SUPPLEMENTARY MATERIALS 1: Model Input Parameters

	Infection predictors
	PADIT risk score (points)

	Age   (ref: ≥70)

	   <60 years
	2

	   60-69 years
	1

	Procedure type   (ref: PM)

	   ICD
	2

	   CRT
	4

	   Revision / Upgrade
	4

	Renal insufficiency
	1

	Immunocompromised
	3

	Number of previous procedures   (ref: 0)

	   1
	1

	   ≥2
	3


Table 1: PADIT risk score

PADIT: Prevention of Arrhythmia Device Infection Trial.  ICD: Implantable cardioverter defibrillator.  CRT: Cardiac resynchronisation therapy.  PM: Pacemaker

Table 2: Clinical inputs
	Variable
	Value
	Measure of uncertainty/distribution
	Source

	
	
	
	

	Proportion of patients with each type of device

	CRT-D
	47.90%
	N/A
	WRAP-IT

	CRT-P
	3.80%
	N/A
	

	PM
	20.70%
	N/A
	

	ICD
	27.60%
	N/A
	

	Baseline probability of major CIED infection – PADIT score ≥5

	0-12 months: CRT-D
	1.89%
	SE=0.28%
	PADIT (0-12 months from the trial1, 12-24 and 24-36 extrapolated using infection change over time from WRAP-IT trial) 


	0-12 months: CRT-P
	1.89%
	SE=0.28%
	

	0-12 months: PM
	1.89%
	SE=0.28%
	

	0-12 months: ICD
	1.89%
	SE=0.28%
	

	12-24 months: CRT-D
	0.26%
	SE=0.10%
	

	12-24 months: CRT-P
	0.82%
	SE=0.17%
	

	12-24 months: PM
	0.82%
	SE=0.17%
	

	12-24 months: ICD
	0.26%
	SE=0.10%
	

	24-36 months: CRT-D
	0.00%
	SE=0.00%
	

	24-36 months: CRT-P
	0.54%
	SE=0.14%
	

	24-36 months: PM
	0.53%
	SE=0.14%
	

	24-36 months: ICD
	0.00%
	SE=0.00%
	

	Baseline probability of major CIED infection – PADIT score ≥6

	0-12 months: CRT-D
	2.83%
	SE=0.43%
	PADIT (0-12 months from the trial1, 12-24 and 24-36 extrapolated using infection change over time from WRAP-IT trial) 


	0-12 months: CRT-P
	2.83%
	SE=0.43%
	

	0-12 months: PM
	2.83%
	SE=0.43%
	

	0-12 months: ICD
	2.83%
	SE=0.43%
	

	12-24 months: CRT-D
	0.38%
	SE=0.15%
	

	12-24 months: CRT-P
	1.20%
	SE=0.27%
	

	12-24 months: PM
	1.20%
	SE=0.27%
	

	12-24 months: ICD
	0.38%
	SE=0.15%
	

	24-36 months: CRT-D
	0.00%
	SE=0.00%
	

	24-36 months: CRT-P
	0.80%
	SE=0.22%
	

	24-36 months: PM
	0.80%
	SE=0.22%
	

	24-36 months: ICD
	0.00%
	SE=0.00%
	

	Baseline probability of major CIED infection – PADIT score ≥7

	0-12 months: CRT-D
	3.55%
	SE=0.77%
	PADIT (0-12 months from the trial1, 12-24 and 24-36 extrapolated using infection change over time from WRAP-IT trial) 


	0-12 months: CRT-P
	3.55%
	SE=0.77%
	

	0-12 months: PM
	3.55%
	SE=0.77%
	

	0-12 months: ICD
	3.55%
	SE=0.77%
	

	12-24 months: CRT-D
	0.58%
	SE=0.27%
	

	12-24 months: CRT-P
	1.84%
	SE=0.48%
	

	12-24 months: PM
	1.84%
	SE=0.48%
	

	12-24 months: ICD
	0.58%
	SE=0.27%
	

	24-36 months: CRT-D
	0.00%
	SE=0.00%
	

	24-36 months: CRT-P
	1.23%
	SE=0.39%
	

	24-36 months: PM
	1.23%
	SE=0.39%
	

	24-36 months: ICD
	0.00%
	SE=0.00%
	

	Baseline probability of major CIED infection – history of immunosuppressive therapy subgroup

	0-12 months: CRT-D
	3.92%
	SE=2.72%
	WRAP-IT

	0-12 months: CRT-P
	3.92%
	SE=2.72%
	

	0-12 months: PM
	3.92%
	SE=2.72%
	

	0-12 months: ICD
	3.92%
	SE=2.72%
	

	12-24 months: CRT-D
	1.96%
	SE=1.94%
	

	12-24 months: CRT-P
	1.96%
	SE=1.94%
	

	12-24 months: PM
	1.96%
	SE=0.94%
	

	12-24 months: ICD
	1.96%
	SE=1.94%
	

	24-36 months: CRT-D
	0.00%
	SE=0.00%
	

	24-36 months: CRT-P
	0.00%
	SE=0.00%
	

	24-36 months: PM
	0.00%
	SE=0.00%
	

	24-36 months: ICD
	0.00%
	SE=0.00%
	

	Baseline probability of major CIED infection – ≥2 previous procedures subgroup

	0-12 months: CRT-D
	4.35%
	SE=1.34%
	WRAP-IT

	0-12 months: CRT-P
	3.08%
	SE=0.88%
	

	0-12 months: PM
	3.08%
	SE=0.88%
	

	0-12 months: ICD
	3.08%
	SE=0.88%
	

	12-24 months: CRT-D
	0.00%
	SE=0.00%
	

	12-24 months: CRT-P
	0.26%
	SE=0.26%
	

	12-24 months: PM
	0.26%
	SE=0.26%
	

	12-24 months: ICD
	0.26%
	SE=0.26%
	

	24-36 months: CRT-D
	0.00%
	SE=0.00%
	

	24-36 months: CRT-P
	0.00%
	SE=0.00%
	

	24-36 months: PM
	0.00%
	SE=0.00%
	

	24-36 months: ICD
	0.00%
	SE=0.00%
	

	Baseline probability of major CIED infection – previous CIED infection subgroup

	0-12 months: CRT-D
	5.66%
	SE=3.17%
	WRAP-IT

	0-12 months: CRT-P
	5.66%
	SE=3.17%
	

	0-12 months: PM
	5.66%
	SE=3.17%
	

	0-12 months: ICD
	5.66%
	SE=3.17%
	

	12-24 months: CRT-D
	0.00%
	SE=0.00%
	

	12-24 months: CRT-P
	0.00%
	SE=0.00%
	

	12-24 months: PM
	0.00%
	SE=0.00%
	

	12-24 months: ICD
	0.00%
	SE=0.00%
	

	24-36 months: CRT-D
	0.00%
	SE=0.00%
	

	24-36 months: CRT-P
	0.00%
	SE=0.00%
	

	24-36 months: PM
	0.00%
	SE=0.00%
	

	24-36 months: ICD
	0.00%
	SE=0.00%
	

	Baseline probability of major CIED infection – high power replacement device subgroup (data specific to Western Europe)

	0-12 months: CRT-D
	2.88%
	SE=0.94%
	WRAP-IT

	0-12 months: ICD
	2.88%
	SE=0.94%
	

	12-24 months: CRT-D
	0.00%
	SE=0.00%
	

	12-24 months: ICD
	0.00%
	SE=0.00%
	

	24-36 months: CRT-D
	0.00%
	SE=0.00%
	

	24-36 months: ICD
	0.00%
	SE=0.00%
	

	Baseline probability of major CIED infection – generator replacement with lead modification subgroup

	0-12 months: CRT-D
	3.95%
	SE=2.23%
	WRAP-IT

	0-12 months: CRT-P
	3.24%
	SE=1.13%
	

	0-12 months: PM
	3.08%
	SE=2.14%
	

	0-12 months: ICD
	3.09%
	SE=1.76%
	

	12-24 months: CRT-D
	0.00%
	SE=0.00%
	

	12-24 months: CRT-P
	0.40%
	SE=0.40%
	

	12-24 months: PM
	1.54%
	SE=1.53%
	

	12-24 months: ICD
	0.00%
	SE=0.00%
	

	24-36 months: CRT-D
	0.00%
	SE=0.00%
	

	24-36 months: CRT-P
	0.00%
	SE=0.00%
	

	24-36 months: PM
	0.00%
	SE=0.00%
	

	24-36 months: ICD
	0.00%
	SE=0.00%
	

	Relative risk of major infection with the antibacterial envelope (same values applied for all device types and all subgroups)

	HR with antibacterial envelope 0-12 months
	0.60
	95% CI=0.36-0.98
	WRAP-IT

	HR with antibacterial envelope 12-24 months
	0.59
	95% CI=0.38-0.94
	

	HR with antibacterial envelope 24-36 months
	0.63
	95% CI=0.41-0.98
	

	Probability of re-infection

	Re-infection following no extraction
	71.40%
	SE=12.1%
	Pichlmaier et al 20112

	Re-infection following partial extraction
	50.00%
	SE=20.4%
	Chua et al 20003

	Re-infection following complete extraction with replacement
	4.80%
	SE=2.3%
	Ahmed et al 20194

	Probability of minor CIED infection

	Baseline risk
	0.95%
	SE=0.16%
	WRAP-IT

	HR with antibacterial envelope
	0.76
	95% CI=0.45-1.27
	

	Mortality (same values applied for all device types and all subgroups

	Mortality at 36 months following no infection
	18.00%
	SE=0.27%
	WRAP-IT

	HR for mortality with infection
	2.30
	95% CI=1.3-4.1
	


ICER: Incremental cost effectiveness ratio. QALY: Quality adjusted life year. PADIT: Prevention of Arrhythmia Device Infection Trial. CRT-D: Cardiac resynchronisation therapy defibrillator. CRT-P: Cardiac resynchronisation therapy pacemaker. ICD: Implantable cardioverter defibrillator. CIED: Cardiac implantable electronic device. PM: Pacemaker. HR: Healing rate. SE: Standard error. CI: Confidence interval
Table 3: Health-related quality of life inputs
	Variable
	Value
	Measure of uncertainty/distribution
	Source

	
	
	
	

	Utility score with no infection: CRT-D
	0.81
	SE=0.00
	WRAP-IT EQ-5D analysis

	Utility score with no infection: CRT-P
	0.76
	SE=0.02
	

	Utility score with no infection: PM
	0.81
	SE=0.01
	

	Utility score with no infection: ICD
	0.84
	SE=0.01
	

	Disutility applied for major infection/re-infection
	-0.10
	SE=-0.02
	WRAP-IT EQ-5D analysis. Assumption of 20% used for SE.

	Lifetime QALYs with CIED: CRT-D
	3.88
	SE=0.39
	NICE TA3145

	Lifetime QALYs with CIED: CRT-P
	3.47
	SE=0.08
	

	Lifetime QALYs with CIED: PM
	3.44
	SE=0.08
	

	Lifetime QALYs with CIED: ICD
	6.05
	SE=0.08
	

	Lifetime QALYs without CIED: CRT-D
	2.78
	SE=0.28
	

	Lifetime QALYs without CIED: CRT-P
	2.78
	SE=0.08
	

	Lifetime QALYs without CIED: PM
	2.75
	SE=0.08
	

	Lifetime QALYs without CIED: ICD
	5.25
	SE=0.08
	


Table 4: Cost and resource use inputs
	Variable
	Value
	Source

	
	Germany
	Italy
	England
	

	Cost of infection prevention

	Antibacterial envelope
	€945
	€945
	£800
	Medtronic

	Prophylactic antibiotics
	€0.00
	€1.99
	£6.30
	Assumed to be included in DRGs for Germany; BNF; eMIT for England; Saturnino et.al 2017 for Italy6
All costs inflated to 2018/19 prices where required.

	Management of infection

	CIED extraction following major infection
	83.3% (SE=4.8%)
	WRAP-IT

	       Complete extraction
	94.0% (SE=3.4%)
	

	          Replacement
	83.0% (SE=5.5%)
	

	Cost of treating major infection/re-infection - summary

	Complete extraction and replacement: CRT-D
	€42,921
	€45,560
	£37,633
	Calculated based on individual costs below

	Complete extraction and replacement: CRT-P
	€37,168
	€37,777
	£27,661
	

	Complete extraction and replacement: PM
	€34,278
	€37,661
	£24,468
	

	Complete extraction and replacement: ICD
	€38,412
	€44,140
	£35,208
	


	Complete extraction, no replacement (all devices)
	€27,967
	€34,610
	£20,759
	

	Partial extraction (all devices)
	€27,967
	€34,610
	£20,759
	

	No extraction (all devices)
	€23,429
	€27,235
	£14,466
	

	Cost of treating major infection/re-infection - breakdown

	CIED extraction procedure
	€4,538
	€7,375
	£6,293
	DRG F18A and F18C for Germany (2019); Expert opinion for Italy; Brough et al, 2018 for England7
All costs inflated to 2018/19 prices where required.

	Intensive/critical care days
	€6,080
	€6,215
	£3,852
	Mean of 4.0 days in WRAP-IT, costed using data from Martin et al, 2008 for Germany8; Berti et al 2016 for Italy9; NHS reference costs 2018/19 (CCU06) for  England
All costs inflated to 2018/19 prices where required.

	Cardiac/general ward days
	€14,214
	€19,900
	£9,201
	Mean of 23.0 days in WRAP-IT, costed using AOK for Germany10; Diritti Globali data for Italy11; NHS reference costs 2018/19 (EY16A&B) for England
All costs inflated to 2018/19 prices where required.

	Antibiotics
	€2,928
	€1,120
	£1,414
	Resource use based on international consensus and expert opinion on vancomycin and daptomycin, costed using RoteListe 2019 and medizinfuchs.de for Germany, hospital pharmacy data for Italy, BNF data for England

	Replacement device: CRT-D
	Included in DRG for re-implantation procedure
	€10,074
	£13,084
	Germany: InEK report browser (Version 2019.1, average prices from 2017). Included in DRG tariffs in Reimplantation procedure category.

	Replacement device: CRT-P
	
	€2,844
	£3,216
	

	Replacement device: PM
	
	€2,158
	£1,344
	

	Replacement device: ICD
	
	€9,033
	£11,289
	

	Re-implantation procedure: CRT-D
	€14,088
	€301
	£2,646
	Germany:  DRG tariffs: F12I, F12G, F12B, F01F, F01E, F01C

Italy: Ricci et al, 201712
England: NHS Reference Costs 2018-19 (Day Case EY01, EY02, EY04 and EY06 and EY08)
All costs inflated to 2018/19 prices where required.

	Re-implantation procedure: CRT-P
	€9,174
	€299
	£3,665
	

	Re-implantation procedure: PM
	€5,234
	€169
	£1,794
	

	Re-implantation procedure: ICD
	€9,922
	€179
	£2,323
	

	Leadless pacemaker re-implanted: CRT-D
	€252
	€168
	£134
	Resource use data from WRAP-IT, costed using Micra NUB payment in Germany and Medtronic Micra device price in Italy and England

	Leadless pacemaker re-implanted: PM
	€1,050
	€700
	£550
	

	Use of LifeVest: CRT-D
	€611
	€372
	£978
	Resource use data from WRAP-IT, costed using expert opinion in Germany and Italy, and data from Ahmed et al 2019 in England

	Use of LifeVest: ICD
	€523
	€318
	£837
	

	Temporary pacing wire: CRT-D
	€3
	€35
	£31
	Resource use data from WRAP-IT, costed using a temporary pacing wire cost in all countries

	Temporary pacing wire: CRT-P
	€27
	€24
	£21
	

	Temporary pacing wire: PM
	€27
	€24
	£21
	

	Cost of minor infection

	Minor CIED infection costs
	€0.00
	€131
	£573
	Based on expert opinion, using unit costs from Italian Gazzetta Ufficiale for Italy, and eMIT and NHS reference costs for England. Assumed to be no costs associated to minor infections treatment in healthcare system perspective in Germany  

	Lifetime costs (same cost applied for all subgroups)

	Lifetime costs with CIED: CRT-D
	€22,941
	€22,941
	£20,314
	NICE TA3145, converted to Euros for Germany and Italy using OECD exchange rates13

	Lifetime costs with CIED: CRT-P
	€20,530
	€20,530
	£18,179
	

	Lifetime costs with CIED: PM
	€20,530
	€20,530
	£18,179
	

	Lifetime costs with CIED: ICD
	€18,221
	€18,221
	£16,134
	

	Lifetime costs without CIED: CRT-D
	€8,600
	€8,600
	£7,615
	

	Lifetime costs without CIED: CRT-P
	€8,600
	€8,600
	£7,615
	

	Lifetime costs without CIED: PM
	€8,600
	€8,600
	£7,615
	

	Lifetime costs without CIED: ICD
	€17,945
	€17,945
	£15,890
	


ICER: Incremental cost effectiveness ratio. QALY: Quality adjusted life year. PADIT: Prevention of Arrhythmia Device Infection Trial. CRT-D: Cardiac resynchronisation therapy defibrillator. CRT-P: Cardiac resynchronisation therapy pacemaker. ICD: Implantable cardioverter defibrillator. CIED: Cardiac implantable electronic device. PM: Pacemaker. HR: Healing rate. SE: Standard error. CI: Confidence interval.
SUPPLEMENTARY MATERIALS 2: Full cost-effectiveness results
Table 5: Germany results (without risk-sharing programme)
	
	Antibacterial envelope
	Standard care
	Incremental


	High power devices

	CRT-D - PADIT score ≥5

	Total costs
	€ 20,216
	€ 19,565
	€ 651

	LYG
	6.16
	6.15
	0.014

	QALYs
	3.94
	3.93
	0.0098

	ICER
	€ 66,179

	ICD - PADIT score ≥5

	Total costs
	€ 16,340
	€ 15,685
	€ 655

	LYG
	7.01
	7.00
	0.015

	QALYs
	5.74
	5.73
	0.0140

	ICER
	€ 46,738

	CRT-D - PADIT score ≥6

	Total costs
	€ 20,452
	€ 19,951
	€ 500

	LYG
	6.15
	6.13
	0.021

	QALYs
	3.93
	3.92
	0.0149

	ICER
	€ 33,636

	ICD - PADIT score ≥6

	Total costs
	€ 16,572
	€ 16,066
	€ 506

	LYG
	7.00
	6.98
	0.022

	QALYs
	5.73
	5.71
	0.0212

	ICER
	€ 23,889

	CRT-D - PADIT score ≥7

	Total costs
	€ 20,653
	€ 20,282
	€ 371

	LYG
	6.14
	6.11
	0.027

	QALYs
	3.93
	3.91
	0.0192

	ICER
	€ 19,300

	ICD - PADIT score ≥7

	Total costs
	€ 16,771
	€ 16,393
	€ 379

	LYG
	6.99
	6.96
	0.029

	QALYs
	5.72
	5.69
	0.0274

	ICER
	€ 13,821

	CRT-D - History of immunosuppressive therapy

	Total costs
	€ 20,974
	€ 20,815
	€ 159

	LYG
	6.13
	6.09
	0.038

	QALYs
	3.92
	3.89
	0.0267

	ICER
	€ 5,957

	ICD - History of immunosuppressive therapy

	Total costs
	€ 17,089
	€ 16,920
	€ 168

	LYG
	6.98
	6.94
	0.040

	QALYs
	5.71
	5.67
	0.0380

	ICER
	€ 4,430

	CRT-D - ≥2 previous CIED procedures

	Total costs
	€ 20,683
	€ 20,327
	€ 356

	LYG
	6.14
	6.11
	0.028

	QALYs
	3.93
	3.91
	0.0196

	ICER
	€ 18,181

	ICD - ≥2 previous CIED procedures

	Total costs
	€ 16,584
	€ 16,085
	€ 499

	LYG
	7.00
	6.98
	0.022

	QALYs
	5.73
	5.71
	0.0215

	ICER
	€ 23,273

	CRT-D - Previous CIED infection

	Total costs
	€ 20,962
	€ 20,784
	€ 178

	LYG
	6.13
	6.09
	0.036

	QALYs
	3.92
	3.89
	0.0255

	ICER
	€ 6,982

	ICD -Previous CIED infection

	Total costs
	€ 17,076
	€ 16,888
	€ 188

	LYG
	6.98
	6.94
	0.038

	QALYs
	5.71
	5.67
	0.0363

	ICER
	€ 5,187

	CRT-D - Replacement device

	Total costs
	€ 20,369
	€ 19,814
	€ 555

	LYG
	6.15
	6.14
	0.018

	QALYs
	3.94
	3.92
	0.0129

	ICER
	€ 42,912

	ICD - Replacement device

	Total costs
	€ 16,490
	€ 15,930
	€ 561

	LYG
	7.01
	6.99
	0.019

	QALYs
	5.74
	5.72
	0.0184

	ICER
	€ 30,414

	CRT-D - Generator replacement with lead modification

	Total costs
	€ 20,597
	€ 20,187
	€ 410

	LYG
	6.14
	6.12
	0.025

	QALYs
	3.93
	3.91
	0.0178

	ICER
	€ 23,080

	ICD - Generator replacement with lead modification

	Total costs
	7.00
	6.98
	0.021

	LYG
	5.73
	5.71
	0.0198

	QALYs
	€ 26,810
	
	

	ICER
	€ 16,536

	
	Antibacterial envelope
	Standard care
	Incremental

	Low power devices

	CRT-P - PADIT score ≥5

	Total costs
	€ 18,398
	€ 17,842
	€ 556

	LYG
	4.77
	4.76
	0.013

	QALYs
	3.55
	3.54
	0.0128

	ICER
	€ 43,417

	PM - PADIT score ≥5

	Total costs
	€ 18,360
	€ 17,779
	€ 581

	LYG
	4.77
	4.76
	0.013

	QALYs
	3.58
	3.56
	0.0128

	ICER
	€ 45,556

	CRT-P - PADIT score ≥6

	Total costs
	€ 18,708
	€ 18,346
	€ 361

	LYG
	4.76
	4.74
	0.020

	QALYs
	3.54
	3.52
	0.0192

	ICER
	€ 18,803

	PM - PADIT score ≥6

	Total costs
	€ 18,651
	€ 18,252
	€ 399

	LYG
	4.76
	4.74
	0.020

	QALYs
	3.57
	3.55
	0.0191

	ICER
	€ 20,839

	CRT-P - PADIT score ≥7

	Total costs
	€ 19,047
	€ 18,897
	€ 149

	LYG
	4.75
	4.72
	0.027

	QALYs
	3.53
	3.50
	0.0263

	ICER
	€ 5,665

	PM - PADIT score ≥7

	Total costs
	€ 18,969
	€ 18,769
	€ 200

	LYG
	4.75
	4.72
	0.027

	QALYs
	3.55
	3.53
	0.0262

	ICER
	€ 7,641

	CRT-P - History of immunosuppressive therapy

	Total costs
	€ 18,891
	€ 18,660
	€ 231

	LYG
	4.75
	4.73
	0.024

	QALYs
	3.54
	3.51
	0.0233

	ICER
	€ 9,898

	PM - History of immunosuppressive therapy

	Total costs
	€ 18,823
	€ 18,518
	€ 305

	LYG
	4.75
	4.73
	0.024

	QALYs
	3.56
	3.54
	0.0232

	ICER
	€ 13,143

	CRT-P - ≥2 previous CIED procedures

	Total costs
	€ 18,425
	€ 17,890
	€ 535

	LYG
	4.77
	4.75
	0.014

	QALYs
	3.55
	3.54
	0.0132

	ICER
	€ 40,652

	PM - ≥2 previous CIED procedures

	Total costs
	€ 18,386
	€ 17,821
	€ 565

	LYG
	4.77
	4.75
	0.014

	QALYs
	3.57
	3.56
	0.0131

	ICER
	€ 43,112

	CRT-P - Previous CIED infection

	Total costs
	€ 18,880
	€ 18,632
	€ 248

	LYG
	4.75
	4.73
	0.023

	QALYs
	3.54
	3.52
	0.0222

	ICER
	€ 11,149

	PM - Previous CIED infection

	Total costs
	€ 18,813
	€ 18,521
	€ 293

	LYG
	4.75
	4.73
	0.023

	QALYs
	3.56
	3.54
	0.0221

	ICER
	€ 13,209

	CRT-P - Generator replacement with lead modification

	Total costs
	€ 18,481
	€ 17,983
	€ 498

	LYG
	4.77
	4.75
	0.015

	QALYs
	3.55
	3.54
	0.0144

	ICER
	€ 34,717

	PM - Generator replacement with lead modification

	Total costs
	€ 18,598
	€ 18,155
	€ 443

	LYG
	4.76
	4.74
	0.019

	QALYs
	3.57
	3.55
	0.0182

	ICER
	€ 24,322


ICER: Incremental cost effectiveness ratio. LYG: Life-years gained. QALY: Quality adjusted life year. PADIT: Prevention of Arrhythmia Device Infection Trial. CRT-D: Cardiac resynchronisation therapy defibrillator. CRT-P: Cardiac resynchronisation therapy pacemaker. ICD: Implantable cardioverter defibrillator. CIED: Cardiac implantable electronic device. PM: Pacemaker. HR: Healing rate. SE: Standard error. CI: Confidence interval
Table 6: Italy results (without risk-sharing programme)
	
	Antibacterial envelope
	Standard care
	Incremental

	High power devices

	CRT-D - PADIT score ≥5

	Total costs
	€ 20,275
	€ 19,661
	€ 614

	LYG
	6.16
	6.15
	0.014

	QALYs
	3.94
	3.93
	0.0098

	ICER
	€ 62,381

	ICD - PADIT score ≥5

	Total costs
	€ 16,425
	€ 15,826
	€ 599

	LYG
	7.01
	7.00
	0.015

	QALYs
	5.74
	5.73
	0.0140

	ICER
	€ 42,767

	CRT-D - PADIT score ≥6

	Total costs
	€ 20,539
	€ 20,094
	€ 444

	LYG
	6.15
	6.13
	0.021

	QALYs
	3.93
	3.92
	0.0149

	ICER
	€ 29,847

	ICD - PADIT score ≥6

	Total costs
	€ 16,700
	€ 16,278
	€ 422

	LYG
	7.00
	6.98
	0.022

	QALYs
	5.73
	5.71
	0.0212

	ICER
	€ 19,924

	CRT-D - PADIT score ≥7

	Total costs
	€ 20,764
	€ 20,466
	€ 298

	LYG
	6.14
	6.11
	0.027

	QALYs
	3.93
	3.91
	0.0192

	ICER
	€ 15,521

	ICD - PADIT score ≥7

	Total costs
	€ 16,935
	€ 16,665
	€ 270

	LYG
	6.99
	6.96
	0.029

	QALYs
	5.72
	5.69
	0.0274

	ICER
	€ 9,864

	CRT-D - History of immunosuppressive therapy

	Total costs
	€ 21,124
	€ 21,064
	€ 59

	LYG
	6.13
	6.09
	0.038

	QALYs
	3.92
	3.89
	0.0267

	ICER
	€ 2,226

	ICD - History of immunosuppressive therapy

	Total costs
	€ 17,311
	€ 17,291
	€ 20

	LYG
	6.98
	6.94
	0.040

	QALYs
	5.71
	5.67
	0.0380

	ICER
	€ 522

	CRT-D - ≥2 previous CIED procedures

	Total costs
	€ 20,797
	€ 20,516
	€ 281

	LYG
	6.14
	6.11
	0.028

	QALYs
	3.93
	3.91
	0.0196

	ICER
	€ 14,371

	ICD - ≥2 previous CIED procedures

	Total costs
	€ 16,714
	€ 16,300
	€ 414

	LYG
	7.00
	6.98
	0.022

	QALYs
	5.73
	5.71
	0.0215

	ICER
	€ 19,299

	CRT-D - Previous CIED infection

	Total costs
	€ 21,110
	€ 21,029
	€ 81

	LYG
	6.13
	6.09
	0.036

	QALYs
	3.92
	3.89
	0.0255

	ICER
	€ 3,176

	ICD -Previous CIED infection

	Total costs
	€ 17,295
	€ 17,252
	€ 44

	LYG
	6.98
	6.94
	0.038

	QALYs
	5.71
	5.67
	0.0363

	ICER
	€ 1,201

	CRT-D - Replacement device

	Total costs
	€ 20,446
	€ 19,940
	€ 506

	LYG
	6.15
	6.14
	0.018

	QALYs
	3.94
	3.92
	0.0129

	ICER
	€ 39,094

	ICD - Replacement device

	Total costs
	€ 16,603
	€ 16,116
	€ 487

	LYG
	7.01
	6.99
	0.019

	QALYs
	5.74
	5.72
	0.0184

	ICER
	€ 26,421

	CRT-D - Generator replacement with lead modification

	Total costs
	€ 20,701
	€ 20,359
	€ 342

	LYG
	6.14
	6.12
	0.025

	QALYs
	3.93
	3.91
	0.0178

	ICER
	€ 19,269

	ICD - Generator replacement with lead modification

	Total costs
	€ 16,657
	€ 16,205
	€ 452

	LYG
	7.00
	6.98
	0.021

	QALYs
	5.73
	5.71
	0.0198

	ICER
	€ 22,818

	
	Antibacterial envelope
	Standard care
	Incremental

	Low power devices

	CRT-P - PADIT score ≥5

	Total costs
	€ 18,456
	€ 17,937
	€ 519

	LYG
	4.77
	4.76
	0.013

	QALYs
	3.55
	3.54
	0.0128

	ICER
	€ 40,537

	PM - PADIT score ≥5

	Total costs
	€ 18,455
	€ 17,934
	€ 520

	LYG
	4.77
	4.76
	0.013

	QALYs
	3.58
	3.56
	0.0128

	ICER
	€ 40,785

	CRT-P - PADIT score ≥6

	Total costs
	€ 18,794
	€ 18,488
	€ 306

	LYG
	4.76
	4.74
	0.020

	QALYs
	3.54
	3.52
	0.0192

	ICER
	€ 15,930

	PM - PADIT score ≥6

	Total costs
	€ 18,792
	€ 18,484
	€ 308

	LYG
	4.76
	4.74
	0.020

	QALYs
	3.57
	3.55
	0.0191

	ICER
	€ 16,075

	CRT-P - PADIT score ≥7

	Total costs
	€ 19,163
	€ 19,089
	€ 74

	LYG
	4.75
	4.72
	0.027

	QALYs
	3.53
	3.50
	0.0263

	ICER
	€ 2,806

	PM - PADIT score ≥7

	Total costs
	€ 19,160
	€ 19,084
	€ 76

	LYG
	4.75
	4.72
	0.027

	QALYs
	3.55
	3.53
	0.0262

	ICER
	€ 2,896

	CRT-P - History of immunosuppressive therapy

	Total costs
	€ 18,993
	€ 18,830
	€ 163

	LYG
	4.75
	4.73
	0.024

	QALYs
	3.54
	3.51
	0.0233

	ICER
	€ 7,005

	PM - History of immunosuppressive therapy

	Total costs
	€ 18,990
	€ 18,790
	€ 200

	LYG
	4.75
	4.73
	0.024

	QALYs
	3.56
	3.54
	0.0232

	ICER
	€ 8,635

	CRT-P - ≥2 previous CIED procedures

	Total costs
	€ 18,486
	€ 17,990
	€ 496

	LYG
	4.77
	4.75
	0.014

	QALYs
	3.55
	3.54
	0.0132

	ICER
	€ 37,705

	PM - ≥2 previous CIED procedures

	Total costs
	€ 18,484
	€ 17,982
	€ 502

	LYG
	4.77
	4.75
	0.014

	QALYs
	3.57
	3.56
	0.0131

	ICER
	€ 38,296

	CRT-P - Previous CIED infection

	Total costs
	€ 18,981
	€ 18,799
	€ 182

	LYG
	4.75
	4.73
	0.023

	QALYs
	3.54
	3.52
	0.0222

	ICER
	€ 8,198

	PM - Previous CIED infection

	Total costs
	€ 18,978
	€ 18,794
	€ 184

	LYG
	4.75
	4.73
	0.023

	QALYs
	3.56
	3.54
	0.0221

	ICER
	€ 8,313

	CRT-P - Generator replacement with lead modification

	Total costs
	€ 18,547
	€ 18,091
	€ 456

	LYG
	4.77
	4.75
	0.015

	QALYs
	3.55
	3.54
	0.0144

	ICER
	€ 31,777

	PM - Generator replacement with lead modification

	Total costs
	€ 18,730
	€ 18,369
	€ 361

	LYG
	4.76
	4.74
	0.019

	QALYs
	3.57
	3.55
	0.0182

	ICER
	€ 19,810


ICER: Incremental cost effectiveness ratio. LYG: Life-years gained. QALY: Quality adjusted life year. PADIT: Prevention of Arrhythmia Device Infection Trial. CRT-D: Cardiac resynchronisation therapy defibrillator. CRT-P: Cardiac resynchronisation therapy pacemaker. ICD: Implantable cardioverter defibrillator. CIED: Cardiac implantable electronic device. PM: Pacemaker. HR: Healing rate. SE: Standard error. CI: Confidence interval
Table 7: England (without risk-sharing programme)
	
	Antibacterial envelope
	Standard care
	Incremental

	High power devices

	CRT-D - PADIT score ≥5

	Total costs
	£17,837
	£17,273
	£563

	LYG
	6.16
	6.15
	0.014

	QALYs
	3.94
	3.93
	0.010

	ICER
	£57,270

	ICD - PADIT score ≥5

	Total costs
	£14,418
	£13,860
	£557

	LYG
	7.01
	7.00
	0.015

	QALYs
	5.74
	5.73
	0.014

	ICER
	£39,788

	CRT-D - PADIT score ≥6

	Total costs
	£18,026
	£17,583
	£443

	LYG
	6.15
	6.13
	0.021

	QALYs
	3.93
	3.92
	0.015

	ICER
	£29,765

	ICD - PADIT score ≥6

	Total costs
	£14,611
	£14,177
	£434

	LYG
	7.00
	6.98
	0.022

	QALYs
	5.73
	5.71
	0.021

	ICER
	£20,476

	CRT-D - PADIT score ≥7

	Total costs
	£18,187
	£17,847
	£339

	LYG
	6.14
	6.11
	0.027

	QALYs
	3.93
	3.91
	0.019

	ICER
	£17,654

	ICD - PADIT score ≥7

	Total costs
	£14,777
	£14,449
	£328

	LYG
	6.99
	6.96
	0.029

	QALYs
	5.72
	5.69
	0.027

	ICER
	£11,971

	CRT-D - History of immunosuppressive therapy

	Total costs
	£18,442
	£18,270
	£171

	LYG
	6.13
	6.09
	0.038

	QALYs
	3.92
	3.89
	0.027

	ICER
	£6,417

	ICD - History of immunosuppressive therapy

	Total costs
	£15,039
	£14,884
	£155

	LYG
	6.98
	6.94
	0.040

	QALYs
	5.71
	5.67
	0.038

	ICER
	£4,067

	CRT-D - ≥2 previous CIED procedures

	Total costs
	£18,212
	£17,885
	£326

	LYG
	6.14
	6.11
	0.028

	QALYs
	3.93
	3.91
	0.020

	ICER
	£16,680

	ICD - ≥2 previous CIED procedures

	Total costs
	£14,621
	£14,193
	£428

	LYG
	7.00
	6.98
	0.022

	QALYs
	5.73
	5.71
	0.021

	ICER
	£19,950

	CRT-D - Previous CIED infection

	Total costs
	£18,436
	£18,253
	£184

	LYG
	6.13
	6.09
	0.036

	QALYs
	3.92
	3.89
	0.025

	ICER
	£7,215

	ICD -Previous CIED infection

	Total costs
	£15,031
	£14,863
	£169

	LYG
	6.98
	6.94
	0.038

	QALYs
	5.71
	5.67
	0.036

	ICER
	£4,651

	CRT-D - Replacement device

	Total costs
	£17,960
	£17,474
	£486

	LYG
	6.15
	6.14
	0.018

	QALYs
	3.94
	3.92
	0.013

	ICER
	£37,581

	ICD - Replacement device

	Total costs
	£14,544
	£14,065
	£479

	LYG
	7.01
	6.99
	0.019

	QALYs
	5.74
	5.72
	0.018

	ICER
	£25,972

	CRT-D - Generator replacement with lead modification

	Total costs
	£18,143
	£17,773
	£370

	LYG
	6.14
	6.12
	0.025

	QALYs
	3.93
	3.91
	0.018

	ICER
	£20,821

	ICD - Generator replacement with lead modification

	Total costs
	£14,582
	£14,127
	£454

	LYG
	7.00
	6.98
	0.021

	QALYs
	5.73
	5.71
	0.020

	ICER
	£22,926

	
	Antibacterial envelope
	Standard care
	Incremental

	Low power devices

	CRT-P - PADIT score ≥5

	Total costs
	£16,142
	£15,608
	£534

	LYG
	4.77
	4.76
	0.013

	QALYs
	3.55
	3.54
	0.013

	ICER
	£41,690

	PM - PADIT score ≥5

	Total costs
	£16,101
	£15,539
	£562

	LYG
	4.77
	4.76
	0.013

	QALYs
	3.58
	3.56
	0.013

	ICER
	£44,017

	CRT-P - PADIT score ≥6

	Total costs
	£16,356
	£15,954
	£402

	LYG
	4.76
	4.74
	0.020

	QALYs
	3.54
	3.52
	0.019

	ICER
	£20,887

	PM - PADIT score ≥6

	Total costs
	£16,293
	£15,850
	£443

	LYG
	4.76
	4.74
	0.020

	QALYs
	3.57
	3.55
	0.019

	ICER
	£23,128

	CRT-P - PADIT score ≥7

	Total costs
	£16,588
	£16,330
	£257

	LYG
	4.75
	4.72
	0.027

	QALYs
	3.53
	3.50
	0.026

	ICER
	£9,781

	PM - PADIT score ≥7

	Total costs
	£16,503
	£16,189
	£314

	LYG
	4.75
	4.72
	0.027

	QALYs
	3.55
	3.53
	0.026

	ICER
	£11,968

	CRT-P - History of immunosuppressive therapy

	Total costs
	£16,483
	£16,172
	£312

	LYG
	4.75
	4.73
	0.024

	QALYs
	3.54
	3.51
	0.023

	ICER
	£13,368

	PM - History of immunosuppressive therapy

	Total costs
	£16,409
	£16,026
	£383

	LYG
	4.75
	4.73
	0.024

	QALYs
	3.56
	3.54
	0.023

	ICER
	£16,502

	CRT-P - ≥2 previous CIED procedures

	Total costs
	£16,164
	£15,646
	£518

	LYG
	4.77
	4.75
	0.014

	QALYs
	3.55
	3.54
	0.013

	ICER
	£39,370

	PM - ≥2 previous CIED procedures

	Total costs
	£16,121
	£15,571
	£550

	LYG
	4.77
	4.75
	0.014

	QALYs
	3.57
	3.56
	0.013

	ICER
	£41,957

	CRT-P - Previous CIED infection

	Total costs
	£16,480
	£16,159
	£321

	LYG
	4.75
	4.73
	0.023

	QALYs
	3.54
	3.52
	0.022

	ICER
	£14,438

	PM - Previous CIED infection

	Total costs
	£16,406
	£16,036
	£370

	LYG
	4.75
	4.73
	0.023

	QALYs
	3.56
	3.54
	0.022

	ICER
	£16,722

	CRT-P - Generator replacement with lead modification

	Total costs
	£16,203
	£15,710
	£493

	LYG
	4.77
	4.75
	0.015

	QALYs
	3.55
	3.54
	0.014

	ICER
	£34,352

	PM - Generator replacement with lead modification

	Total costs
	£16,260
	£15,787
	£472

	LYG
	4.76
	4.74
	0.019

	QALYs
	3.57
	3.55
	0.018

	ICER
	£25,950


ICER: Incremental cost effectiveness ratio. LYG: Life-years gained. QALY: Quality adjusted life year. PADIT: Prevention of Arrhythmia Device Infection Trial. CRT-D: Cardiac resynchronisation therapy defibrillator. CRT-P: Cardiac resynchronisation therapy pacemaker. ICD: Implantable cardioverter defibrillator. CIED: Cardiac implantable electronic device. PM: Pacemaker. HR: Healing rate. SE: Standard error. CI: Confidence interval
SUPPLEMENTARY MATERIALS 3: Sensitivity analyses results

Figure 1:
Tornado diagram – High power replacement subgroup, CRT-D, England
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CRT-D: Cardiac resynchronisation therapy defibrillator. CRT-P: Cardiac resynchronisation therapy pacemaker. ICD: Implantable cardioverter defibrillator. CIED: Cardiac implantable electronic device. IPG = Implantable Pulse Generator (i.e. a pacemaker (PM)). 

Figure 2:
Tornado diagram – High power replacement subgroup, ICD, England

 SHAPE  \* MERGEFORMAT 



CRT-D: Cardiac resynchronisation therapy defibrillator. CRT-P: Cardiac resynchronisation therapy pacemaker. ICD: Implantable cardioverter defibrillator. CIED: Cardiac implantable electronic device. IPG = Implantable Pulse Generator (i.e. a pacemaker (PM)).
Figure 3:
Tornado diagram – PADIT ≥6 subgroup, Germany
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CRT-D: Cardiac resynchronisation therapy defibrillator. CRT-P: Cardiac resynchronisation therapy pacemaker. ICD: Implantable cardioverter defibrillator. CIED: Cardiac implantable electronic device. IPG = Implantable Pulse Generator (i.e. a pacemaker (PM)).
Figure 4:
Tornado diagram – High power replacement subgroup, CRT-D, Germany
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CRT-D: Cardiac resynchronisation therapy defibrillator. CRT-P: Cardiac resynchronisation therapy pacemaker. ICD: Implantable cardioverter defibrillator. CIED: Cardiac implantable electronic device. IPG = Implantable Pulse Generator (i.e. a pacemaker (PM)).
Figure 5:
Tornado diagram – High power replacement subgroup, ICD, Germany
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CRT-D: Cardiac resynchronisation therapy defibrillator. CRT-P: Cardiac resynchronisation therapy pacemaker. ICD: Implantable cardioverter defibrillator. CIED: Cardiac implantable electronic device. IPG = Implantable Pulse Generator (i.e. a pacemaker (PM)).
Figure 6:
Tornado diagram – PADIT ≥6 subgroup, Italy
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CRT-D: Cardiac resynchronisation therapy defibrillator. CRT-P: Cardiac resynchronisation therapy pacemaker. ICD: Implantable cardioverter defibrillator. CIED: Cardiac implantable electronic device. IPG = Implantable Pulse Generator (i.e. a pacemaker (PM)).
Figure 7:
Tornado diagram – High power replacement subgroup, CRT-D, Italy
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CRT-D: Cardiac resynchronisation therapy defibrillator. CRT-P: Cardiac resynchronisation therapy pacemaker. ICD: Implantable cardioverter defibrillator. CIED: Cardiac implantable electronic device. IPG = Implantable Pulse Generator (i.e. a pacemaker (PM)).
Figure 8:
Tornado diagram – High power replacement subgroup, ICD, Italy
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CRT-D: Cardiac resynchronisation therapy defibrillator. CRT-P: Cardiac resynchronisation therapy pacemaker. ICD: Implantable cardioverter defibrillator. CIED: Cardiac implantable electronic device. IPG = Implantable Pulse Generator (i.e. a pacemaker (PM)). 

Figure 9:
Cost-effectiveness plane, PADIT score ≥6 subgroup, CRT-D, England (without risk-sharing programme)
[image: image26.png]Probability of cost-effectiveness

100%

90%

80%

70%

60%

50%

40%

30%

20%

10%

0%

£0

£20,000

£40,000 £60,000
Cost-effectiveness threshold

£80,000

£100,000




[image: image9]
Figure 10:
Cost-effectiveness plane – High power replacement subgroup, CRT-D, England (without risk-sharing programme)
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Figure 11:
CEAC – High power replacement subgroup, CRT-D, England (without risk-sharing programme)
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Figure 12:
Cost-effectiveness plane – High power replacement subgroup, ICD, England (without risk-sharing programme)
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Figure 13:
CEAC – High power replacement subgroup, ICD, England (without risk-sharing programme)
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Figure 14:
Cost-effectiveness plane – PADIT ≥6 subgroup for mix of CIED types, Germany (without risk-sharing programme)
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Figure 15:
CEAC – PADIT ≥6 subgroup for mix of CIED types, Germany (without risk-sharing programme)

[image: image15]

Figure 16:
Cost-effectiveness plane – High power replacement subgroup, CRT-D, Germany (without risk-sharing programme)
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Figure 17:
CEAC – High power replacement subgroup, CRT-D, Germany (without risk-sharing programme)
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Figure 18:
Cost-effectiveness plane – High power replacement subgroup, ICD, Germany (without risk-sharing programme)
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Figure 19:
CEAC – High power replacement subgroup, ICD, Germany (without risk-sharing programme)
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Figure 20:
Cost-effectiveness plane – PADIT ≥6 subgroup for mix of CIED types, Italy (without risk-sharing programme)
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Figure 21:
CEAC – PADIT ≥6 subgroup for mix of CIED types, Italy (without risk-sharing programme)
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Figure 22:
Cost-effectiveness plane – High power replacement subgroup, CRT-D, Italy (without risk-sharing programme)
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Figure 23:
CEAC – High power replacement subgroup, CRT-D, Italy (without risk-sharing programme)
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Figure 24:
Cost-effectiveness plane – High power replacement subgroup, ICD, Italy  (without risk-sharing programme)
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Figure 25:
CEAC – High power replacement subgroup, ICD, Italy  (without risk-sharing programme)
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47% of iterations cost-effective at £30,000 threshold





39% of iterations cost-effective at £30,000 threshold





47% of iterations cost-effective at £30,000 threshold





77% of iterations cost-effective at €50,000 threshold





46% of iterations cost-effective at €50,000 threshold





58% of iterations cost-effective at €50,000 threshold





72% of iterations cost-effective at €40,000 threshold





46% of iterations cost-effective at €40,000 threshold





56% of iterations cost-effective at €40,000 threshold








� The PADIT score uses multivariable logistic prediction modeling to identify the independent predictors and develop a risk score for device infection requiring hospitalization. PADIT online risk calculator: � HYPERLINK "https://padit-calculator.ca/" �https://padit-calculator.ca/�    (1) Birnie D, Wang J, Alings M, et al. Risk factors for infections involving Cardiac Implanted Electronic Devices. JACC. 2019; 74: 2845-54..


� Positive value indicates higher costs, life years gained (LYG) or quality-adjusted life years (QALYs) with the antibacterial envelope. 
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