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Brucella suis infection in the United States is typically
from feral swine exposure. We describe a case of B. suis
cardiac implantable device infection in a man exposed
to meat and blood from feral swine in Florida, USA. The
infection was diagnosed using culture, molecular diag-
nostics, and whole-genome sequencing.

Multiple microorganisms cause cardiac implant-
able electronic device (CIED) infections, includ-
ing Brucella (1,2). Brucellosis-causing species of Bru-
cella are aerobic, non-spore-forming, gram-negative
coccobacilli. Brucella suis is 1 of 4 species most known
to cause brucellosis, the others being B. melitensis, B.
canis, and B. abortus (3). We describe a case of B. suis
CIED infection in Florida, USA, that illustrates diag-
nostic challenges posed by chronic brucellosis.

The Study

A 77-year-old man sought treatment at Malcom Ran-
dall Veterans Affairs Medical Center, Gainesville,
Florida, USA, in fall 2020 with recurrent left chest
discomfort. His medical history included controlled
type 2 diabetes mellitus, hypertension, dyslipidemia,
nonischemic heart failure with reduced ejection frac-
tion (25%-30% [reference range 55%-70%]), and
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placement of a biventricular automated implantable
cardiac defibrillator (AICD) in a prepectoral loca-
tion. The man’s surgical history was notable for mul-
tiple automated cardiac devices and revisions, most
recently in 2018 with generator exchange. The man
lived on a rural farm in Florida and worked as a pas-
tor. Several reportedly healthy outdoor dogs and 5-10
goats lived on the property, but the patient did not
care for or interact with them. The man denied hunt-
ing, consuming products from the residential goats,
or receiving animal scratches or bites.

The man had multiple hospital admissions for
left chest induration, edema, and pain starting in
spring 2019. Over the following year, he received
multiple courses of antibiotics for culture-negative
CIED infection, including 2 weeks of vancomycin and
aztreonam, 2 weeks of daptomycin and aztreonam
followed by 4 weeks of oral doxycycline and cipro-
floxacin, and 2 weeks of daptomycin and ceftriaxone
followed by suppression with oral doxycycline and
cefdinir. He tolerated suppression for 6 months but
discontinued therapy because of side effects. Discus-
sions with the facility’s cardiothoracic surgery team
resulted in retention of the man’s CIED. Transesoph-
ageal echocardiograms and blood cultures were re-
peatedly negative.

The man did well for several months after stop-
ping antibiotics but then sought treatment at an out-
side hospital in Alabama, USA, for left chest discom-
fort, subjective low-grade fever, and migration of his
AICD to the left chest wall below the nipple. A trans-
thoracic echocardiogram showed no vegetations, and
blood cultures obtained at admission were initially
negative. Physicians discharged the man with no pre-
scribed course of antibiotics. Blood cultures subse-
quently demonstrated Ochrobactrum anthropi, which
physicians identified using a VITEK 2 microbial
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Figure 1. Gram stains of whole blood from study of Brucella suis infection in cardiac implantable device of man exposed to feral swine
meat, Florida, USA. A) Pink clumps of gram-negative coccobacilli are visible. Original magnification x400. B) Enlarged area from panel A

showing closer view of clumps. Original magnification x400.

identification system (bioMérieux, https://www.
biomerieux.com). The patient visited the Gainesville
facility in fall 2020 for further workup.

We conducted repeat blood culture tests that yield-
ed growth in 2 of 4 bottles (both aerobic), which could
not be speciated further at our laboratory. Gram stain
revealed clumps of small, gram-negative coccobacilli
(Figure 1). We sent the isolate to reference laboratories,
including the Florida Department of Health, Centers
for Disease Control and Prevention (CDC), and Uni-
versity of Florida Emerging Pathogens Institute.

Transesophageal echocardiogram showed no
evidence of vegetation on the valves or AICD leads.
An inpatient fluorodeoxyglucose positron emission
tomography scan showed increased fluorodeoxy-
glucose avidity of the generator pocket, surround-
ing soft tissue, and AICD leads in the left chest
wall (Figure 2). We noted no evidence of systemic
embolization. Given our concern for the patient’s
infection, we removed the AICD. We visualized
no clear vegetations on the leads. We sent the de-
vice and pocket fluid to the Florida Department

Figure 2. Positron emission
tomography scan images

from study of Brucella suis
infection in cardiac implantable
device of man exposed to

feral swine meat, Florida,

USA. A, B) Hypermetabolic
activity consistent with infection
surrounding the automated
implantable cardiac defibrillator
generator device (A) and
tracking along each generator
wire (B). C, D) The infection
passes through the chest

wall, left subclavian vein, and
myocardium into the left ventricle
(C) and at the site of implantation
of the lead (D).
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of Health and CDC for molecular testing. Brucella
antibody serology testing (ELISA; Quest Diagnos-
tics, https:/ /www.questdiagnostics.com) returned
a positive result of 4.5 for IgG and a negative result
of 0.66 for IgM (normal, <0.8; equivocal, 0.8-1.09;
positive, 21.10). Brucella confirmation and species
determination took place from clinical specimens
(blood, pocket tissue, and device) and cultured iso-
lates. Laboratory technicians used small nucleotide
polymorphism PCR, phenotypic analysis for motil-
ity, whole-genome sequencing and analysis (Gen-
Bank accession no. PRJNA944102), multilocus vari-
able-number tandem-repeat analysis (Appendix,
https:/ /wwwnc.cdc.gov/EID/article/31/4/24-
1721-Appl.pdf), and Laboratory Response Net-
work confirmatory methods to reveal results that
were consistent with B. suis biovar 1 (4).

After B. suis identification, we reviewed with
the patient any potential exposures to feral swine.
He confirmed no hunting activities but recalled
receiving feral swine meat as a gift from a local
hunter around 2017 on several occasions. He did
not remember who specifically gave him the meat
but recalled handling the raw meat and blood with
bare hands before cooking and consuming it. This
encounter likely served as his exposure to B. suis.
Although the goats and dogs on his property could
potentially have served as vectors, the man did not
interact with them, and the animals were never test-
ed for brucellosis.

We notified hospital epidemiologists and the
Florida Department of Health of the diagnosis, along
with the Alabama Department of Health. Given the
well-recognized potential risk for infection in ex-
posed laboratory personnel and healthcare provid-
ers, we conducted interviews with exposed hospital
and laboratory staff employees to identify the risk
level of the exposure, per CDC risk stratification
standards (5). We considered the patient’s surgery
to be low risk of generating aerosols, and all operat-
ing room staff adhered to requirements for personal
protective equipment (gloves, gowns, and masks).
Of the laboratory personnel working with the speci-
mens, all of whom wore a laboratory coat, mask, and
gloves, 3 had minimal to low-risk exposures and 3
had higher-risk exposures. Employees with high-
er-risk exposure underwent clinical and serologic
monitoring for 6 months and received postexposure
prophylaxis as appropriate; no subsequent evidence
of brucellosis emerged.

After establishing a diagnosis, we treated the
patient with oral doxycycline (100 mg/12 h) and
rifampin (300 mg 1x/d) for a total duration of 6
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weeks. At the end of his antibiotic course, the pa-
tient's repeat blood cultures remained negative.
Four months after device removal, the patient un-
derwent re-implantation of a new AICD on the con-
tralateral side. Approximately 1 year after device
removal, a total Brucella microagglutination titer
performed at CDC was 40 (presumptive positive,
>160; inconclusive, <160-220; negative, <20). On
routine outpatient follow-up at >3 years, we noted
no clinical evidence of brucellosis.

Conclusions

In the United States, feral swine (Sus scrofa) serve as
the principal reservoir for B. suis. More than 1 million
feral swine live in Florida and can carry zoonoses that
include leptospirosis, trichinella, and toxoplasmosis.
Feral swine hunters are at risk of contracting B. suis,
and measures to reduce that risk include the use of
personal protective equipment and thoroughly cook-
ing animal products before consumption (6). Exposed
dogs and goats can also transmit this infection to hu-
mans (7). One study from an endemic area in the Mid-
dle East reported Brucella as the causative organism
in 11% of CIED infections (2), but Brucella CIED infec-
tions are considered uncommon in the United States.
Our case therefore raises awareness of this organism
in endemic parts of the United States. It is of diagnos-
tic significance that B. suis in our patient’s blood cul-
ture was initially misidentified as O. anthropi. The VI-
TEK 2 GN (gram-negative) ID card (bioMérieux) can
identify various gram-negative bacterial pathogens,
including B. melitensis and O. anthropi. Other VITEK
2 misidentifications have been reported because of
similar phenotypic traits between Brucella and Ochro-
bactrum species (8,9).

CDC recommends a minimum 6- to 8-week
treatment course of doxycycline and rifampin or
other appropriate dual-drug regimen for acute bru-
cellosis (5,10). Substantial delays between Brucella
exposure and clinical symptoms have been previ-
ously reported in patients with CIED infections (11).
In this case, the intermittent use of antibiotics with
device retainment likely led to a prolonged clinical
course. The combination of source control (device
removal) and targeted therapy (doxycycline and
rifampin) successfully treated this patient’s B. suis
CIED infection, with no evidence of infection relapse
at >3 years after surgery.
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