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Background: Listeriosis is a known cause of community 
acquired bacterial meningitis/meningoencephalitis. It 
occurs more frequently in neonates, older people and 
immunocompromised hosts. Rarely, brain abscesses 
can complicate the course of infection, which poses a 
difficulty in the management and elevates morbidity 
and mortality. Myasthenia gravis is an autoimmune 
disease that often requires immunosuppressive treat-
ment, which increases the risk for invasive infections.
Case description: A 75-year-old myasthenic patient, treat-
ed with prednisone and pyridostigmine, was diag-
nosed with invasive listeriosis. He presented with mus-
cle weakness, dyspnea, hemiparesis and altered mental 
status. Brain imaging revealed multiple abscesses and 
blood cultures were positive for Listeria monocytogenes. 
Despite combination antibiotic therapy, he died 6 
weeks after admission.
Systematic review: Ninety-six cases of brain abscesses 

from 1968 to 2023 were reviewed; the majority of the 
patients were men, 54 years-old on average, and had at 
least one risk factor for invasive listeriosis. The mortal-
ity exceeded 22%. Blood cultures and CSF/abscess cul-
tures were positive in only 79.2% and 54.6%, respective-
ly. The most common therapeutic approach was a com-
bination regimen that included amoxicillin or ampicil-
lin. Only 8 patients underwent surgery, of which one 
died.
Conclusion: This case highlights the importance of L. 
monocytogenes as a cause of brain abscesses in popula-
tions at risk, including myasthenic patients. The chal-
lenge of diagnosing and treating this condition is ag-
gravated by the paucity of literature and the high mor-
tality rate.
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SUMMARY

n INTRODUCTION

Listeria monocytogenes is a facultative anaerobic 
Gram-positive rod that can cause foodborne in-

vasive disease, mainly in immunocompromised pa-
tients, extremes of age and pregnant women [1, 2]. 
Invasive disease is classified in three forms: bacter-

emia, neurolisteriosis and maternal–neonatal infec-
tion. Reported mortality ranges from 30-45% among 
treated patients to 100% in untreated patients [2, 3]. 
Brain abscess is a rare manifestation of neurolisterio-
sis, with fewer than a hundred cases reported, and it 
is a risk factor for poor prognosis [4]. 
Myasthenia gravis (MG) is an autoimmune dis-
ease marked by muscle weakness, and treatment 
with immunosuppressive drugs increases the risk 
for infections [5]. Nonetheless, only four cases of 
listeriosis in patients with MG have been previ-
ously reported [6-9].



571Brain abscesses caused by Listeria monocytogenes

We present the case of a 75-year-old MG patient 
diagnosed with invasive listeriosis complicated 
with meningoencephalitis and brain abscesses. 
Also, a literature review was carried out in 
Cochrane Library, LILACS, SciELO, MEDLINE, 
PubMed, and PMC (PubMed Central) databases.

n CASE PRESENTATION

A 75-year-old male patient, with a previous histo-
ry of MG, hypertension and regular ingestion of 
homemade artisanal cheese, was admitted to the 
hospital with a one-week history of worsening 
muscle weakness and dyspnea. He was taking 20 
milligrams and 10 milligrams of prednisone on al-
ternate days and pyridostigmine. On the second 
day of hospitalization, he developed altered men-
tal status, right-sided hemiparesis and respiratory 
distress. A Computed Tomography (CT) scan of 
the brain was performed and the only abnormali-
ties detected were global atrophy and microangi-
opathy. A chest CT showed bilateral ground-glass 
opacities with areas of consolidation and small 
bilateral pleural effusion (Figure 1). Blood cultures 
were drawn, piperacillin-tazobactam was initiated 
and orotracheal intubation was performed due to 
clinical deterioration. All four blood culture bot-
tles (two aerobic and two anaerobic vials collected 
from two different sites) were positive in under an 
hour, and Listeria monocytogenes was identified by 

Figure 1 - Chest CT showing bilateral ground-glass 
opacities with areas of consolidation and small bilat-
eral pleural effusion.

Figure 2 - Brain MRI showing multiple ring-enhancing 
hypointense lesions in T1-weighted sequences in pari-
etal lobes and corpus callosum.
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MALDI-TOF MS (Matrix-Assisted Laser Desorp-
tion Ionization–Time of Flight Mass Spectrome-
try). Cerebrospinal fluid (CSF) analysis revealed 
lymphocytic meningitis (92 leukocytes/mm³, 87% 
lymphocytes), hypoglycorrhachia (19 mg/dL), 
hyperproteinorrhachia (176 mg/dL) and elevated 
lactate (4,52 mmol/L); direct examination and cul-
tures were negative for bacteria, mycobacteria and 
fungi. Molecular testing for tuberculosis was also 
negative (RT-PCR, Xpert® MTB/RIF Ultra). An-
ti-infective therapy was changed to ampicillin 
plus trimethoprim-sulfamethoxazole (TMP-SMX). 
After ten days of combination antibiotic therapy, 
his mental status had not improved and Magnetic 
Resonance Imaging (MRI) of the brain revealed 
multiple ring-enhancing hypointense lesions in 
T1-weighted sequences in parietal lobes and cor-
pus callosum (Figures 2A-D), compatible with 
brain abscesses. The neurosurgery team was con-
sulted and surgical drainage was not indicated 
due to the deep, unfavorable location of the le-
sions in the brain. During treatment, he developed 
a maculopapular rash, with peripheral eosinophil-
ia, aminotransferases and creatine kinase (CK) el-
evation and acute kidney injury. A skin biopsy was 
compatible with drug-induced exanthem. TMP-
SMX was discontinued due to drug-related toxici-
ty concerns. Gentamicin was administered for five 
days and meropenem was chosen as the second 
drug of the regimen afterwards. Ampicillin was 
maintained as the primary drug at all times. He 
underwent multiple complications, including 
ventilator-associated pneumonia. Another brain 
MRI was performed after 5 weeks of medical ther-
apy, with minimal improvement. Unfortunately, 
the patient died 6 weeks after admission.

n DISCUSSION

As mentioned above, invasive listeriosis is a se-
vere infection that predominantly affects older, 
immunocompromised patients, with very high 
mortality rates. Untreated, it is virtually always 
lethal [2, 3]. International guidelines recommend 
empiric coverage of L. monocytogenes with an ami-
nopenicillin in the treatment of acute bacterial 
meningitis in populations at risk, including neo-
nates, adults older than 50 years of age and immu-
nocompromised patients [10-13]. In these groups, 
L. monocytogenes accounts for more than 20% of the 
cases of bacterial meningitis, while in the general 

population it is responsible for 4-8% of the cases 
[11-13]. Among immunocompromised patients, 
the ones with cellular immunity impairment, such 
as those receiving corticosteroid therapy, are par-
ticularly at risk, since immunity to L. monocy-
togenes is mediated by macrophages activated by 
T-cell lymphokines [13].
Clinically, patients with central nervous system 
(CNS) involvement usually have fever and altered 
mental status, but focal neurologic deficits, sei-
zures and other neurologic signs can be present. 
CNS disease has been most frequently described 
as meningitis, encephalitis or, less commonly, 
rhombencephalitis, with brainstem and cerebel-
lum involvement. Listerial brain abscesses are 
very rare, as they account for only 2% of neurolis-
teriosis cases in large observational studies [2, 14]. 
The optimal antibiotic regimen and duration for 
invasive listeriosis is unknown, as there are no 
high-quality large clinical trials available. The evi-
dence guiding its management comes mainly from 
observational cohorts, in vitro studies and case re-
ports. Drugs of choice include the aminopenicil-
lins (amoxicillin and ampicillin) and penicillin G. 
TMP-SMX has been frequently used as an alterna-
tive or as adjuvant, and gentamicin traditionally 
as part of a combination regimen. Other alterna-
tives described in literature and supported by the 
2016 ESCMID guidelines are meropenem, linezol-
id and quinolones [11, 15]. The duration of therapy 
is usually ≥3 weeks, as shorter courses have been 
reported to have a higher relapse incidence [10, 11, 
14]. In a nationwide prospective study (the MON-
ALISA study), amoxicillin, gentamicin and TMP-
SMX were independently associated with three-
month mortality reduction, as well as combination 
therapy of amoxicillin plus gentamicin for ≥ 3 days 
[2]. The literature on the management of brain ab-
scesses is even more scarce, limited to case reports. 
Longer courses of antibiotic therapy (≥5-6 weeks 
of combination therapy) seem reasonable, based 
on available data. Adjuvant surgical drainage has 
been described with variable success [4, 14]. 
The diagnosis of invasive listeriosis can be made 
by blood cultures in bacteremic patients. Neurolis-
teriosis is diagnosed with a positive CSF culture, 
or positive blood cultures in patients with a com-
patible neurologic syndrome [2]. In patients with 
meningitis/meningoencephalitis, CSF culture is 
positive in approximately 84% of the cases, while 
blood cultures are positive in approximately 71% 
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[2, 14]. Patients presenting with brain abscesses or 
rhombencephalitis can have a negative CSF cul-
ture in up to 59% of the cases [3, 4]. Accordingly, in 
an attempt to increase the accuracy of microbio-
logical diagnosis, the use of culture-independent 
technologies has been increasing, such as multi-
plex PCR panel for meningitis/encephalitis, and 
real-time PCR assay for L. monocytogenes [16, 17].
In the case of our patient, microbiological diagno-
sis was made based on blood cultures, as tracheal 
aspirate cultures and CSF cultures were negative 
for L. monocytogenes. The pulmonary findings could 
be compatible with listerial pneumonia, which has 
been reported to cause ground-glass opacities, but 
pulmonary edema could also explain his chest CT 
abnormalities [18]. However, the CNS findings of 
meningoencephalitis and brain abscesses were un-
equivocal. Initially, he received piperacillin-tazo-
bactam empirically, which has in vitro activity and 
has been reported as a treatment option for lister-
iosis [19]. The choice of the definitive antibiotic 
regimen in this case was ampicillin plus TMP-
SMX based on available literature suggesting the 
benefit of combination therapy, favorable pharma-
cokinetics in the treatment of CNS disease and 
concerns about the effect of the aminoglycoside on 
myasthenia gravis [2, 20, 21]. The same rationale 
was used to change the second drug to meropen-
em afterwards. This particular combination (am-
picillin plus meropenem) has also been previously 
used successfully to treat listerial brain abscesses 
[4]. Unfortunately, like the myasthenic patient 
from Bossoni et al., 2015, and many others with 
invasive listeriosis, our patient had a poor clinical 
outcome, despite adequate medical treatment ac-
cording to available literature [8].
In total, 96 cases of listerial brain abscesses from 
1968 to 2023 have been reported (Table 1) [22-28]. 
Of these, 63.5% were male, and the average age 
was 54.3 years-old; the majority had risk factors 
for invasive listeriosis (79%). The mortality rate 
was 22.9%. Blood cultures were positive in only 
57/72 (79.2%), and CSF or brain abscess cultures 

in 41/75 (54.6%). Combination therapy has been 
the most reported anti-infective strategy, with the 
aminopenicillins being the most prescribed drugs 
(in 68 cases). Other drugs commonly used were 
TMP-SMX, gentamicin, meropenem, linezolid and 
quinolones. Surgical therapy was performed in 8 
patients, of which 1 died.
In conclusion, this case and literature review high-
light the importance of L. monocytogenes as a high-
ly lethal foodborne etiologic agent of brain ab-
scesses, meningoencephalitis and disseminated 
disease in populations at risk, such as older people 
and immunocompromised patients, who should 
be advised to avoid eating raw food and unpas-
teurized dairy products [29]. The absence of 
high-quality clinical studies makes the manage-
ment of listerial brain abscesses a tremendous 
challenge.
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