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Table S1. Univariable and multivariable predictors of inappropriate therapy 

Predictors of inappropriate therapy   
A  
Univariable analysis S-ICD TV-ICD 
Variables HR CI P-value HR CI P-value 
Age, >65 1.76 0.96-3.23 0.07 0.83 0.44-1.55 0.56 
BMI 1.02 0.96-1.08 0.50 0.99 0.93-1.05 0.76 
Male 2.62 0.94-7.34 0.07 1.40 0.59-3.32 0.45 
NYHA class 3 vs. NYHA class 1 1.75 0.71-4.31 0.22 2.09 0.86-5.06 0.10 
History of atrial fibrillation 1.52 0.80-2.89 0.20 2.70 1.46-5.00 0.002 
Ischemic CMP  0.84 0.45-1.58 0.59 0.50 0.27-0.92 0.03 
Baseline heart rate >80 beats per minute 1.76 0.93-3.34 0.08 2.34 1.25-4.39 0.008 
QRS>120ms  1.93 0.97-3.85 0.06 0.82 0.35-1.96 0.66 
Secondary prevention 0.80 0.36-1.81 0.60 0.81 0.36-1.83 0.62 
Smoking 0.67 0.32-1.38 0.27 2.12 1.15-4.09 0.02 
Dual chamber vs. Single chamber ICD baseline     1.07 0.42-2.71 0.89 

           
B    
Multivariable analysis* S-ICD TV-ICD 

Variables HR CI P-value HR CI P-value 
Age, >65 1.60 0.85-3.03 0.15     
Male 2.29 0.81-6.48 0.12     
NYHA class 3 vs. NYHA class 1      1.33 0.54-3.28 0.54 
History of atrial fibrillation 1.08 0.54-2.14 0.84  2.66 1.41-5.02 0.003 
Ischemic CMP      0.56 0.30-1.06 0.07 
QRS>120ms 1.72 0.85-3.45 0.13     
Baseline heart rate >80 beats per minute 1.76 0.91-3.38 0.09 1.99 1.05-3.76 0.03 
Smoking    2.46 1.31-4.64 0.005 
       
       
       
Predictors of inappropriate therapy - cardiac oversensing 
A 
Univariable analysis S-ICD    
Variables HR CI P-value    
Age, >65 2.23 0.97-5.08 0.06    
BMI 1.02 0.90-1.06 0.59    
Male 1.79 0.53-6.02 0.35    
NYHA class 3 vs. NYHA class 1 1.87 0.64-5.42 0.25    
History of atrial fibrillation 1.55 0.66-3.66 0.32    
Ischemic CMP  1.06 0.44-2.58 0.89    
Hypertrophic cardiomyopathy 2.57 0.60-11.0 0.20    
Baseline heart rate >80 beats per minute 1.51 0.62-3.68 0.36    
QRS>120ms  3.52 1.52-8.14 0.003    
Secondary prevention 1.15 0.43-3.11 0.78    
Smoking 0.36 0.11-1.21 0.10    
Primary vector 1.47 0.60-3.60 0.40    
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BMI: body mass index, CI: confidence interval, CMP: cardiomyopathy, HR: hazard ratio, NYHA: New York Heart Association 
classification, S-ICD: subcutaneous implantable cardioverter defibrillator, TV-ICD: transvenous implantable cardioverter 
defibrillator, 
* Predictors were included in the multivariable analysis when a P-value ≤ 0.20 was observed in the univariable analysis.  
  

       
B         
Multivariable analysis* S-ICD    
Variables HR CI P-value    
Age, >65 2.19 0.92-5.20 0.08     
Hypertrophic cardiomyopathy 2.50 0.54-11.5 0.24     
QRS>120ms 3.13 1.34-7.31 0.008    
Smoking 0.49 0.13-1.56 0.21    
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Table S2. Overview of recurrence of inappropriate shocks and inappropriate ATP and 
combined episodes 

 S-ICD TV-ICD 

Total inappropriate shocks 124 130 

Total patients receiving an IAS 41 29 

 1 inappropriate shock 22 13 

 2–4 inappropriate shocks 13 11 

 ≥5 inappropriate shocks 6* 5† 

Patients with both inappropriate and appropriate shocks in 
one episode 

2 2 

Time between first and second IAS episode, months (IQR) 5.5 (0-11) 2.6 (0.2-4.4) 

Total patients receiving a 2nd IAS within 6 months (%) 9 (22) 9 (31) 

Total inappropriate ATP 1 124 

Total patients receiving ATP 1 35 

 1 inappropriate ATP 1 15 

 2–4 inappropriate ATP 0 13 

 ≥5 inappropriate ATP 0 7 

Patients with both IAS and inappropriate ATP in one episode 0 22 
ATP: antitachycardia pacing, IAS: inappropriate shock, S-ICD: subcutaneous implantable cardioverter defibrillator, TV-ICD: 
transvenous implantable cardioverter defibrillator. 
* Two patients with an SVT in the therapy zone (10 and 18 shocks), 2 patients with non-cardiac oversensing (6 and 7 shocks) 
and two patients with cardiac oversensing (11 and 13 shocks). 
† Four patients with an SVT in the therapy zone (6,7,9 and 12 shocks), 1 patient with a lead dislocation (54 shocks). 
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Table S3. Programmed zones during inappropriate shocks. 

 
S-ICD TV-ICD 

Total inappropriate shocks 124 130 

VT zone  
  

<180 – n (%) 1 (0.8) 4 (3.1) 

180-185 – n (%) 115 (92.7) 113 (86.9) 

186-200 – n (%) 7 (5.6) 7 (5.4) 

201-250 – n (%) 1 (0.8) 6 (4.6) 

VF zone 
  

200-249 – n (%) 0 35 (26.9) 

250 – n (%) 124 (100) 95 (73.1) 

First inappropriate shock 41 29 

VT zone  
  

<180 – n (%) 1 (2.4) 2 (6.9) 

180-185 – n (%) 38 (92.7) 25 (86.2) 

186-200 – n (%) 2 (4.9) 2 (6.9) 

201-250 – n (%) 0 0 

VF zone 
  

200-249 – n (%) 0 8 (27.6) 

250 – n (%) 41 (100) 21 (72.4) 

S-ICD: subcutaneous implantable cardioverter defibrillator, TV-ICD: transvenous implantable cardioverter defibrillator, VT 
zone: ventricular tachycardia zone, VF zone: Ventricular fibrillation zone. 
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Table S4. Specific programming of the patients receiving an IAS in the S-ICD group 
 

S-ICD with IAS* (n=41) Total S-ICDs† (n=426) 

Gain 
 

 

1x – n (%) 34 (82.9)  403 (94.6) 

2x – n (%) 7 (17.1) 18 (4.2) 

NA – n (%) - 5 (1.2) 

Sensing Vector 
 

 

Primary – n (%) 27 (65.9)  265 (62.2) 

Secondary – n (%) 10 (24.4) 126 (29.6) 

Alternate – n (%) 4 (9.8) 26 (6.1) 

NA - 9 (2.1) 

Smartpass 
 

 

On – n (%) 11 (26.8) 79 (18.5) 

Off – n (%) 1 (2.4) 5 (1.2) 

NA – n (%) 29 (70.7) 342 (80.3) 

IAS: inappropriate shock, S-ICD: subcutaneous implantable cardioverter defibrillator, TV-ICD: transvenous implantable 
cardioverter defibrillator. 
*settings during first IAS  
† settings at discharge 
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Table S5. PRAETORIAN investigators 

Center Principal Investigator 

Heart Center, Department of Clinical and Experimental Cardiology, Amsterdam 
Cardiovascular Sciences, Amsterdam UMC, University of Amsterdam, 
Amsterdam, the Netherlands. 

Reinoud E Knops 

Louise RA Olde Nordkamp 

Department of Cardiology, Isala Heart Centre, Zwolle, The Netherlands 
Abdul Ghani 

Peter Paul HM Delnoy 

Department of Cardiology, Flevoziekenhuis, Almere, The Netherlands 
Nick R Bijsterveld 

Ward PJ Jansen 

University Medical Centre Mannheim, I. Medical Department, Mannheim, 
Germany. 

Jürgen Kuschyk 

Department of Electrophysiology, Heart Center at University of Leipzig, Leipzig, 
Germany. 

Sergio Richter 

Klinik für Innere Medizin III, Schwerpunkt Kardiologie und Angiologie, 
Universitätsklinikum Schleswig-Holstein, Campus Kiel, Kiel, Germany. 

Hendrik Bonnemeier 

Department of Cardiology, St Antonius Hospital, Nieuwegein, The Netherlands Lucas VA Boersma 

Department of Cardiology, Maastricht University Medical Center, Maastricht, the 
Netherlands 

Kevin Vernooy 

Cardiology, Radboudumc, Nijmegen, The Netherlands. Marc A Brouwer 

Division of Cardiology Section of Electrophysiology, Emory University, Atlanta, 
GA, United States. 

Mikhael F El-Chami 

Department of Electrophysiology, Catharina Hospital, Eindhoven, The 
Netherlands 

Frank ALE Bracke 

Amphia Ziekenhuis and Werkgroep Cardiologische Centra Nederland, the 
Netherlands 

Marco Alings 

Oxford Biomedical Research Centre, Oxford University Hospitals NHS Trust, 
Oxford, United Kingdom 

Timothy R Betts 

Department of Cardiology, OLVG, Oosterpark 9, AC Amsterdam, The Netherlands Jonas SSG de Jong 

Liverpool Heart and Chest Hospital, Liverpool, United Kingdom David J Wright 

Heart Surgery, Heart Center Dresden, Carl Gustav Carus Medical Faculty, Dresden 
University of Technology, Dresden, Germany 

Michael Knaut 

Department of Cardiology, Homolka Hospital, Prague, Czech Republic Petr Neuzil 

Department of Cardiology, The Heart Centre, Rigshospitalet, University of 
Copenhagen, Copenhagen, Denmark 

Berit T Philbert 

University and University Hospital Würzburg, Würzburg, Germany Peter Nordbeck 

Medical Spectrum Twente, Enschede, the Netherlands Jurren van Opstal 
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Imperial College Healthcare NHS Trust, London, United Kingdom Zachary I Whinnett 

UCL & Barts Heart Centre. London UK Pier D Lambiase 

Department of Cardiology, and Amsterdam Cardiovascular Sciences (ACS), 
Amsterdam University Medical Centers, Vrije Universiteit, Amsterdam, the 
Netherlands. 

Cor P Allaart 

Division of Cardiology, Northwestern Memorial Hospital, Northwestern 
University, Chicago, IL,USA 

Alexandru B Chicos 

Icahn School of Medicine at Mount Sinai, Mount Sinaï Hospital, NY, New York, 
United States 

Marc A Miller 

Center for Arrhythmia Care, Heart and Vascular Institute, University of Chicago 
Pritzker School of Medicine, Chicago, IL, USA 

Gaurav A Upadhyay 

Department of Medicine I, Klinikum Grosshadern, University of Munich (LMU), 
Munich, Germany 

Stefan Kääb 

Department of Internal Medicine I, Jena University Hospital, Jena, Germany Ralf Surber 

Medisch Centrum Leeuwarden, Leeuwarden, the Netherlands Alida E Borger van der Burg 

Valley Health System, Ridgewood, NJ, United States. Suneet Mittal 

Cardiac Electrophysiology Division, Department of Medicine, Englewood Hospital 
and Medical Center, Englewood, NJ, USA 

Dmitry Nemirovsky 

Department of Medicine - Cardiology, Columbia University Irving Medical Center, 
New York, NY, United States 

Jose M Dizon 

Cardiology Clinical Academic Group, St. George's, University of London and St. 
George's University Hospitals NHS Foundation Trust London, United Kingdom. 

Elijah R Behr 

Department of Internal Medicine, Section of Cardiovascular Medicine, Yale 
University School of Medicine, New Haven, CT, USA 

Jude F Clancy 

North-West Hospital Group, Alkmaar, The Netherlands Tjeerd Germans 

Division of Cardiovascular Medicine, College of Medicine, The Ohio State 
University, Columbus, OH, United States 

Raul Weiss 

Division of Cardiology, Department of Medicine, New York Presbyterian Hospital, 
Cornell University Medical College, New York, NY, United States 

Jim W Cheung 

Cardiology Department, Queen Elizabeth Hospital, Mindelsohn Way, Birmingham 
B15 2TH, UK 

Francisco Leyva 

Corvita Science Foundation, Chicago, US Martin C Burke 

Department of Cardiology, Erasmus Medical Center, Rotterdam, The Netherlands Dominic AMJ Theuns 
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Figure S1. Underlying heart rate during inappropriate therapy in the TV-ICD and S-ICD 

 

IAT: inappropriate therapy, S-ICD: subcutaneous implantable cardioverter defibrillator, TV-ICD: transvenous implantable 
cardioverter defibrillator  
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Figure S2. Recurrence rate after first IAS depending on intervention taken versus no 
intervention taken. 

 
IAS: inappropriate shock, S-ICD: subcutaneous implantable cardioverter defibrillator, TV-ICD: transvenous implantable 
cardioverter defibrillator  
* In the S-ICD in 3 patients it was unknown if an intervention was undertaken to prevent recurrence of IAS. 
** In the TV-ICD in 1 patient it was unknown if an intervention was undertaken to prevent recurrence of IAS. 


