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As the population ages, concerns about infections related to
cardiac implantable electronic devices (CIEDs) are increasing.
This article explores the risk factors and proposes potential
solutions to improve the safety of cardiac devices

As the world’s population increases, the number of individuals aged 65 and over is
expected to increase disproportionately, (') which will likely lead to higher rates of
pacemaker implantations (Cardiac Implantable Electronic Devices, or CIEDs). (¢4)

One of the complications associated with pacemaker implants is infection. In the first six
months after the procedure, the infection rate is approximately 1% for pacemakers and
1.7% for defibrillators. Over two years, the infection rate rises to 9.5% for cardiac
resynchronization devices. (°6)

Reducing infections related to CIEDs is crucial, as in-hospital mortality rates for these
infections range from 5% to 15%. (5-6)

While pacemakers effectively lower mortality and morbidity associated with cardiac
arrhythmias, there are inherent risks associated with the procedures. (/)

These include early and late pocket infections, as well as an ongoing risk of pacemaker
lead endocarditis within the right heart. In specialized centers, the rate of early device
infections can decrease to less than 1% for CIED implants. (>®) However, these infections
carry a 5-15% risk of death, prolonged hospitalization, and significant financial costs. ()

Factors increasing risk

Factors increasing risk are the complexity of the device and leads (e.g. cardiac
resynchronisation pacemaker (CRTP) or defibrillator (CRTD) versus standard
pacemaker), previous CIED procedures, previous CIED infections, atrial fibrillation,
chronic kidney disease, chronic obstructive pulmonary disease, diabetes mellitus
(particularly if poorly controlled), increased length of procedure, inexperienced implanter,
insertion of a temporary pacemaker before implant of CIED, development of haematoma,
and cardiomyopathy. (-10)

Factors reducing risk
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Factors reducing risk include prophylactic intravenous broad-spectrum antibiotics, shorter
procedure time, experienced implanters, leadless pacemakers, antibiotic impregnated
pouch (WRAP IT study), (11) procedures done in operating theatres rather than catheter
laboratories, skin preparation with chlorhexidine rather than povidone iodine, hair shaving
with electric clippers, laminar flow in the operating theatre. ¢-10)

Leadless pacemakers

Leadless pacemakers have a much lower risk as the device is not physically touched
before being implanted (1213) however there are limitations to increased use of such
devices, including limitation of applicable pacing sites, increased device cost compared to
standard pacemaker, decreased battery longevity (but improved in such devices in 2025),
inability to perform conduction system pacing or cardiac resynchronization pacing.

The increased competition from pacemaker manufacturers and the extended longevity of
the new generation of leadless pacemakers are likely to reduce the implant cost and net
yearly cost of leadless pacemakers. This needs to be balanced against the health and
economic benefits of reduced morbidity and mortality from infections compared to
pacemakers with leads.

Care must be taken to only implant CIEDs when clinically indicated. ('* 19 In my own
practice, | have come across occasional patients with inappropriate pacemaker implants,
some of whom have had life-threatening pacemaker-related infections.

Extravascular systems

Extravascular systems eliminate the risk of pacemaker lead endocarditis (e.g.
subcutaneous rather than transvenous defibrillator system), but do not eliminate the risk
of pacemaker pocket infections. (16)

Novel techniques

Novel techniques such as the WISE system (the WISE CRT system uses a leadless LV
endocardial pacing electrode stimulated with ultrasound energy from a subcutaneous
transmitter and battery; this requires existing conventional pacemaker leads in the heart).

Further research into leadless pacemaker systems needs to be encouraged. Options
include pacing nodules implanted within the myocardium, the implantation of stem cells
trained to function as pacemaker cells, and in vivo genetic modification of cells within the
myocardium to act as pacemaker cells. (18)
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