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Proteus mirabilis: An Unlikely Device-related
Infection

Mark A. Colantonio’, Michelle Hartzell, Brooke Shannon

Department of Medicine, West Virginia University, House Staff 4" Floor HSC-N Morgantown, PO Box 9168, Morgantown, WV, USA

Abstract

Implantable cardiac devices, including cardiac pacemakers, are not without risk for infection, carrying a mortality and
morbidity of around 5—15%. Gram positive organisms are most common in 91% of cases, whereas gram negative or-
ganisms are less common, found in 2% of cases secondary to gram negative organisms other than Pseudomonas aeru-
ginosa. Here, we present a rare case of the gram-negative organism Proteus mirabilis leading to a pacemaker site

infection.
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1. Introduction

mplantable cardiac devices, including cardiac

pacemakers (CP) and implantable cardioverter
defibrillators (ICD), play an important role in the
management and definitive treatment of various
cardiac pathologies, including symptomatic brady-
cardia, sinus sick syndrome and high-grade second-
and third-degree heart block, among others.’
Because pacemakers are considered foreign bodies,
surgical placement of these devices is not without
risk of infection.” Mortality and morbidity second-
ary to infection of implanted devices is thought to
range from 5 to 15%. The most observed infection is
pacemaker pocket infection, although lead-associ-
ated endocarditis is also commonly observed.”’
Most commonly, a pocket infection involves adja-
cent subcutaneous tissue encapsulating the device
generator or the subcutaneous tissue surrounding
the pacemaker leads.” This differs from a systemic
implantable cardiac device, which typically involves
a transvenous segment and can lead to more serious
complications, including endocarditis.” If endo-
carditis is present, about half of cases may reveal a
vegetation on echocardiography.” Due to the

complexity of device placement and severity of
infection, treatment of device-related infections
varies by disease severity and clinical presentation.’

Gram positive organisms are the most common
pathogens leading to infection and found to be
responsible in roughly 91% of cases.” Coagulase
negative staphylococcus was found to be the most
common gram-positive organisms leading to pace-
maker site infection, accounting for about 42% of
infections.” Mechanistically, these bacteria produce
thick, multi-layered biofilms, making them more
adherent to implantable devices.” Other common
gram-positive organisms responsible for infection
include Staphylococcus aureus, Streptococcus, and
Enterococcus.” Gram negative organisms are less
likely to be the causative organism of a pacemaker
infection. Fakhro et al. described the prevalence of
gram-negative organismal pacemaker infection as
low as 9%.” Garrigos et al. performed a retrospective
review of all pacemaker-associated infections at
Mayo Clinic from 1992 through 2015 and found only
5% of cases due to gram negative bacteria, with
Pseudomonas aeruginosa being the most common
causative organism.’ Furthermore, Tarakji et al.
retrospectively reviewed 412 cases of infections

Abbreviation: CP, Cardiac pacemakers; ICD, Implantable cardioverter defibrillators; TTE, Transthoracic echocardiogram; ED,
Emergency department; TEE, Transesophageal echocardiography; MRSA, Methicillin resistant staphylococcus aureus.
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involving implantable cardiac devices, finding that
2% of cases were due to gram negative organisms
other than pseudomonas.’

These findings suggest that when presented with
a cardiac device-related infection, although un-
common, it is important to maintain a high suspi-
cion for gram negative causative organisms. Here,
we present a case of a Proteus mirabilis pacemaker
infection in a patient three months following per-
manent pacemaker placement.

2. Case presentation

A 72-year-old male with a past medical history of
complete heart block status post permanent pace-
maker placement, diabetes mellitus, hypertension,
hyperlipidemia, coronary artery disease and bipolar
disorder initially presented to the emergency
department (ED) of our academic medical center as
a transfer from an outside facility for concerns of a
pacemaker infection. The patient initially had a
permanent pacemaker placed 3 months prior.
Initially, the patient endorsed erythema and chest
discomfort reproducible with palpation. White
blood cell count upon admission was within normal
limits. However, C-reactive protein was elevated to
93.4 mg/L. MRSA nasal swab was negative. Soft
tissue ultrasound was performed (Fig. 1). The pa-
tient was empirically started on vancomycin. The
Infectious Disease service was consulted for anti-
biotic guidance and ultimately recommended
continuation of vancomycin. Cardiac electrophysi-
ology was consulted and recommended the removal
of the transvenous dual pacemaker system with
implantation of a Medtronic Micra AV leadless

pacemaker. The patient underwent the procedure
without complications. Aerobic and anaerobic cul-
tures were obtained from the pacemaker pocket,
pacemaker generator, left ventricular lead and atrial
lead. A transthoracic echocardiogram (TTE) was
obtained for an initial concern for endocarditis,
which revealed a mildly depressed left ventricular
systolic function of 45—50% with no obvious vege-
tation or significant regurgitation. The leadless
pacemaker was further interrogated post-procedure
with appropriate function. Aerobic and anaerobic
cultures of the right atrial lead were positive for P.
mirabilis. Blood cultures remained negative
throughout the hospitalization. At the recommen-
dation of infectious disease, the patient was transi-
tioned from vancomycin to ceftriaxone. The
Outpatient Parenteral Antimicrobial Therapy
(OPAT) program was consulted prior to discharge
with recommendations to continue ceftriaxone 2 g Q
24 h for a total antibiotic duration of 2 weeks. The
patient was ultimately discharged from the hospital.
Unfortunately, the patient developed purulent
discharge from his left chest wall after discharge
and returned to the ED 2 days later. In the ED, there
was an absence of leukocytosis. Repeat blood cul-
tures were collected and a CT of the chest with IV
contrast was performed (Fig. 2). Infectious Disease
recommended continuation of IV ceftriaxone. Car-
diac electrophysiology was also consulted and rec-
ommended conservative management with a dry
dressing. Cardiology believed his clinic presentation
was likely secondary to rupture of a hematoma.
Infectious Disease recommended the addition of
doxycycline 100 mg b.i.d., which was added for
additional Staphylococcus coverage given the degree

Fig. 1. Soft tissue ultrasound of erythematous skin overlying pacemaker insertion site. Red arrow points to heterogenicity and cobblestoning of su-

petficial soft tissue directly corresponding to area of overlying erythema.
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Fig. 2. CT scan demonstrating well-circumscribed left anterolateral chest wall fluid collection concerning for an abscess. There is associated evidence
of a well-circumscribed collection of fluid and air with adjacent fat stranding.

of drainage present. The final plan was to continue
the patient's antimicrobial regimen of ceftriaxone
and doxycycline at home for 2 weeks. The patient
was discharged home and has been doing well
since.

3. Discussion

Here, we present a rare case of a pacemaker pocket
infection secondary to the gram-negative organism
P. mirabilis. Our patient initially presented with
fluctuance on exam and erythema; however, he was
without fever and leukocytosis. This clinical pre-
sentation is common among pacemaker pocket in-
fections, as erythema and fluctuance may be present,
but fever and systemic signs are typically absent."
Systemic signs such as tachycardia, fever, leukocy-
tosis and/or vital instability should be concerning for
a systemic infection and require close clinical
observation."" Doring et al. analyzed predisposing
factors placing individuals at risk for the develop-
ment of a pacemaker-associated infection.” Age >60,
diabetes and a dual-chamber cardiac implantation
device, all co-morbid conditions of our patient, were
all associated with a relative risk of developing an
associated infection of 2.5%, 2.1% and 1.5%, respec-
tively.” End stage renal disease and four or more
prior procedures for a cardiac device placement were
both associate with the highest risk of infection with a
relative risk of 8.7%.” Our patient did not have these
suggested common risk factors. Although often
overlooked, underling co-morbid conditions in pa-
tients undergoing cardiac device placement must be

considered when risk stratifying those patients at
high-risk for post-procedure complications.’

Diagnosis of an implantable cardiac device infec-
tion requires both a clinical suspicion and a history
of device placement. In such cases, blood cultures
should be obtained prior to administering antimi-
crobials.” In cases such as ours without overt
bacteremia, blood cultures may be negative; how-
ever, this should not obliviate the need for antimi-
crobial therapy. Transesophageal echocardiography
(TEE) should also be performed at time of suspected
infection, especially in the presence of bacteremia,
as the presence or absence of valve or lead vegeta-
tion will affect antimicrobial duration.”'*"'* In cases
where a valvular vegetation is found, the cardiac
device should be removed, followed by 4—6 weeks
of antimicrobial therapy; however, in the event a
cardiac device lead vegetation is found, 2—4 weeks
of antimicrobial therapy is preferred.”'*'* In both
cases, the device is recommended to be extrac-
ted.”'*'* Our patient remained hemodynamically
stable and blood cultures were negative throughout
hospital admission. Because of this, a less invasive
TTE was favored with good visualization of valvular
anatomy. TEE was also deferred in the setting of
gram-negative bacteremia. If blood cultures
remained positive and a gram-positive bacteremia
was suspected with a high probability for a valvular
vegetation, a TEE would have been preferred. In
such cases, extraction and empiric antimicrobial
therapy is recommended for 2 weeks.”'*"*

Empiric antimicrobial therapy in a hemody-
namically stable patient should target gram
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positive organisms, such as Methicillin resistant
staphylococcus aureus (MRSA) and Staphylococcus
epidermidis, as these are the most common organ-
isms leading to implantable cardiac device-related
infections.'"” Common empiric treatment includes
vancomycin.'” In presentations of hemodynami-
cally instability, empiric therapy should also
include cefepime or piperacillin-tazobactam.'?
Interestingly, as noted above, P. mirabilis was found
to have grown on the patient's atrial pacemaker
lead. Growth of uncommon organisms should
prompt clinicians to explore other sites of infec-
tious origin. Upon further chart review, our patient
was found to have a prior Proteus gallbladder ab-
scess. Proteus is a common intraabdominal organ-
ism that can be colonized after abdominal surgery
and/or urinary tract infection."” It is hypothesized
that Proteus may have colonized the patient after
manipulation of his gallbladder fossa for his ab-
scess. Nandhakumar et al. described a pacemaker
pocket infection that was found to be secondary to
Pseudomonas aeruginosa in a patient found to have
gram negative septicemia. This case, along with
ours, raises the consideration of obtaining a TTE
even in the setting of gram negative septicemia.’®
In addition, Berkefeld et al. described a pacemaker
pocket infection secondary to Clostridium difficile,
thought to be due to disruption in mucosal barrier
function leading to translocation.'”” Similarly,
foreign bodies, such as aortic grafts, have been
reported to be infected secondary to C. difficile in
those with diverticulitis."” Infection was thought to
be due to hematogenous spread, such as our case.

Advancements in cardiac devices have reduced
the risk of pacemaker-related infections, thought to
be secondary to the absence of transvenous leads
and the need for a subcutaneous pocket.'® Inter-
estingly, clinical trials found an absence of infection
in those with a leadless pacemaker, even in those
deemed “high risk” for infection, as noted above ."®
Leadless pacemakers may be a viable option for
those high risk for cardiac device infection. As car-
diac device-related infections secondary to gram
negative bacteria are less common, our case high-
lights the importance of maintaining a broad dif-
ferential when presented with clinical suspicions of
an implantable cardiac device infection and recog-
nizing a rare cause of a common device-related
infection.

4. Conclusion

Implantable cardiac devices, including pace-
makers, are essential for treatment of certain pa-
thologies, including sinus bradycardia and complete

heart block, among others. Gram positive bacteria
are the most causal organisms; however, in rare
cases, gram negative organisms can also be the
causative pathogen. Gram negative organisms other
than Pseudomonas aeruginosa have been reported in
approximately 2% of cases.” Our case highlighting a
P. mirabilis implantable cardiac device raises the
importance of maintaining a broad differential
when presented with such infections.
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