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An Uncommon Case of Pacemaker Pocket Infection with Brucella Melitensis

Abstract

We report a rare case of pacemaker pocket infection two years after implantation, with Brucella melitensis that was diagnosed 
by culture. Removal of the complete pacemaker system with leads, followed by treatment with doxycycline and rifampicin for 
6 weeks resulted in cure.
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Introduction
Pacemaker and implantable cardioverter defibrillator infec-
tions, when not treated, leads to serious consequences. The aim 
is to identify the prevalent strains of the responsible bacteria to 
guide an effective therapy. The most common organisms caus-
ing pacemaker pocket infections are Staphylococcus species, 
Enterobacteriaceae, Pseudomonas aeruginosa, Streptococcus 
species, Enterococcus species and fungi [1].

Brucellosis is a zoonotic infection having varied clinical pre-
sentation and is transmitted to humans by direct contact with 
contaminated milk, milk products, meat and meat products [2]. 
Infection of a prosthetic device or implant by Brucella species 
is extremely uncommon. We report a case of pacemaker pocket 
infection with Brucella meletensis that was diagnosed by cul-
ture and treated appropriately.

Case Report
A 60-Year-old male patient who had undergone dual chamber 
permanent pacemaker implantation (Medtronic Relia DDD) 
two years ago for complete heart block presented with com-
plaints of pain, ulceration, and purulent discharge from the site 
of pacemaker pulse generator (Figure 1). He was non-diabetic 
and his past history was unremarkable except for hypertension. 
On examination, patient was febrile and had tachycardia with 
normal blood pressure. Physical examination of the site re-
vealed erosion of pacemaker with a boggy pocket and purulent 
discharge. Routine blood investigations revealed neutrophilic 
leukocytosis and sterile blood cultures. The patient underwent 
complete removal of the pacemaker system and leads, during 
which swabs were obtained from inside the pacemaker pocket 

and the surface of the pulse generator. The lead tips were also 
sent for culture. This was followed by wound debridement, 
irrigation of the pocket with povidone iodine, and antibiotic 
solution. The patient was empirically treated with intravenous 
ceftriaxone and gentamycin awaiting culture sensitivity report.

Gram stain of the wound swab showed few pus cells and no 
bacilli. The samples were cultured on blood agar, Macconkey’s 
medium, thioglycollate medium and Sabourauds dextrose agar 
and the plates were incubated at 37 degrees centigrade except 
blood agar which was incubated in an atmosphere of carbon di-
oxide. Forty-eight hours after incubation, translucent colonies 
were observed on blood agar, gram staining of which revealed 
gram-negative coccobacilli (Figure 2). This tested positive for 
oxidase and catalase tests and urease test was positive within 4 
hours. The organism was confirmed to be Brucella melitensis 
using Vitek 2 compact (vitek@ 2 GN 21341 biomerieux). No 
growth was seen on Macconkey’s agar, Sabourauds agar even 
after 4 weeks of incubation. Subcultures from thioglycollate 
medium yielded translucent colonies which was again con-
firmed as Brucella melitensis. All microbiological work was 
carried out in a class 2 biosafety cabinet.

After the culture report, patient was switched over to oral 
doxycycline 100mg twice daily and rifampicin 450mg twice 
daily. Following seven days of antibiotics once the wound had 
healed, blood counts normalized, patient was afebrile and re-
peat blood cultures were negative; patient underwent success-
ful re-implantation of a new pacemaker system on the opposite 
side. Patient was discharged on oral doxycycline and rifampi-
cin for six weeks and continues to be well.
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Figure 1: Pacemaker erosion with exteriorized lead and pulse generator.

Figure 2: Gram Stain of growth on blood agar revealing 
gram-negative coccobacilli.

Discussion
The clinical presentations of cardiovascular implantable elec-
tronic device (CIED)-related infection can be broadly catego-
rized into two groups: generator pocket infection and endovas-
cular infection with an intact pocket [3,4]. The risk of device 
infection is estimated to be approximately 2% at 5 years after 
implantation [5]. About 60 – 80 % of infections are caused by 
either Staphylococcus aureus or coagulase-negative staphylo-
cocci. A variety of other bacteria and fungi are less commonly 
identified as causes of CIED infection [6,7]. Findings at the 
pocket site that are suggestive of infection include purulence, 
inflammatory changes, gelatinous material, loss or thinning of 
subcutaneous tissue, and poor capsule formation. Blood cultures 
are recommended in all suspected cases of infection, regardless 
of whether the patient is febrile or has other signs or symptoms 
of systemic infection. Blood samples should be drawn from 
different sites for at least two sets of cultures [8]. However, 
blood cultures may be negative despite infection, particularly 
in patients with pocket-site infection and in those given anti-
biotics shortly before blood samples are obtained for culture. 
It has been suggested that deep tissue specimens at the pocket 
site and lead tips should be obtained and cultured. In our case, 

these were obtained and when subjected to culture confirmed 
the diagnosis of infection with Brucella melitensis. The micro-
organisms that cause CIED infections may be acquired either 
endogenously from the skin of patients or exogenously from 
the hospital inanimate environment or from the hands of hospi-
tal workers. In support of endogenous acquisition, an associa-
tion has been noted between the presence of preaxillary skin 
flora and the pathogens isolated from pacemaker infection8. 
Brucella infection of prosthetic materials including prosthetic 
joints, prosthetic valves, and ventricle septal defect patch has 
been reported [9,10]. Though Brucella species are primarily in-
tracellular pathogens, they bind to extracellular matrix protein 
including laminin, fibronectin, and vitronectin. Prosthetic ma-
terial implanted into humans become coated with these matrix 
proteins [11], thus explaining the ability of Brucella melitensis 
to infect devices and prostheses, even relatively long periods 
of time after insertion. Observations from several medical cen-
ters universally support complete removal of the device and the 
leads regardless of the extent of the infection to cure infection 
and reduce morbidity and mortality [12,13]. Complete removal 
of the prosthesis or the device followed by treatment with stan-
dard regimen for brucellosis results in good clinical outcome 
[14]. The recommended treatment of brucellosis is six weeks 
of oral doxycycline, combined with rifampicin for six weeks or 
parenteral streptomycin for two weeks [15].

Pacemaker pocket infection due to Brucella may be over-
looked and misdiagnosed because of difficult diagnosis and the 
absence and lack of experience with laboratory testing. Alert-
ness of medical staff is needed to recognize and diagnose the 
disease.

To the best of our knowledge, this is the first reported case of 
pacemaker pocket infection with Brucella meletensis in India.
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