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Abstract: Listeria monocytogenes (LM), one of the most important foodborne pathogens, is an intracellular bacterium found in food
and the environment. It causes listeriosis, a potentially severe disease, particularly for pregnant women, the elderly and immunocom-
promised patients, but in rare cases, it can cause invasive disease in immunocompetent adults and children. Community-acquired
bacterial meningitis caused by LM is rare and difficult to diagnose. It carries a high mortality rate; therefore, it is essential to start
appropriate antibiotic treatment as soon as possible. The first case of LM meningitis identified in our hospital over the last 10 years is
that of a previously healthy 45-year-old man who presented in the emergency department with a 4-day history of diplopia, left eye
medial deviation and left palpebral ptosis, with no history of fever, headache or gastrointestinal symptoms. Because of the atypical
symptoms, a suspicion of meningitis vs cerebral aneurysm was raised during the admission process. The patient was diagnosed with
LM meningitis and recovered fully after appropriate antibiotic treatment. The purpose of this article is to emphasise the possibility of
LM invasive disease (in this case meningitis) occurring in previously healthy individuals and to raise awareness about the need for LM
to be considered in the differential diagnosis of atypical presentations.
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Introduction
Listeria monocytogenes (LM), the main species of the Listeria genus, is a Gram-positive facultative anaerobic intracellular
bacterium widely distributed in the environment, which has the ability to grow at refrigeration temperatures (at 4°C). It is
generally transmitted to humans through ingestion of contaminated food (ready-to-eat food, deli meats and soft cheeses). The
primary bacteraemia, after ingestion, is followed by dissemination in the central nervous system (CNS), endocardium and for
pregnant women, invasion of the placenta and foetus.1 It principally affects specific groups of patients: pregnant women,
neonates, the immunocompromised (especially if cell-mediated immunity is impaired), and the elderly, potentially causing
life-threatening infections such as bacteriaemia and meningoencephalitis. However, there are also case reports of Listeria
infections in previously healthy and immunocompetent patients, which may be associated with severe complications and
a high mortality rate (for meningitis, 20–50%).2,3 This report presents a case of LM meningitis in an immunocompetent adult
without significant past medical history or specific risk factors (the first case identified in our hospital in the last 10 years),
discussing the atypical presentation, the diagnostic challenges encountered, the treatment challenges and the final outcome.

Case Presentation
Wewant to look at the case of a 45-year-oldman with no significant past medical history or treatment, a train operator living in
an urban area, who attended the Emergency Department (ED) of “Pius Branzeu” County Clinical Emergency Hospital
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Timisoara being sent by his General Practitioner (GP) with a 4-day history of diplopia, left eye medial deviation and left
palpebral ptosis. He also reported an episode of severe frontal headache (10/10 in severity) that ceased 3 days prior to his
admission, with no history of fever, diarrhoea, vomiting or other signs or symptoms. On examination, the patient presented
normal vital signs, including normal blood pressure, heart rate, oxygen saturation and temperature. The cardiorespiratory and
abdominal examinations were also normal. The neurological examination showed an alert and orientated patient with
divergent strabismus and left palpebral ptosis, no signs of meningeal irritation and no other neurological findings. Blood
tests on admission showed an elevated white cell count (WCC) (15.48 ×109/L) and severe hyponatremia (Na = 128 mmol/L).
The computed tomography (CT) of the brain performed showed no acute findings. Considering that the patient presented at the
ED during the Covid-19 pandemic, the initial assessment included a SARS-CoV-2 Polymerase Chain Reaction test (PCR) and
a CT thorax to rule out a possible Covid-19 infection. The SARS-CoV-2 PCR test being negative and the CT thorax showing
no acute findings, the patient was admitted onto the Neurology II ward for further investigation and appropriate treatment.

Because of the lack of any significant improvement in his clinical status, on day 2 of his admission, a suspicion of cerebral
aneurysm was raised and the patient underwent a brain Magnetic Resonance Angiography (MRA). The images showed no
aneurysm but a few small demyelinating lesions localised in the periventricular white matter of the frontoparietal lobes,
bilaterally and in the right cerebellar peduncles, which could not be correlated with the neurological findings. Blood tests were
performed regularly during admission (see Table 1).

On day 3, the patient developed generalised tremor (on movement) and diaphoresis. As a result of the worsening of
his clinical status, a lumbar puncture (LP) was performed and the cerebrospinal fluid (CSF) was sent to the Laboratory
for microbiological and biochemical investigations (see Table 2). The CSF sample was inoculated on agar plates

Table 1 Blood Investigation Results

Paraclinical Investigation Day 1 Day 2 Day 7 Day 11 Day 17

White Cell Count 1.48×109/L 16.08×109/L 21.26 ×109/L 28.90×109/L 26.64×109/L

Red Cell Count 4.83×1012/L 4.69×1012/L 4.86×1012/L 5.23× 1012/L 4.93×1012/L

Platelets 314.3×109/L 289×109/L 703×109/L 682×109/L 114×109/L

Haemoglobin 15.16 g/dl 14,5 g/dl 15 g/dl 16 g/dl 15.1 g/dl

Neutrophils 68.60% 73.7% 91.2% 90% 88,7%

Lymphocytes 15.11% 12.4% 5.2% 5,1% 4,2%

Eosinophils 0.55% 0.1% 0% 0% 0.2%

Monocytes 15.43% 13.7% 3.6% 4.2% 6.8%

Basophils 0.31% 0.1% 0% 0% 0.1%

Fibrinogen 947 mg/dl 594 mg/dl 335 mg/dl

CRP 53.8 mg/l 4.83 mg/l 0.94 mg/l 0.53 mg/l

ASLO 85.1 IU/mL

VSH 56 mm/1h 40 mm/1h 10 mm/1h

Na 128 mmol/l 130 mmol/l 135.4 mmol/l 136.41 mmol/l 136.39 mmol/l

K 4.3 mmol/l 4.0 mmol/l 5.32 mmol/l 5.65 mmol/l 5.07 mmol/l

VDRL Negative

HCV Ab 0.01/ negative 0.05/ negative

HBs Ag 0.12/ negative 0.29/ negative

HIV COMBO- Ab+ Ag 0.11/ negative 0.09/ negative
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(Certifikat Croatia UTI Agar, Certifikat Croatia Blood Agar) and broth (Certifikat Croatia Nutrient Broth) and incubated
for 18–24 hours at 35–37°C with ~5% CO2.

Following the preliminary LP results, a diagnosis of bacterial meningitis was suspected and empirical antimicrobial
therapy was initiated with ceftriaxone 2g/12h and linezolid 600mg/12h. (Vancomycin was initially prescribed, but due to
a shortage in the Hospital’s Pharmacy, linezolid was given instead).4 The patient was also prescribed dexamethasone
8mg/12h. A referral to the Infectious Diseases (ID) team was made requesting a review. After evaluating the patient, the
ID team recommended CSF culture, immunology screening (see Table 1) and antibiotic treatment as prescribed. By the
end of day 3 of his admission and after receiving the first doses of the above-mentioned therapy, the neurological signs
and symptoms improved, and the patient reported the resolution of diplopia.

On day 4, the patient was transferred to “Victor Babes” Infectious Diseases Hospital Timisoara for further
management.

The CSF culture results confirmed the diagnosis of Listeria bacterial meningitis. LM was identified using Matrix-
Assisted Laser Desorption/Ionisation-Time of Flight (MALDI-TOF) mass spectrometry and VITEK 2 Compact System.
For antimicrobial susceptibility testing, disc diffusion method was used (according to the European Committee on
Antimicrobial Susceptibility Testing guidelines (EUCAST): 5% sheep blood Mueller–Hinton agar, incubation at 35±1°
C for 24 hours, in CO2 atmosphere),5 which showed that the strain was susceptible to amoxicillin-clavulanic acid,
ampicillin, erythromycin, linezolid, tetracycline and vancomycin and resistant to clindamycin. (Oxoid™ antimicrobial
susceptibility discs and Etest® strip for vancomycin).

The Neurology team and, because by that time the patient had already been transferred, the Infectious Disease team
were both informed, and the antibiotic therapy was continued with ampicillin 2g/6h and vancomycin 1g/12h. The
Clinical status improved with complete recovery and the patient was discharged on day 21 with the recommendation to
continue the antibiotic treatment with oral ampicillin 500mg/12h for seven more days.

The patient was reviewed by the Infectious Disease team in their Outpatient Department 10 days after discharge,
finding that he has made a full recovery.

To the best of authors’ knowledge this was an isolated case, not being linked to any outbreaks of listeriosis. The
patient did not present an occupational risk, and the dietary history was of no significance for Listeria infection.

This case report was approved by the Ethics Committee of “Pius Brînzeu” County Clinical Emergency Hospital
Timisoara, no 241/11.05.2021. Written informed consent, including consent to publish, was obtained from the patient.

Table 2 CSF Results

Paraclinical Investigation Day 3 Day 4 Normal Values

CSF appearance Turbid Turbid Clear

CSF Pandy ++ Negative

CSF cytology red blood cells 100/µL 15/µL 0/µL

CSF cytology Leucocytes 40/µL 340/µL 0/µL

CSF white blood cell differential – PMN, lymphocytes,
red blood cells

70% PMN
30% Lymphocytes

Rare red blood cells

70% Lymphocytes
30% monocytes

CSF glucose <20 mg/dl 38 mg/dL 40–70 mg/dl

CSF proteins 125 mg/dl 84.7 mg/dL 15–45 mg/dl

CSF lactate 57.95 mg/dL 10–25 mg/dl

CSF microscopy Rare gram-positive

coccobacilli

Rare gram-positive

coccobacilli

Absence of microbial

flora

CSF culture Listeria monocytogenes Listeria monocytogenes Sterile
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Discussions and Conclusion
LM is the third most common cause of bacterial meningitis in adults.4 Typically, patients with LM from the susceptible
groups present with signs and symptoms similar to those of meningoencephalitis from other causes: fever, headache,
neck stiffness, altered mental status and neurological deficits. Case reports of LM meningitis in healthy individuals occur
very rarely. They may atypically present with general “flu-like” illness (fever, diarrhoea, headaches, nausea, vomiting,
myalgias) or may be completely asymptomatic.3

This case concerns meningitis in a patient with an atypical presentation, having mainly neurological signs and
symptoms that initially led to a suspicion of organic brain lesion, without specific symptoms to support a diagnosis of
bacterial meningitis. Ruling out the cerebrovascular pathology by imaging (MRA) guided the diagnosis toward an
infectious cause.

The current empirical antibiotic treatment guidelines for community-acquired bacterial meningitis4 does not cover the
treatment for LM in immunocompetent patients between 18 and 50 years of age, therefore the appropriate antibiotic
treatment for LM meningitis in this case was delayed.

In one study regarding the traits of LM in Romania, Caplan et al showed that a high percentage of young
immunocompetent patients without any predisposing conditions were diagnosed with listeriosis, when compared with
other European countries, most likely secondary to food products contaminated with high loads of LM.6

This could suggest that LM should be considered in the differential diagnosis of patients presenting with atypical
neurological symptoms or those that do not improve on the classical treatment, regardless of age group or past medical
history, especially in countries with a higher risk of infection with LM. Furthermore, LM should not be suspected only
in immunocompromised patients, as this was reported in 20% of the patients with no specific risk factors. There are
only few cases of invasive listeriosis in previously healthy individuals described in the literature. An interesting case of
severe LM rhombencephalitis is described by Cao et al, equivalent to our case. The symptomatology was atypical, and
the patient presented with only neurological signs on admission.7 Jamal et al presented another interesting case of LM
meningitis in an immunocompetent adult with no past medical history and without occupational exposure. Similar to
our case, the source of infection could not be determined.8 Another case of meningitis caused by LM in a previously
healthy patient is described by Brebenariu et al. In this case, the source of infection was occupational exposure.9

Furthermore, Tiri et al in their case review presented an interesting case of LM brain abscess in an immunocompetent
adult patient.10

The treatment of choice for bacterial meningitis caused by LM remains amoxicillin, ampicillin or penicillin G,
according to the most recent European Society of Clinical Microbiology and Infectious Diseases (ESCMID) guidelines.
Some studies found other antibiotics, such as vancomycin, linezolid, quinolones, gentamycin, meropenem, and chlor-
amphenicol, to also be effective against Listeria species in vitro. However, the clinical data were insufficient to make
strong recommendations for any of these agents in Listeria meningitis.4

Jean-Damien Ricard et al did a prospective multicentre observational study showing that the efficient concentration of
vancomycin in cerebrospinal fluid can be achieved even when dexamethasone is given simultaneously.11 In another
prospective study, Shervin Shokouhi et al concluded that the concentration of vancomycin in CSF does not decrease with
the relief of the meningeal inflammation12 and a systematic review by Jessica E Beach et al shows that despite the
hydrophilic character and the high molecular weight, vancomycin levels in the CSF were variable.13

The use of linezolid together with dexamethasone is discussed in a previous case report by Yilmaz et al.14 In another
study, Tsona et al showed that linezolid has a good penetration into CSF and brain tissue, making it an option to consider
in the treatment of bacterial meningitis.15 In our case, the patient’s neurological symptoms improved while he was on
linezolid, and we consider this case report an opportunity to contribute to the literature regarding the use of linezolid in
Listeria bacterial meningitis.

The patient also received dexamethasone in the first few days of his admission as part of the empirical treatment given
for bacterial meningitis. The use of dexamethasone for patients diagnosed with bacterial meningitis is controversial. The
meta-analysis by Brouwer et al supports the adjunctive dexamethasone treatment to prevent an inflammatory response,
decreasing overall hearing loss and neurologic sequelae, but with no effect on the overall mortality.16 In another
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systematic review, van de Beek et al concluded that treatment with steroids was associated with a significant reduction in
mortality and neurological sequelae.17 Conversely, other studies had no findings to support the benefits of
dexamethasone.18

In the literature, there are studies reporting hyponatremia as a common finding in patients diagnosed with bacterial
meningitis, especially when caused by LM. In this case, the patient presented with severe hyponatremia of 128 mmol/l,
which improved to 133 mmol/l along with the patient’s symptoms, by day 3 of admission, with only gentle intravenous
(iv) fluid therapy.19

We presented this case to raise awareness about LM as a possible cause for bacterial meningitis in immunocompetent
patients with uncharacteristic clinical symptoms and to confirm that linezolid is a viable treatment option for patients
with LM meningitis leading to favourable outcomes.
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