verification 
 
MAURO BIFFI, M.D., MATTEO BERTINI, M.D., PH.D., DAVIDE SAPORITO, M.D., MATTEO ZIACCHI, M.D., 
CRISTIAN MARTIGNANI, M.D., PH.D., IGOR DIEMBERGER, M.D., PH.D., and GIUSEPPE BORIANI, M.D., PH.D. 
From the Institute of Cardiology, University of Bologna, Bologna, Italy 



Biffi et al, PACE (2011) 34: 89 - 95 

321 pts, AVC ON, FU 49±26 
 
Threshold increase 12.8%pts 

9% 
2.2%% 1.5% 



Biffi et al, PACE (2011) 34: 89 - 95 

 …”According to the absolute value and to the 
timing of RVPT increase, we identified seven 
patients (2.1%) who would have 
experienced exit block in the event a fixed 
output stimulation as 2.5 V at 0.4 ms had been 
programmed at FU”… 



Chen et al, Europace (2013) 15, 395-401 



Pacemaker Automatic Functions  

SAFETY 
LONGEVITY 
RHYTHM PERFORMANCE 
CARDIAC PERFORMANCE 

EASIER FOLLOWUP 
REDUCED COSTS 
 
COMPLEXITY OF ALGORITHMS 



Service Center Data 
Review 

Data trasmission Cardio-Messenger Patient 



REMOTE MONITORING SYSTEMS 



Office PACEMAKER Follow-up  

 PATIENT CLINICAL STATUS 

 CAN LOCAL TOLERANCE 

 DEVICE PARAMETERS 
o THRESHOLDS 
o LEAD IMPEDANCE 
o BATTERY VOLTAGE 
o …. 

 RHYTHM 
o ARRHYTMIC EVENTS 
o IEGM 
o % PACING 

 DEVICE REPROGRAMMING 

 DRUG TREATMENT OPTIMISATION 

 

 





OFFICE PM FOLLOW-UP LIMITATION 

 LARGE COHORT OF PATIENTS REQUIRING 
SYSTEMATIC FOLLOW-UP 

 IN THE MAJORITY OF SCHEDULED VISITS, THE 
DEVICE PROGRAMMING OR DRUG REGIMEN IS LEFT 
UNCHANGED 

 NO CORRELATION BETWEEN SCHEDULED VISIT 
AND CLINICAL E/O TECHNICAL EVENT 

 REAL BENEFIT OF IMPLANT CENTRE CONTROL? 
– DEVICE DYSFUNCTION ? 
– EVENT ANALYSIS ? 
– DEVICE REPROGRAMMING ? 
– PREDICTION UNEXPECTED EVENT ? 



REMOTE PACEMAKER FOLLOW UP 
EXPECTED ADVANTAGES 

 CARE IMPROVEMENT 
– EASY DEVICE FOLLOW-UP 
– EOL MANAGEMENT 
– EARLY DETECTION OF CLINICAL AND DEVICE-

RELATED ADVERSE EVENTS 
– REDUCTION OF HOSPITALISATIONS 

 COST REDUCTION 
– REDUCED NUMBER OF AMBULATORY VISITS 
– REDUCTION OF HOSPITALISATION 
– REDUCED COSTS OF TRANSPORTATION 

 

 

 

 



REMOTE PM FOLLOW-UP 

 PACEMAKER REMOTE FEATURES LIMITED TO SOME 
MANUFACTORS (MOST OLD DEVICES EXCLUDED) 

 ONLY A FEW STUDIES OF PERMANENTLY PACED 
PATIENTS HAVE BEEN PUBLISHED  

 PROSPECTIVE TRIAL IN PM PATIENTS 

COMPAS  STUDY (Eur Heart J, 2012) 

 







COMPAS STUDY 
SECONDARY ENDPOINTS 

 

 COMPARE THE INCIDENCE OF SAE IN BOTH GROUPS 

 MEASURE THE DECRESASE IN THE NUMBER OF IN-
OFFICE FOLLOW-UP 

 RETROSPECTIVELY ANALYSE THE DELAY IN THE 
MANAGEMENT OF ADVERSE EVENT IN BOTH GROUPS 

 EFFECT OF REMOTE MONITORING ON QUALITY OF 
LIFE 







COMPAS STUDY 
PRIMAR ENDPOINT 











COMPAS STUDY 



COMPAS STUDY 



COMPAS STUDY 



COMPAS STUDY 





 
 Chin Med J 2013;126 (22): 4216-4221  



COMPAS STUDY 





Lancet 2014; 384: 583–90 

Patients were randomly assigned (1:1) to receive telemonitoring in addition to standard 
care or to standard care without telemonitoring for 12 months. 



Lancet 2014; 384: 583–90 

Primary outcome: worsening of a composite clinical score at 12 months (death or hospital 
admission for heart failure, NYHA functional classification, global self-assessment) 



Lancet 2014; 384: 583–90 



CONCLUSIONS 

PM Automated Functions and Remote Monitoring have 
demonstrated a positive impact in terms of safety, battery 
longevity, reduction of costs and hospitalization, reduction of 
serious adverse events 
 
The great number of automated functions makes advisable a 
continuous training of the operators 
 
Remote monitoring requires a clear shared procedure for the 
clinical and administrative management of patients data 
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