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CIED infection: Incidence



CIED Infection: a major concern

• Stable or  incidence
• 1.45 to 3.41 % from 2000 to 2012 (USA National survey)

• Significant morbidity and mortality : in-hospital or 30-day mortality of 5-8 %
• Long-term mortality = 1.5-2.4 x in comparison with non-infected patients

• 6-15 % at 1 year / 14-33 % at 3 years.

• Financial healthcare burden
• 20623-23234 euros in France

• 36931 euros in the UK

• 15516 to 337886 euros in the USA

Joy PS et al. Heart Rhythm 2017

Maytin M et al. Circ AE 2012
Sohail MR et al. PACE 2015

Clementy N et al. Europace 2018



Risk factors

Blomström-Lundqvist C et al. International consensus document on how to prevent, diagnose, and 
treat CIED infections. Eur Heart J 2020



Risk factors
• Procedure-related:

• Haematoma: Risk x 9
• Early reintervention
• Device replacement / Upgrade procedures
• CRT/ICD compared with simple pacemaker implantation
• Procedure duration
• Operator experience: risk when allocating generator changes to inexperienced operators

• Patient-related:
• End-stage renal disease
• Diabetes
• COPD
• Younger age
• Prior device infection
• Malnutrition

Blomström-Lundqvist C et al. International consensus document on how to prevent, diagnose, and 
treat CIED infections. Eur Heart J 2020

Olsen T et al. Danish device-cohort study. Eur Heart J 2019



General considerations (1)
• Delay implantation if  clinical signs of active infection and/or fever until afebrile > 24 h

• Avoid temporary transvenous pacing / prefer jugular or axillary vein access

• Temporary pacing positively correlated to infection (OR 2.46) / fever within 24 h (OR 
5.83) in a survey of 6319 patients

Bun SS et al. Ann Cardiol Angeiol 2020

Traykov V et al. Europace 2019



• 1-2 g i.v. Cefazolin/Flucoxacillin 30-60 
min before

• 15 mg/kg Vancomycin 90-120 min 
before

• Post-operative antibiotics do not 
infection

Glikson M et al. ESC Guidelines Cardiac Pacing 2021

General considerations (2)



Chlorhexidine preferred

Mimoz O et al. Lancet 2015

• RCT including 2456 patients:

Chlorhexidine-alcohol short-term intravascular catheter related-infections (vs 
povidone-iodine-alcohol)

Chlorhexidine

VS



Measures to decrease infections
Pre-procedural Peri-procedural Post-procedural

Confirm indication Alcoholic chlorhexidine
Adhesive iodophor-impregnated drapes

Post-operative antibiotic

Delay implantation if infection Glove change/  Remove outer glove of a 
double-glove before incision

Adequate dressing for 2-10 d

Avoid haematoma:
Discontinue antiplatelets (1 w) / VKA in 
higher-risk patients
LMWH/Bridging

Antibiotic envelope in high-risk patients Patient instructions on wound care

Hair removal with electric clippers Local instillation of antiseptics/antibiotics
in the pocket

Reconsider indication for reintervention

Avoid temporary transvenous pacing
and/or central venous lines

Braided sutures Haematoma evacuation

Antibiotic prophylaxis Non-powdered gloves recommended
Capsulectomy may not be performed

Continuous surveillance programme of 
infection rates

Vigourous pocket irrigation
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Antibiotic prophylaxis Non-powdered gloves recommended
while capsulectomy may not be

Continuous surveillance programme of 
infection rates

Vigourous pocket irrigation



Double your gloves Vigourous irrigation with saline

Per-procedural measures

Glikson M et al. ESC Guidelines Cardiac Pacing 2021



Antibiotic envelope
• 6983 patients randomized : pocket

revision / generator replacement / 
upgrade or initial CRT-D 
implantation (WRAP-IT study)

• Minocycline/Rifampicin

• Infections (system extraction):

25 in TYRX® (0.7 %) vs 42 (1.2 %)  in 
control (HR 0.6)

• FU 20.7 ± 8.5 mo

• Lower-than-expected rate of 
infections (immunosuppressive 
treatments, dialysis excluded)

Tarakji KG et al. NEJM 2019



Risk factors
• Procedure-related:

• Haematoma: Risk x 9
• Early reintervention
• Device replacement / Upgrade
• CRT/ICD 
• Procedure duration
• Operator experience

• Patient-related:
• End-stage renal disease
• Diabetes
• COPD
• Younger age
• Prior device infection
• Malnutrition

• Modifiable
• No bridging / Careful haemostasis
• Reassess necessity
• Reassess necessity
• CSP ?
• Experienced operator
• Experienced operator

• Modifiable
• NA
• Better glycaemic control
• NA
• Leadless pacemaker / Epicardial ?
• Leadless pacemaker / Epicardial ?
• Optimal nutrition

ACTIONS



Secondary prevention
• Reimplantation delayed until blood cultures are negative for at 

least > 72 h after extraction

• Reassess indication +++
• 1/3 are not reimplanted after extraction

• Temporary pacemaker (ipsilateral active fixation strategy) in 
pacemaker-dependent patients requiring appropriate antibiotic
treatment before reimplantation

• Leadless pacemakers / Entirely subcutaneous ICD 
• Wearable defibrillator (Life Vest, Zoll) as a bridge to reimplantation

• Antibiotic prophylaxis not recommended for CIED patients 
undergoing dental, respiratory, GI, genitourinary or cardiac
procedures

Blomström-Lundqvist C et al. International consensus document on how to prevent, diagnose, and 
treat CIED infections. Eur Heart J 2020



25,9 mm

6,7 mm

Leadless pacemaker Entirely subcutaneous ICD

Consider alternatives in high-risk patients…

Reimbursement: 
- Prior device infection
- Complex/complicated venous access (dialysis)

Darlington D et al. Indian Pacing Electrophysiol J 2022

(Leadless pacemakers infection = 0.27 %)

(S-ICD infection = 2.4 % over 3 years)

Boersma L et al. The EFFORTLESS study. JACC 2017



Secondary prevention

Blomström-Lundqvist C et al. International consensus document on how to prevent, diagnose, and 
treat CIED infections. Eur Heart J 2020



TEP scan before reimplantation

Bun SS et al. Usefulness of Positon Emission Tomography to guide reimplantation after lead
extraction for endocarditis. JESFC 2016.

TEP Scan may help excluding
« concealed » 

inflammatory/infectious
process allowing safe

reimplantation after lead 
extraction for endocarditis



Conclusion

• CIED Infections = Major concern

• Actions to modify risk factors

• « Prévenir plutôt que guérir »



Thank you !


