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Case report

Listeria brain abscess in a patient with autoimmune hepatitis
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A B S T R A C T

Listeria monocytogenes is an uncommon cause of brain abscesses. Immunocompromised hosts, pregnant
women and patients at extremes of age are especially susceptible. We discuss the successful
management of a woman with autoimmune hepatitis on prednisone and azathioprine therapy with a L.
monocytogenes brain abscess. Previously thought to be a rare cause of central nervous system (CNS)
infection, the incidence of CNS listeriosis has increased due to a rise in organ and bone marrow
transplantation requiring immunosuppressive medications. L. monocytogenes brain abscesses are now
more frequently described and are associated with high rates of concomitant bacteremia suggesting a
hematogenous route of infection.
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Introduction

Listeria monocytogenes is a gram positive bacillus most
commonly isolated in immunocompromised hosts, pregnant
women and patients at extremes of age. It was first described as
a new species in 1926, when isolated in laboratory rabbits [1]. In
humans, it was first reported as a blood stream infection in a 17-
year-old boy [2]. Subsequent reports have described both
asymptomatic carriage, as well as invasive disease [2,3]. In this
report, we discuss the successful management of a woman with
autoimmune hepatitis on prednisone and azathioprine therapy
who was found to have a L. monocytogenes brain abscess.

Case report

A 56-year-old woman presented to our institution with two
days of acute onset right arm and leg weakness, which progressed
to right hemiparesis. Her medical history was significant for
autoimmune hepatitis diagnosed 3 months prior, for which she
was prescribed prednisone 20 mg daily and azathioprine 100 mg
daily. Prior to presentation, the patient had experienced chills,
frontal headache and rhinorrhea. She denied fevers, night sweats,
blurry vision, abdominal pain, nausea, emesis, diarrhea or rash. She
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denied recent travel, consumption of unpasteurized cheese or
changes in diet.

On presentation to the emergency room, vital signs were within
normal limits. Physical exam was significant for decreased strength
in the right upper and lower extremities, right patellar hyper-
reflexia and preserved sensation. The remainder of the exam was
unremarkable. Her initial basic metabolic panel, complete blood
count, erythrocyte sedimentation rate and C-reactive protein were
all within normal limits. A computed tomography (CT) of the head
without contrast revealed a left frontal mass with vasogenic
edema. Magnetic resonance imaging (MRI) of the brain with and
without contrast revealed two dominant left-sided peripherally
enhancing brain lesions measuring 2.1 cm and 1.2 cm in size, with
surrounding vasogenic edema and local mass effect.

On hospital day 3, she was febrile to 100.4 �F and her white
blood cell count increased to 11.8 k/uL. Chest x-ray demonstrated
no infiltrates. There was no evidence of urinary tract infection on
urinalysis. She was started on empiric antimicrobial coverage with
ceftriaxone, metronidazole and vancomycin for a suspected brain
abscess. A lumbar puncture showed 48 cells/uL white blood cells
with 89% neutrophils, 125 mg/dL protein and 63 mg/dL glucose.
Her blood cultures grew gram positive rods (Fig. 1), rapidly
identified via matrix-assisted laser desorption/ionization time of
flight mass spectrometry (MALDI-TOF) as L. monocytogenes, and
her antimicrobial regimen was switched to ampicillin and
gentamicin. Over the next two days, a total of three sets of blood
cultures grew L. monocytogenes. On hospital day 5, she underwent
an MRI-guided stereotactic aspiration of the left frontoparietal
brain abscess with drainage of 2 mL of purulent material. The Gram
stain was positive for gram positive rods and the bacterial culture
-ND license (http://creativecommons.org/licenses/by-nc-nd/4.0/).
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Fig. 1. Gram stain of blood culture showing gram positive rods (arrow).

Fig. 2. Gram stain of brain abscess fluid showing gram positive rods (arrow).
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also grew L. monocytogenes (Fig. 2). The patient clinically improved
after drainage, and subsequent blood cultures were negative. She
was discharged to an acute rehabilitation center with a plan to
complete two weeks of gentamicin and six weeks of ampicillin.
Four months later, she reported significant improvement in
strength in her right upper and right lower extremities, however
still required assistance with household activities.

Discussion

The genus Listeria consists of 7 species, including L. mono-
cytogenes, L. innocua, L. welshimeri, L. grayi, L. seeligeri, L. ivanovii
and L. marthii. L. monocytogenes is most commonly associated with
human disease. It is a gram-positive bacillus that grows readily on
blood agar, producing a narrow band of beta-hemolysis. It
possesses peritrichous flagella, which give it characteristic
tumbling motility, occurring only in a narrow temperature range,
between 20 and 25 �C. L. monocytogenes is acquired via ingestion of
contaminated food, and the majority of human infections occur in
those with weakened cellular immunity. Once ingested, L.
monocytogenes crosses the mucosal barrier and invades into the
blood stream. Once phagocytosis within circulating leukocytes has
occurred, the organism uses actin filaments to move to adjacent
cells without being exposed to antibodies, thereby bypassing the
humoral immune system and allowing for hematogenous dissem-
ination. L. monocytogenes has a specific affinity for the central
nervous system, especially cell mediated immunodeficient indi-
viduals [4,5]. Infection of the central nervous system may occur via
hematogenous spread, as a consequence of direct bacterial
dissemination to and from the brain parenchyma or via retrograde
axonal migration along the axons of cranial nerves [6]. In the past,
lengthy culture-based techniques were used for identification of
Listeria, requiring the organism to multiply at cooler temperatures.
Recently, the use of MALDI-TOF MS has allowed for a more rapid
and reliable identification of Listeria in patients with infection [7,8].

Previously thought to be a rare cause of central nervous system
(CNS) infection, the reported incidence of CNS listeriosis has
increased with the increased frequency of organ and bone marrow
transplantation requiring the use of immunosuppressant medi-
cations. Since host defense against L. monocytogenes is predomi-
nantly cell-mediated, patients with physiologic or medication-
induced defects in cell-mediated immunity, such as those on
prednisone or azathioprine, are particularly vulnerable to infec-
tion. Corticosteroids such as prednisone are frequently used as
immunosuppressive therapy, and can cause immunosuppression
in a variety of ways, including the inhibition of phagocytosis and
intracellular killing of pathogens [9]. Mice treated with corticoste-
roids and inoculated with L. monocytogenes showed prolonged
fecal shedding of bacteria, as well as its persistence in the liver and
spleen [10]. Azathioprine is an immunosuppressant agent that is
FDA approved for renal transplant recipients and patients with
rheumatoid arthritis. It is also used off-label for the treatment of
autoimmune disorders, including autoimmune hepatitis. It is an
antagonist of purine metabolism and functions by reducing
intracellular purine synthesis, thereby suppressing cellular immu-
nity and thus predisposing patients to infections [11]. Multiple
experiments in mice have demonstrated that azathioprine
prolonged the survival of Listeria inoculum and that those infected
with a sublethal dose of L. monocytogenes while on azathioprine
have a suppressed immune response, allowing for the growth of
the organism in vivo [12,13].

Though still an uncommon presentation, L. monocytogenes
brain abscesses have become more frequently described as well,
with a high rate of concomitant bacteremia supporting the notion
that the development is secondary to hematogenous spread [14].
Ampicillin has historically been the treatment of choice, with both
in vivo and in vitro studies documenting a synergistic effect with
the combination of an aminoglycoside, especially in cases of
meningitis and endocarditis [15]. Intravenous trimethoprim-
sulfamethoxazole has been used to successfully treat a 55 year
old woman with an orthotopic liver transplant on azathioprine
who was found to have L. monocytogenes bacteremia, and
developed facial rash and urticaria while on oxacillin [16].

At our institution, we saw 9 cases of L. monocytogenes
bacteremia in the previous 4 years. Though the number of yearly
cases has remained steady, the use of MALDI-TOF allowed for
earlier diagnosis when compared to previous methods. Our patient
presented with symptoms concerning for a neoplasm, as she had
no systemic signs of infection. She became febrile on the third day
of hospitalization, and the blood cultures drawn at the time of fever
allowed for rapid identification via MALDI-TOF. This represents a
crucial step in the ultimate diagnosis of a L. monocytogenes brain
abscess. Previously, L. monocytogenes brain abscesses have been
described in immunosuppressed transplant patients, as well as a
patient with autoimmune hepatitis on prednisolone [14,17].
Meningitis in a patient with autoimmune hepatitis on azathioprine
has also been described, as well as cases in patients with
autoimmune hepatitis who were post-transplant or on a medica-
tion other than azathioprine [18,19]. To our knowledge this is the
first case of a L. monocytogenes brain abscess in a patient with
autoimmune hepatitis on prednisone and azathioprine as the
primary risk factors for infection.
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