CASE IN POINT

Methicillin-Susceptible Staphylococcus
aureus Pacemaker Lead Endocarditis

Paul C. Adjei, MD, MS'?

A 70-year-old man who had undergone
pacemaker placement for atrial fibrillation
21 years ago, with a generator change 4
years ago, was transferred from an out-
side hospital to our hospital for evaluation
of fever of unknown origin.

History

Approximately 5 months prior to
presentation, he had been admitted to
the outside hospital with community-ac-
quired pneumonia (CAP), which had been
treated empirically with ceftriaxone, 1 g
once daily, and azithromycin, 500 mg
once daily. At that admission, he had
presented with 3 days of what he called
“hots and colds” sensations and was
found to be febrile (temperature, 38.3
°C); chest radiographs were suggestive
of early right lower-lobe pneumonia. He
had been an inpatient for 8 days and had
been febrile most of that time, but sputum
and blood cultures had remained nega-
tive for bacteria.

One week after discharge, his primary
care physician had prescribed a 7-day
course of doxycycline for persistent
fevers.

Two weeks after discharge, the man
was readmitted to the outside hospital
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Figure 1. TEE image showing the right atrial lead (downward-pointing arrows) traversing the
right ventricle on its way to the right atrium. The right ventricular lead is indicated by the up-
ward-pointing and sideways-pointing arrows. No vegetations were present.

with persistent fevers without localizing
signs. There, he had undergone an exten-
sive infectious diseases workup (blood,
sputum, and urine cultures; Lyme disease,
Anaplasma, Babesia, Bartonella, and
Coxiella serology tests; a full respiratory
viral panel; tests for atypical respiratory
bacteria, Legionella, and pneumococcal
urine antigens; HIV, cytomegalovirus, and
Epstein-Barr virus tests; and a peripheral
blood smear), the results of which had all
been negative. Transesophageal echocar-
diography (TEE), performed to evaluate
fevers in the presence of a pacemaker,
reportedly had shown a mass (either a
thrombus or a vegetation) on the right
atrial pacemaker lead.
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Given that finding, he had been
transferred to our hospital, where TEE
findings were negative for any lesion on
the pacemaker leads or heart valves, and
cultures remained negative for bacteria.

He was discharged home on empiric cef-
triaxone, 2 g once daily, and vancomycin,
dosed to serum trough level of 15 to 20
pg/mL, for presumed culture-negative
endocarditis.

Figure 3. Intraoperative TEE image showing the left atrial appendage with a thrombus and
surrounding sluggish blood flow.
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Nevertheless, he again developed
fevers, chills, and sweats a week after
having completed his antibiotic regimen.
He was again readmitted to the outside
hospital and then was transferred to our
hospital (the current admission) with a
diagnosis of fever of unknown origin.

Current hospital course. Except for the
fever, his physical examination findings
were unremarkable, including examination
of the pacemaker site. He had no diarrhea,
weight loss, arthralgia, cellulitis at the
pacemaker site, or rashes. He did not hunt,
farm, or eat raw or undercooked meat.

At admission, blood cultures were pos-
itive for methicillin-susceptible Staphylo-
coccus aureus (MSSA) and would remain
positive for 7 days despite the patient’s
regimen of oxacillin, 2 g every 4 hours,
and even after being switched to dapto-
mycin 8 mg/kg and ceftaroline, 600 mg
every 8 hours. He remained persistently
febrile in the 38.0 to 38.5 °C range without
any localizing signs, he did not require
intubation or vasopressor support, and he
remained stable on room air.

No embolic lesions were visualized on
computed tomography (CT) scans of the
chest, abdomen, and pelvis. TEE findings
were negative for any lesions on the pace-
maker leads or valves (Figure 1). However,
given the lack of an alternative explanation
for his persistent bacteremia, it was decid-
ed to extract the pacemaker. Intraoperative
TEE revealed a patent foramen ovale
(PFO) (Figure 2) and a thrombus in the left
atrial appendage (Figure 3) but revealed
no masses on the pacemaker leads or car-
diac valves. However, during the extraction
procedure, the superior vena cava leads
were found to be encased in significant
amounts of thrombus.

Cultures of the right atrial lead with
the thrombus grew MSSA with similar
susceptibility patterns but different
from blood and right ventricular lead
isolates (Table). His blood cultures had
become negative 1 day before ex-
traction of the pacemaker (1 day after
the switch from oxacillin to daptomycin
and ceftaroline). The pacemaker pock-
et was nonpurulent at extraction and
had no growth on cultures.
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thoxazole.

The patient was discharged home on
daptomycin through a right-arm midline
catheter, 8 mg/kg once daily for 6 weeks
from the day of pacemaker extraction.
Oxacillin was discontinued because of
difficult vascular access; he had received
16 days of oxacillin at this point.

At his 1-year follow-up visit, the patient
was in good health.

Discussion
The cardinal rules of infectious diseas-
es practice are identifying the infecting
pathogen, identifying the source of infec-
tion, controlling the source of infection,
and eradicating the infecting pathogen.
But what happens when no pathogen is
identified, and there are doubts about the
source of infection?
Specifically in this patient’s case, the
following questions arise:
Should a diagnosis of culture-neg-
ative endocarditis be made in the
presence of an intracardiac device

10 Consultant

(without evaluating the device)?
Should the pacemaker have been
explanted during the patient’s
second hospitalization, when the
initial TEE had revealed a possible
mass on the lead?

» Could the initial lead vegetation
have embolized, explaining why it
was not seen on the repeated TEE
after transfer to our hospital?

» Assuming that the patient had had
lead endocarditis all along, could
his initial CAP have been due to
septic emboli?

If the thrombus had embolized
through his PFO, why was there
was no evidence of systemic em-
boli on multiple imaging studies?

Blood culture-negative endocarditis

may be a result of sterilization by previous
antibacterial treatment (a scenario that
may apply to our patient’s case), fastidi-
ous microorganisms in which prolonged
incubation is necessary, or true cul-

ture-negative endocarditis due to intra-
cellular bacteria that cannot be routinely
cultured in blood with currently available
methods.!

In the presence of a pacemaker, with-
out evaluating the leads for infection, it
is not possible to definitively diagnose
culture-negative endocarditis, since
lead culture and serology results may
be positive in the absence of negative
blood cultures—especially in a patient
like ours, whose leads were later found
to be infected. What, then, explains the
negative findings on repeated TEE in our
patient’s case? No pulmonary embolic
lesions were visualized on CT scans.

He had a PFO, but there was no clinical

or radiographic evidence of systemic
embolic events, so embolization could not
have explained the findings. The decision
to not explant the pacemaker was based
on the negative results of TEE, which

had been done in large tertiary referral
center, and the fact that the patient was
pacemaker-dependent.

Most of these questions cannot be
answered after the fact; Occam'’s razor
would suggest that the patient’s protract-
ed illness was a result of MSSA pacemak-
er endocarditis, since blood, leads, and
thrombi all grew MSSA.

The final diagnosis in itself was not
surprising, since S aureus (methicillin-re-
sistant or -susceptible) is second only
to coagulase-negative staphylococci
in causing pacemaker endocarditis;
together, these bacteria cause up to 75%
of generator pocket infections and 89% of
device-related endocarditis.>* Howev-
er, given the subacute or even indolent
nature of his disease course, the primary
team questioned whether there was an
alternative diagnosis, since S aureus
infection typically causes aggressive
disease with extensive damage to valves
(perforation, abscess, and rupture). The
disease course of our patient was consis-
tent with that of lead endocarditis, which
is comparable to right-sided endocarditis
and mostly follows a subacute course
regardless of etiology.>¢

Pacemaker infections come in 2 forms:
pocket infection, which involves the
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subcutaneous pocket containing the
generator and subcutaneous parts of
the lead; and lead infection, which by
definition is a right-sided endocarditis
that may or may not involve the heart
valves. Pacemaker lead endocarditis is a
rare but serious complication of perma-
nent transvenous pacing. Approximately
40% of patients do not have concomitant
pocket infection (such as our patient).3-6
Blood cultures are positive in up to 90%
of cases, with staphylococci identified in
up to 94% of those cases.>¢ Clinical and/
or radiographic evidence of pulmonary
septic embolization occurs in a minority
of patients (27%-38%).*¢ TEE demon-
strates a vegetation or mass in up to 94%
of cases.*¢

Treatment for MSSA pacemaker
endocarditis involves antibiotic therapy;
explantation of the pacemaker leads,
residual leads, and pulse generator; and
reimplantation if the indication for pacing
still exists. Explantation must be done as
soon as possible—early diagnosis and
lead explantation within 3 days of diag-
nosis is associated with lower in-hospital
mortality, with a 7-fold increase in 30-day
mortality if the device is not removed.7
Retained leads are associated with
10-fold increased incidence of recurrent
infections.”®

The duration of antibiotic therapy for S
aureus bacteremia with pacemaker lead
endocarditis without valvular involvement
is 4 to 6 weeks (6 weeks with valvular
involvement).” If still indicated, a new
device can be implanted after at least
72 hours of negative blood cultures and
after complete source control has been
achieved, and is preferably located at the
contralateral side. For pacemaker-de-
pendent patients, temporary pacing is
required as a bridge to reimplanting a
new device.’

Returning to the question of cul-
ture-negative endocarditis during the
early phase of this patient’s disease, he
did receive antibiotics that have activity
against bacterial causes of culture-nega-
tive endocarditis (ceftriaxone) during the
first admission and before the second ad-
mission (doxycycline). A literature review

consultant360.com

yielded 2 cases of “culture-negative” pace-
maker lead endocarditis—both patients

eventually had blood cultures positive for
Aggregatibacter aphrophilus.>™®
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