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Editorial

Averting infections when implanting cardiac 
pacemakers and defibrillators
William F Heddle AM1,2

Implanting foreign bodies in people carries an inherent risk 
of infection, increasing morbidity, mortality, and costs to the 
patient and the health care system.1 Many Australians have 

implanted pacemakers and defibrillators (cardiac implantable 
electronic devices, CIEDs), and the changing demographic 
characteristics of our population, including substantial rises in 
the numbers of people in their eighth to tenth decades of life, 
is increasing the demand. However, the benefits and risks of 
CIEDs warrant frank discussions prior to their insertion so that 
people can make informed decisions about whether they wish 
to proceed. There is no alternative to class 1 implants (when the 
pacemaker is deemed beneficial and necessary), but for class 2 
implants (placement of a pacemaker is indicated, but there is 
conflicting evidence or divergence of opinion) this discussion is 
very important.2 Both early and late complications are possible. 
Major early complications include pneumothorax, pericardial 
effusion, lead dislodgement, and infection.3 One of the most 
serious and life-threatening late complications is pacemaker-
related infection, particularly pacemaker lead endocarditis.4

In this issue of the MJA, Shawon and colleagues5 report  
their retrospective study of infections following 37 675 
CIED procedures in New South Wales during 2017–21. They 
acknowledge that the hospitalisations data they analysed may 
not have included all CIED-related infections (nor will subclinical 
infections have been included), and that information about 
immunosuppression and procedure time were not available.

Shawon and colleagues report that 1.1% of patients had infections 
that required re-hospitalisation within twelve months of their 
CIED procedures. Factors that influenced the risk of infection 
were age (< 65 years v 65–74 years: adjusted hazard ratio [aHR], 
1.71; 95% confidence interval [CI], 1.32–2.23), device type (CRT-D 
device v. pacemaker: aHR, 1.46; 95% CI, 1.02–2.08), previous 
CIED procedures (two or more v none: aHR, 1.51; 95% CI, 1.02–
2.25), previous CIED infections (aHR, 11.4; 95% CI, 8.34–15.7), 
concomitant cardiac surgery (aHR, 1.62; 95% CI, 1.10–2.39), atrial 
fibrillation (aHR, 1.33; 95% CI, 1.10–1.60), chronic kidney disease 
(aHR 1.54; 95% CI, 1.27–1.87), chronic obstructive pulmonary 
disease (aHR, 1.37; 95% CI, 1.10–1.69), and cardiomyopathy (aHR, 
1.60; 95% CI, 1.25–2.05).5

The overall infection rate was consistent with the internationally 
accepted standard of about 1%,6 and the identified risk factors 
were similar to those of other studies that found increased 
infection risk following longer and more complex procedures 
such as cardiac resynchronisation pacemaker and defibrillator 
implants,6 chronic kidney disease, previous CIED infection, and 
being under 65 years of age.4 The reason for risk being higher 
for younger patients, as reported by Shawon and colleagues and 
also by other authors, is unknown.

Further factors reported by other studies to be associated with 
increased risk of infection7 include diabetes mellitus, insertion 
of a temporary pacing lead before implantation, haematoma 

after implantation, an additional (revision) pacing procedure 
during the same admission, long implantation procedures, 
inexperienced implanters, no antibiotic prophylaxis prior to 
implantation,8 no absorbable antibacterial envelope for cardiac 
implantable electronic devices (World Wide Randomized 
Antibiotic Envelope Prevention trial, WRAP-IT),9 procedures 
undertaken in standard operating theatres rather than cardiac 
catheter laboratories, skin preparation with chlorhexidine rather 
than povidone iodine, shaving with electric clippers, and laminar 
air flow in the operating theatre.3 Few studies have specifically 
examined outcomes by antibiotic regimen, but strong evidence 
suggests that antibiotic prophylaxis is superior to none, but 
more intensive antibiotic prophylaxis does not achieve greater 
benefit.10

The challenge posed by the findings of Shawon and colleagues 
is how to reduce the infection risk in patients identified as 
being at high risk. The standard rules for aseptic procedures are 
obligatory, and managing the risk factors identified can reduce 
the risk further, particularly by using antibiotic-impregnated 
pouches around CIEDs;9 an alternative is using a leadless 
pacemaker inserted into the right side of the heart.11 Apart from 
this final approach, all treatment options are available in all 
implanting centres in Australia.

The findings by Shawon and colleagues underscore the 
importance of having well documented reasons for implanting 
CIEDs, strict adherence to aseptic technique during the 
implantation procedure, appropriate antibiotic prophylaxis, and 
detailed, documented discussions with patients about the risks 
associated with CIED implantation.

Competing interests: No relevant disclosures.

Provenance: Commissioned; not externally peer reviewed. ■
© 2024 AMPCo Pty Ltd.

	 1	 Wilkoff BL, Boriani G, Mittal S, et al; WRAP-IT Investigators. Impact of 
cardiac implantable electronic device infection: a clinical and economic 
analysis of the WRAP-IT trial. Circ Arrhythm Electrophysiol 2020; 13: 
e008280.

	 2	 Glikson M, Nielsen JC, Kronborg MB, et al; ESC Scientific Document Group. 
2021 ESC Guidelines on cardiac pacing and cardiac resynchronization therapy. 
Eur Heart J 2021; 42: 3427-3520.

	 3	 Ganesan AN, Moore K, Horton D, et al. Complications of cardiac implantable 
electronic device placement in public and private hospitals. Intern Med J 
2020; 50: 1207-1216.

	 4	 Blomström-Lundqvist C, Traykov V, Erba PA, et al. European Heart Rhythm 
Association (EHRA) international consensus document on how to prevent, 
diagnose, and treat cardiac implantable electronic device infections-
endorsed by the Heart Rhythm Society (HRS), the Asia Pacific Heart Rhythm 
Society (APHRS), the Latin American Heart Rhythm Society (LAHRS), 
International Society for Cardiovascular Infectious Diseases (ISCVID), and the 
European Society of Clinical Microbiology and Infectious Diseases (ESCMID) 
in collaboration with the European Association for Cardio-Thoracic Surgery 
(EACTS). Eur Heart J 2020; 41: 2012-2032.

1 Flinders Medical Centre, Adelaide, SA. 2 Flinders University, Adelaide, SA. bill.heddle@flinders.edu.au ▪ doi: 10.5694/mja2.52305 ▪ See Research (Shawon)

mailto:
mailto:﻿﻿bill.heddle@flinders.edu.au﻿﻿
mailto:﻿﻿bill.heddle@flinders.edu.au﻿﻿
https://doi.org/10.5694/mja2.52305


M
JA

 2
20

 (1
0)

 ▪
 3

 Ju
ne

 2
02

4

508

Editorial

	 5	 Shawon MSR, Sotade OT, Li L, et al. Factors associated with cardiac 
implantable electronic device-related infections, New South Wales, 2016–21: 
a retrospective cohort study. Med J Aust 2024; 220: 510-516.

	 6	 Han HC, Hawkins NM, Pearman CM, et al. Epidemiology of cardiac 
implantable electronic device infections: incidence and risk factors. Europace 
2021; 23(Suppl 4): iv3-iv10.

	 7	 Klug D, Balde M, Pavin D, et al; PEOPLE Study Group. Rick factors related 
to infections of implanted pacemakers and cardioverter–defibrillators. 
Circulation 2007; 116: 1349-1355.

	 8	 Da Costa A, Kirkorian G, Cucherat M, et al. Antibiotic prophylaxis for 
permanent pacemaker implantation. Circulation 1998; 97: 1796-1801.

	 9	 Tarakji KG, Mittal S, Kennergren C, et al; WRAP-IT Investigators. 
Antibacterial envelope to prevent cardiac implantable device infection. 
N Engl J Med 2019; 380: 1895-1905.

	10	 Krahn AD, Longtin Y, Philippon F, et al. Prevention of arrhythmia device 
infection trial: the PADIT trial. J Am Coll Cardiol 2018; 72: 3098-3109.

	11	 Vouliotids AI, Roberts PR, Dilaveris P, et al. Leadless pacemakers: current 
achievements and future perspectives. Eur Cardiol 2023; 18: e49. ■


	Averting infections when implanting cardiac pacemakers and defibrillators
	Competing interests: 
	Provenance: 
	Anchor 4


