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ABSTRACT

OBJECTIVES This study sought to evaluate the impact of abandoned cardiovascular implantable electronic device

(CIED) leads on the presentation and management of device-related infections.

BACKGROUND Device infection is a serious consequence of CIEDs and necessitates removal of all hardware for

attempted cure. The merits of extracting or retaining presumed sterile but nonfunctioning leads is a subject of ongoing

debate.

METHODS The MEDIC (Multicenter Electrophysiologic Device Infection Cohort) prospectively enrolled patients

with CIED infections at 10 institutions in the United States and abroad between January 1, 2009, and December 31, 2012.

Within a propensity-matched cohort, relevant clinical information was compared between patients who had 1 or

more abandoned leads at the time of infection and those who had none.

RESULTS Matching produced a cohort of 264 patients, including 176 with no abandoned leads and 88 with abandoned

leads. The groups were balanced with respect to Charlson comorbidity index, oldest lead age, device type, sex, and race.

At the time of admission, those with abandoned leads were less likely to demonstrate systemic signs of infection,

including leukocytosis (p ¼ 0.023) and positive blood cultures (p ¼ 0.005). Conversely, patients with abandoned leads

were more likely to demonstrate local signs of infections, including skin erosion (p ¼ 0.031) and positive pocket

cultures (p ¼ 0.015). In addition, patients with abandoned leads were more likely to require laser extraction (p ¼ 0.010).

CONCLUSIONS The results of a large prospective registry of CIED infections demonstrated that patients with

abandoned leads may present with different signs, symptoms, and microbiological findings and require laser

extraction more than those without abandoned leads. (J Am Coll Cardiol EP 2017;-:-–-) © 2017 by the American

College of Cardiology Foundation.
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T he application of cardiovascular
implantable electronic devices
(CIEDs) is growing rapidly due to

improved technology, expanded indications,
and an aging population in developed coun-
tries (1–4). Moreover, procedures to remove
or revise those devices, which include
insertable cardioverter-defibrillators (ICDs),
permanent pacemakers, and cardiac resynch-
ronization therapy devices, are experiencing
a similar rise (5–10).

A major impetus for surgical revision is CIED
infection, which can present as a pocket infection,
bacteremia, endocarditis, or some combination
thereof. Infections have complicated between 0.5%
and 7% of all device-related procedures (8,10–12), and
their incidence may be increasing faster than the rate
of implantation (13). Regardless of how it presents,
CIED infection can cause serious morbidity or death
related to infection or its management (14,15).
In addition to early identification and initiation of
antimicrobial therapy, expeditious removal of all
CIED hardware is needed to hopefully reduce the
infection complication rate (16).

When a device is being revised or replaced for
reasons other than infection, old or nonfunctioning
leads are often capped and abandoned. The extent of
this practice is not fully known, but at 1 high-volume
center equipped for lead extraction, 39% of patients
who underwent lead revisions for noninfectious in-
dications had leads capped rather than extracted (17).
The decision to extract a sterile but nonfunctioning
lead requires weighing the small (11) but immediate
risks of extraction with the potential but largely
uncharacterized risks of abandonment. Published
discussions of the long-term risks associated with
abandoned leads (ALs) include stenosis, hardware
fracture, migration, and pocket pain. To date, the
impact of ALs on future CIED infections has received
less attention (17–19). A single-center study of lead
extractions recently demonstrated more complica-
tions and suboptimal outcomes in patients with
ALs (20,21). The present study used a prospective,
multicenter registry to evaluate the impact of

previously ALs on the presentation and management
of device infections.

METHODS

The MEDIC (Multicenter Electrophysiologic Device
Infection Cohort) registry was a cooperative interna-
tional effort that prospectively enrolled subjects with
known CIED infections between January 1, 2009, and
December 31, 2012. The registry consisted of de-
mographic, clinical, laboratory, management, and
outcome data from patients at 10 medical centers.
The study protocol was approved at each site by its
respective institutional review board.

STUDY PROTOCOL. With few exceptions, multiple
blood cultures and pocket cultures were taken from
each patient. Patients received a transthoracic
echocardiogram to assess for vegetation, and many
received a transesophageal echocardiogram as well.
In a number of cases, patients received computed
tomography studies to evaluate for septic pulmonary
emboli. If at all possible, percutaneous or surgical
device removal was attempted. Extracted leads were
cultured, and patients received antibiotic therapy in
accordance with published guidelines (16).

DEFINITIONS. All patients in the registry had a
diagnosis of device infection based on, at a minimum,
signs of local inflammation at the generator pocket.
Patients were further characterized based on results
of microbiological and imaging studies. Leukocytosis
was defined as leukocyte values of >11.0 � 109cells/L.
Infective endocarditis was assessed according to the
modified Duke criteria (22), which include persistent
bloodstream infection with positive blood cultures
and visible presence of vegetation on echocardiogra-
phy. Vegetation findings were defined as oscillating
masses in contact with device leads or valves and
detectable in at least 2 echocardiographic planes.
Infective endocarditis may also be diagnosed in sub-
jects with negative blood cultures, if there is evidence
of vegetation and sufficient minor criteria are met.
Patients without positive cultures were included if
they showed local inflammatory markers such as
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