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SHORT COMMUNICATION

Risk factors for cardiac device-related infection
during two-year follow-up: a retrospective analysis

Maciej Kempa, Grzegorz Stawinski, Ewa Lewicka, Szymon Budrejko, Grzegorz Raczak

Department of Cardiology and Electrotherapy, Medical University of Gdansk, Gdansk, Poland

INTRODUCTION

Along with the growing number of cardiovascular implant-
able electronic device (CIED) implantations, an increase in
the absolute number of patients in whom complications of
that therapy may occur is also observed. Most serious com-
plications include cardiac device infections (CDlIs) requiring
transvenous lead extraction (TLE) of the implanted system. It
is estimated that such complications may affect between 0.6%
and 2.4% of patients with CIEDs [1-4]. Therefore, in order
to limit the incidence of CDls, it is vital to identify their risk
factors. The aim of our study was to identify retrospectively
risk factors for infective complications occurring within two
years from the primary procedure that required TLE.

METHODS

Our retrospective study included all patients who had under-
gone TLE between the year 2012 and 2016 at our depart-
ment (519 patients) and for whom it was possible to identify
any procedure (i.e.: implantation, exchange, or upgrade of
the device) performed up to two years before TLE. Within
that group we identified patients who had undergone TLE
due to CDlIs (CDI group: n = 51, 42%) or other indications
(non-CDI group: n = 70, 58%). The analysis included pa-
tients” demographic data, the type of preceding procedure
and perioperative pharmacological treatment, concomitant
diseases, and selected laboratory tests.

For all comparisons and calculations, the critical value of
p < 0.05 was assumed to determine the statistical significance
of the results. For initial comparison of the groups in terms of
binary variables, the 2 test was used. The ultimate analysis to
determine risk factors for CDIs was based on logistic regres-
sion. The model for multivariate analysis included variables
that resulted in p values < 0.1 in the univariate analysis. Step-
wise regression was used in multivariate analysis to determine
independent risk factors for CDIs. Data were analysed with
the use of STATISTICA 12 software, licensed for the Medical
University of Gdansk, Poland.

RESULTS
The study included 71 men and 50 women at the median age of
70years (1°=3" quartile: 6079 years), of whom 56 patients had
an implanted pacemaker and 65 patients had an implantable
cardioverter-defibrillator (ICD). Demographic and clinical data
of the study groups are presented in Supplementary Table S1
(see journal website).

We did not observe any differences between the groups
in terms of patients’ age and sex, New York Heart Associa-
tion class, number of device exchanges/revisions, or CIED
upgrade procedures.

Among non-infective indications for TLE, the dominant
one (50%) was lead fracture, whereas the most frequent infec-
tive indication for TLE (69%) was pocket infection of the im-
planted system. The remaining cases of infective complications
comprised patients with infective endocarditis (Supplementary
Figure ST — see journal website). Fourteen per cent of patients
in whom TLE was performed due to non-infective causes had
the indication for TLE, defined as a change in the indications
for electrotherapy. Within that group eight patients required
an upgrade from the previously implanted pacemaker system
to an ICD system. Two patients showed an improvement of
the previously impaired left ventricular ejection fraction, and
therefore an ICD was no longer required.

The mean time from the last CIED-related procedure to
TLE was 281 = 246 days in the CDI group and 298 = 276 days
in the non-CDI group (p = 0.7).

We did not observe intergroup differences in inflamma-
tory markers, such as C-reactive protein, procalcitonin, white
blood cell count, or neutrophil count, obtained at the time of
the last procedure preceding TLE (Supplementary Table S2
— see journal website).

Patients in the CDI group were more frequently hospi-
talised for any cause during the six months before the last
procedure preceding TLE (p = 0.005), they more frequently
had concomitant chronic atrial fibrillation (p = 0.02), and
were treated with bridging therapy with low-molecular-weight
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heparin (LMWH) during the last procedure preceding TLE
(p = 0.02). The last procedure preceding TLE in patients in
the non-CDI group was more frequently a de novo CIED
implantation (p = 0.02). In univariate analysis we observed
that hospitalisation during the six months before the last
procedure preceding TLE, chronic atrial fibrillation, bridging
therapy with LMWH during the last procedure preceding
TLE, and pacemaker implantation (vs. ICD implantation) as
the last procedure preceding TLE were associated with a sig-
nificantly higher risk of CDI (Supplementary Table S3 — see
journal website). Bridging therapy with LMWH during the
last procedure preceding TLE, history of CIED upgrade, and
pacemaker implantation as the last procedure before TLE
were independent risk factors for CDI in multivariate analysis.

DISCUSSION

Well-documented risk factors for CDIs comprise the number
of CIED-related procedures in a single patient [2, 5] and the
complexity of these procedures [6-8]. In our analysis, the
history of an upgrade of a CIED system was associated with
afourfold increase in the risk of future TLE due to CDI, which is
in accordance with other reports [5]. A history of CIED system
revision is another documented risk factor for CDI[2]. A similar
finding was made in our univariate analysis, i.e. patients with
a history of system revision had a threefold increase in the
risk of CDI. However, that observation was not confirmed in
the multivariate analysis.

The relation between the type of implanted device
and the risk of CDI is unclear. Romeyer-Bouchard et al. [6]
claimed that implantation of an ICD system, as compared with
a pacemaker system, is related to higher risk of CDI in the
future. In our analysis, however, the implantation of a pace-
maker system was associated with a higher risk of CDI, which
is in accordance with the study by Lekkerkerker et al. [5].
Itis possible that the higher incidence of complications related
to pacemaker implantations in our group resulted from the
fact that pacemakers are implanted in a greater number of
centres than ICDs, and therefore there is a greater statistical
chance that the complications were caused by suboptimal
quality of equipment or the limited experience of staff in
some of the centres.

In our analysis, bridging therapy with LMWH during the
last procedure preceding TLE was an independent risk factor
for future infective complications associated with CIEDs, and
the risk increase was sevenfold. Available data confirm the
unfavourable consequences of perioperative LMWH use [9],
but in our study that type of therapy was also associated with
a higher risk of CDIs. That relationship might result from
a higher incidence of CIED pocket haematoma in patients in
whom LMWH bridging therapy is used [10].

We did, however, find that patients in the CDI group
were more frequently hospitalised due to any cause during
the six-month period before the last procedure preceding
TLE. Moreover, the last procedure preceding TLE in the CDI
group was less frequently a de novo implantation, compared
to the non-CDI group, and that observation is in accordance
with the results of Klug et al. [2].

Results confirming the existence of risk factors for CDI
might raise the need to undertake appropriate measures to
reduce the burden of those factors. Thus, it seems prudent to
avoid — if possible — rash decisions to perform device up-
grade procedures and to perform them at the time of planned
device exchange. Finally, the use of LMWH is a well-known
and important risk factor for not only haemorrhagic, but also
infective complications, and therefore it should be avoided
during the perioperative period.

The main limitation of our study is its retrospective design.
Moreover, data concerning the last procedure preceding TLE
may have been incomplete, because they were acquired from
different centres across Poland, where patients had previously
undergone surgery. Another limitation is the short time-frame
of the analysis of risk factors, which only covered the period
of two years preceding TLE.

In conclusion, CIED upgrade is a significant risk factor
increasing two-year risk of subsequent infective complica-
tions. The risk of CDl is also increased in the case of pacemak-
er implantation, as compared with ICD implantation, and in
patients treated perioperatively with bridging LMWH therapy.
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