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n iNTRODUCTiON

The average life expectancy in developed coun-
tries has rapidly increased during the latter 

half of the 20th century, and elderly people now 

account for a growing percentage of the popu-
lation [1]. The susceptibility of ageing people to 
infectious diseases is multifactorial and includes 
both a greater propensity for underlying acute 
and chronic diseases and immunosenescence, de-
fined as a decline in the immune function related 
to ageing (both humoral and cellular immunity) 
[2, 3]. In ageing people, infections are not only 
more frequent compared to the younger popula-
tion, but they also have a distinct epidemiological 
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Listeria monocytogenes is a Gram-positive bacillus and 
facultative intracellular bacterium whose transmission 
occurs mainly through the consumption of contaminat-
ed food, L. monocytogenes invades the host cells using 
various protein and can escape to the human T-cell im-
mune system by cell-to-cell spreading. If the infection is 
not controlled at the stage in which the bacterium is in 
the liver, for instance, due to a severe immunodepres-
sion, a secondary bacteraemia can be developed and L. 
monocytogenes reaches the preferred sites transgressing 
the blood-brain barrier or the placental barrier. Individ-
uals with T-cell dysfunction, such as pregnant women, 
the elderly, and those receiving immunosuppressive 
therapy are at the highest risk of contracting the disease.
Average life expectancy throughout developed coun-
tries has rapidly increased during the latter half of the 
20th century and geriatric infectious diseases have be-
come an increasingly important issue. 
L. monocytogenes meningitis in young previously healthy 
adults has been reported only in anecdotal observations. 
Differently, L. monocytogenes is the third most common 
cause of bacterial meningitis in the elderly population, 
after Streptococcus pneumoniae and Neisseria meningitidis.
Patients with L. monocytogenes meningitis presented 
with signs and symptoms that were similar to those 

SUmmARY

of the general population with community-acquired 
bacterial meningitis, but reported a longer prodromal 
phase. According to literature data, the prevalence of 
the classic triad of fever, neck stiffness, and altered men-
tal status is 43%, and almost all patients present with at 
least 2 of the 4 classic symptoms of headache, fever, neck 
stiffness, and altered mental status. 
On the basis of our published data, in patients aged over 
50 years, diagnosing L. monocytogenes meningitis was 
more challenging than pneumococcal meningitis, as 
demonstrated by the lower percentage of cases receiv-
ing a correct diagnosis within 48 hours from the onset 
of symptoms. No significant difference was observed 
in respect to the presenting symptoms, but progression 
to respiratory failure was not as rapid as pneumococcal 
meningitis. Findings of cerebrospinal-fluid (CSF) analy-
sis demonstrated higher glucose concentration and a less 
evident neutrophil prevalence in patients with L. mono-
cytogenes meningitis. Meningitis sustained by L. mono-
cytogenes is reported with a higher frequency in elderly, 
clinical findings cannot support a presumptive diagnosis, 
but findings of CSF analysis have to be considered.

Keywords: Listeria monocytogenes, Streptococcus pneumoni-
ae, meningitis, elderly, diagnosis.
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and clinical presentation, treatment and outcome 
[4-6]. These findings are explained by a variety of 
factors, including the ageing process itself, comor-
bidities (pneumonia and chronic pulmonary dis-
eases, metabolic diseases such as diabetes, renal 
and hepatic failure and malignancy) and sociolog-
ical and environmental factors [7]. The most com-
mon infections encountered are due to pyogenic 
bacteria, urinary tract infections, pneumonia, di-
verticulitis, endocarditis, bacteraemia and skin 
and soft tissue infection, including those compli-
cating prosthetic implant placement, are those re-
ported with the highest frequency. Susceptibility 
to bacterial meningitis may be sustained on the 
basis of epidemiological studies [8-13]. 
After widespread diffusion of vaccination against 
Haemophilus influenzae b and Streptococcus pneu-
moniae in infancy, bacterial meningitis changed 
to become a disease largely of adults and was 
reported with an increasing incidence in ageing 
people. Current epidemiological investigations 
report that in people aged 50 years or more, the 
incidence of Neisseria meningitidis is lower com-
pared to younger people, and the main agent re-
sponsible for bacterial meningitis is S. pneumoniae, 
which accounts for over 60% of the cases. Listeria 
monocytogenes is reported in about 9% of bacteri-
al meningitis cases, regardless of the presence of 
comorbidities conditioning a depression of im-
munity, and Escherichia coli and Klebsiella pneumo-
niae, the other 2 most common agents reported, 
account for about 3% [14-19]. 

Listeria monocytogenes meningitis
L. monocytogenes is a gram-positive bacillus and 
facultative intracellular bacterium, it can be found 
throughout the environment in soil, vegetation 
and animals [20]. Listeriosis is considered among 
the most common bacterial foodborne infections, 
it reports a fatality rate of up to 30% when neuro-
logical involvement occurs [21]. 
The large majority of cases of listerioris are spo-
radic, but outbreaks occur after contamination 
of soft cheese or ready to eat food. Transmission 
occurs through the consumption of contaminated 
food such as meat (sausages, pate, ham, salami, 
and chicken), vegetables, ready-to-eat seafood 
(such as smoked fish or mussels), raw seafood, 
unpasteurized milk, soft-serve ice creams, and 
soft cheeses. In a multistate population-based 
study, L. monocytogenes grew from at least one 

food specimen in the refrigerators of 64% of 123 
patients with L. monocytogenes infection. In recent 
years, an increasing rate of listeriosis has been 
reported particularly in ageing people and in pa-
tients receiving immunosuppressive treatment 
[22, 23].
Intracellular cycle of L. monocytogenes and im-
mune response have been largely investigated, 
but the lack of an animal model makes some 
pathophysiological aspects of neurolisteriosis still 
unclear. L. monocytogenes invades the host cells us-
ing various host proteins to adhere. In the infect-
ed hosts, binding of L. monocytogenes to host cells 
involves a bacterial protein (Internalin) and a cell 
receptor (E-Cadherin) at the intestinal epithelium 
level [24]. 
After cell invasion, adjacent cells are invaded 
through plasma membrane protrusions and there-
fore cell-to-cell spread occurs without exposition 
to the extracellular environment so that, through 
this cycle, L. monocytogenes can escape to the hu-
man immune system [25]. The invaded cells can 
cross the intestinal epithelium barrier and also 
other tissues and organs such as the liver. Bacteria 
circulating in the blood, either free or associated 
with leucocytes, spread to the preferred sites of 
the L. monocytogenes transgressing the blood-brain 
barrier or the placental barrier [26]. 
Immunity to L. monocytogenes is mediated by 
T-cell limphokine activation of macrophage, 
which clears L. monocytogenes from the blood. In-
dividuals with T-cell dysfunction, such as preg-
nant women, the elderly, patients living with di-
abetes mellitus, transplant recipients, and those 
receiving immunosuppressive therapy based on 
drugs such as steroids or tumor necrosis factor 
(TNF)-α inhibitors are at risk of contracting an 
invasive form of listeriosis such as meningitis. 
HIV positive patients have a 10-100 fold increase 
of the risk of listeriosis on the basis of theoretical 
investigations and on the basis of clinical stud-
ies considering patients observed before current 
anti-HIV drugs availability. The increased risk of 
L. monocytogenes could be lowered by Cotrimox-
azole prophylaxis. In considering the actual risk 
of L. monocytogenes meningitis in HIV positive 
we have to underline that no case is reported in 
a recent study investigating bacterial meningitis 
in HIV positive patients. Also patients living with 
splenectomy can be considered at risk for liste-
riosis, although it is not clear how splenectomy 
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predispose to an infection with an intracellular 
pathogen such as L. monocytogenes [27-32].
The infection by L. monocytogenes in healthy in-
dividuals usually causes self-limited febrile di-
arrhea or can be asymptomatic; instead, in at 
risk individuals, it can cause clinical episodes of 
invasive listeriosis. The disease has three major 
invasive clinical presentations: bloodstream in-
fection, infection of the central nervous system, 
and maternal fetal listeriosis. In adults, the most 
common clinical form of listeriosis is meningitis, 
due to the bacterial tropism to the central ner-
vous system [33].

Listeria monocytogenes meningitis in elderly
L. monocytogenes meningitis in young previously 
healthy adults has been reported only in anecdot-
al observations, but its incidence approach to 9% 
in elderly on the basis of epidemiological data. Ta-
ble 1 reports the epidemiological findings of bac-
teria meningitis in elderly on the basis of 4 major 
studies [16-19].
Presentation of bacterial meningitis in elderly 
may be troublesome as clinical findings are not 
always suggestive of meningitis and main clini-
cal symptoms such as neck stiffness or fever may 
be absent. In fact, when we attempt to diagnose 
meningitis in elderly patients, we have to consid-
er that fever may be absent at the time of presen-
tation in the emergency room in a variable per-
centage of patients, headache and nuchal rigidity 
are noted in a proportion of cases approaching to 

60% and a depressed status of conscience may be 
related to a number of non-infective causes [34]. 
Studies on meningitis in elderly rarely enrolled a 
sufficient number of cases to establish the pecu-
liar characteristics of L. monocytogenes meningitis 
in this age.
On the basis of a study comparing the finding 
of meningitis presentation in respect to age, we 
can affirm that older patients with meningitis 
frequently are comatose, but report in a percent-
age below 50% nuchal rigidity or other signs of 
meningeal irritation such as Kernig’s or Brudz-
inski’s sign and that a linear correlation occurs 
between age and coma severity [34]. According 
to literature data, the prevalence of the classic 
triad of fever, neck stiffness, and altered mental 
status is below 50%, and almost all patients pres-
ent with at least 2 of the 4 classic symptoms of 
headache, fever, neck stiffness, and altered men-
tal status. In these patients only the absence of all 
the three classic elements supporting meningitis 
diagnosis (fever, nuchal rigidity and an impaired 
conscience status) has a relevant predictive value 
in excluding L. monocytogenes meningitis [34]. It 
is important to underline that nuchal rigidity has 
a relatively low accuracy in diagnosing bacteri-
al meningitis in ageing patients as non-infective 
diseases such as cerebrovascular accident, Par-
kinson’s disease or cervical arthritis may cause it. 
All these conditions may be frequently present in 
ageing patients requiring admission in an emer-
gency department [33-35].

Table 1 - Main studies involving an ageing population with bacterial meningitis.

Author Cases included Bacteria isolated in elderly (%) Bacteria isolated in adults (%)

Cabellos [18] 675 cases in 31 years S. pneumoniae 
N. meningitidis 
L. monocytogenes
Other/unknown

39
26
9
26

S. pneumoniae 
N. meningitidis 
L. monocytogenes
Other/unknown

30
39
5
26

Weisfelt [17] 696 cases in 42 months S. pneumoniae 
N. meningitidis 
L. monocytogenes
Other/unknown

68
14
7
11

S. pneumoniae 
N. meningitidis 
L. monocytogenes
Other/unknown

40
50
3
7

Domingo [19] 635 cases in 28 years S. pneumoniae 
N. meningitidis 
L. monocytogenes
Other/unknown

38
16
19
29

S. pneumoniae 
N. meningitidis 
L. monocytogenes
Other/unknown

26
16
19
39

Erdem [16] 159 cases in an 
unreported period (all 
over 50 years) 

S. pneumoniae 
N. meningitidis 
L. monocytogenes
Other/unknown

69
3
9
19

No data
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In a recent study attempting to investigate the dif-
ference of clinical presentation of L. monocytogenes 
and pneumococcal meningitis in patients aged 
over 50 years consecutively observed during a 
ten-year period, we reported that L. monocytogenes 
meningitis has distinctive findings that have to 
be considered in evaluating every ageing patient 
with meningitis (Table 2). In the cases investigat-
ed, diagnosing L. monocytogenes meningitis was 
more challenging than pneumococcal meningitis, 
as demonstrated by the lower percentage of cas-
es receiving a correct diagnosis within 48 hours 
from the onset of symptoms, but the clinical find-
ings of L. monocytogenes meningitis at the time of 
our diagnosis were similar. L. monocytogenes was 
frequently observed in comatose patients without 
a rapid progression to respiratory failure, sug-
gesting that the disease is severe, but it is not as 
rapidly progressive as pneumococcal meningitis 
[36]. The absence of extrameningeal infection or 
basal leak, the presence of an adjunctive condition 
causing immunocompromission were equally 
more suggestive of L. monocytogenes than pneu-
mococcal meningitis [36]. 
Given the lack of specificity or sensitivity of 
symptoms and signs, the basis for the diagnosis of 
meningitis is the lumbar puncture whose decision 
to perform in elderly has to be tempered by con-
sideration of the risk of complications from the 
procedure. Indeed, in this age an altered mental 
status and fever may be due to intracranial mass 
lesions such as brain abscess, tumor subdural he-
matoma, and cerebral infarction or hemorrhage 
which report a significant risk of brain herniation 
[37]. While for other age groups the main distinc-
tion is between viral and bacterial meningitis, in 
the geriatric population a more common problem 
is distinguishing between bacterial meningitis 

and infection at another site as the cause of fever 
and acutely depressed mental status [38].
Cerebro-spinal fluid (CSF) examination in adults 
with bacterial meningitis frequently shows pleo-
cytosis associated to an increase of protein con-
centration and low CSF glucose as compared to 
the blood concentration [39]. Gram staining the 
test with the higher specificity and the lower cost 
in patients with bacterial meningitis has an accu-
racy related to pathogen involved in meningeal 
disease. Atypical findings of CSF analysis and 
low yield of Gram staining have been described 
previously in L. monocytogenes meningitis [40]. 
A less evident increase in blood neutrophils and 
an equally not evident reduction of CSF glucose 
can be observed in patients with L. monocytogenes 
meningitis, suggesting that the evaluation of 
these parameters in elderly patients with bacte-
rial meningitis may support a presumptive etio-
logical diagnosis of L. monocytogenes meningitis 
before blood and CSF cultures are available, par-
ticularly when CSF Gram stain and the search of 
bacterial antigen within the CSF are negative [40].
The characteristics reported in CSF examination 
reflect the different growth rates of L. monocyto-
genes and S. pneumoniae and the aspects of the 
pathway of the immune system activation after 
pneumococcal or L. monocytogenes meningitis. 
In fact pneumococcal immunity is related to an 
IgM-mediated complement activation that results 
in a greater neutrophil activation, and L. monocy-
togenes immunity is associated with a cell-medi-
ated response and a relatively low activation of 
complement mediated immunity [41].
In our case-series (Table 3), we reported that age-
ing patients with L. monocytogenes meningitis did 
not show any significant difference in term of CSF 
cells and protein analysis, but we demonstrated 

Table 2 - Clinical and neurological findings of 131 ageing patients with bacterial meningitis.

Streptococcus pneumoniae
(109 cases)

Listeria monocytogenes
(22 cases)

P

Extrameningeal infection (%) 72 (66) 1 (5)* <0.0001

Respiratory failure within 48 hours from admission (%) 55 (50) 2 (10) <0.001

Fever (%) 96 (88) 22 (100) 0.12

Neck stiffness (%) 86 (79) 15 (68) 0.45

GCS <11 (%) 77 (71) 21 (95) <0.05

Motor deficit 9 (8) 1 (5) 0.99

Seizure before admission 9 (8) 2 (9) 0.99
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that CSF-glucose was significantly higher when 
L. monocytogenes was the causative agent. Fur-
thermore, when we considered blood examina-
tion, both white blood cells and blood neutrophils 
were higher when pneumococcal meningitis was 
diagnosed. This finding, although achieved statis-
tical significance, had a low practical impact due 
to the wide range of the values reported [36]. 
Treatment of bacterial meningitis in elderly is 
complicated by a number of factors including the 
increased frequency of resistance of S. pneumoniae 
to penicillin, the increased frequency of L. mono-
cytogenes, and the increased rate of resistance to 
third generation cephalosporin (IIIGC) of Esche-
richia coli. On the basis of current guidelines, em-
piric treatment of elderly patients with bacterial 
meningitis has to be based on administration of 
IIIGC coupled with ampicillin to cover the risk of 
L. monocytogenes. In this age, the Gram stain and 
the search of bacterial antigen have a pivotal role 
in guiding empirical choice considering that cov-
erage with drugs active against multi-resistant 
bacteria may be suggested in some cases at risk 
to harbor resistant bacteria such those requiring 
frequent antibiotic treatment or recently hospital-
ized [42, 43].
Although coverage of L. monocytogenes is gen-
erally provided by ampicillin administration, a 
number of other drugs show activity against L. 
monocytogenes and can be employed in the treat-
ment of meningitis [21]. With the exception of 
natural in vitro resistance to older quinolones, 
fosfomycin, and expanded-spectrum cephalo-
sporins, L. monocytogenes is widely susceptible 
to clinically relevant classes of antibiotics active 
against Gram-positive bacteria. Rifampin and 
vancomycin show an in vitro activity against L. 
monocytogenes, but clinical data are not sufficient 

for both the drugs. L. monocytogenes meningitis 
was reported during treatment with vancomycin 
in a neutropenic patient receiving the drug due to 
staphylococcal infection, demonstrating that the 
drug has not sufficient activity against L. mono-
cytogenes, at least in severely immunodepressed 
patients [44]. Instead, rifampin has bacteriostat-
ic activity against L. monocytogenes and resistant 
strains have been reported in patients with extra-
meningeal infection [45]. Levofloxacin has been 
proposed as empiric therapy of bacterial menin-
gitis to ensure L. monocytogenes coverage on the 
basis of pharmacological data, but its use has to 
be evaluated in larger series [46]. Only a few data 
can support use of Linezolid for the treatment of 
L. monocytogenes meningitis. Cotrimoxazole could 
be a valuable alternative for the treatment of L. 
monocytogenes meningitis due to its good penetra-
tion of CSF and antibacterial activity. Cotrimoxaz-
ole and amoxicillin demonstrated to be effective 
in a case series of 15 patients with L. monocyto-
genes meningitis [47].
Meropenem could be a valuable choice on the ba-
sis of in vitro data, but clinical evidences are not 
conclusive [42].
Elderly patients are considered at the highest risk 
of an unfavourable outcome after bacterial men-
ingitis being deaths associated to bacterial menin-
gitis itself or to cardiovascular or other comorbid-
ities [48]. Mortality of L. monocytogenes meningitis 
in elderly approaches to 30% but patients with 
a history of L. monocytogenes meningitis report 
a higher long-term mortality due to death from 
cancer, suggesting that ageing patients have to be 
screened for the predisposing conditions after L. 
monocytogenes meningitis [49]. In our case-series 
comparing patients with L. monocytogenes menin-
gitis to those with pneumococcal meningitis, we 

Table 3 - Laboratory findings of 131 ageing patients with bacterial meningitis.

Streptococcus pneumoniae 
(109 cases)

Listeria monocytogenes
(22 cases)

P

White Blood Cells (x103 cells /µL)* 18.3 (12.8-23.6) 15.9 (8.6-18.6) <0.05

Neutrophils (x103 cells /µL)* 16.4 (9.9-20.9) 12.7 (6.8-14.8) <0.01

Platelets (x103 cells /µL)* 167 (137-238) 146 (106-170) 0.06

CSF glucose (mg/dl) 10 (4-33) 39 (10-92) <0.0001

CSF cells (x103 cells /µL)* 1.7 (0.4-8.4) 1.2 (0.5-2.7) 0.24

CSF protein (mg/dl)* 551 (206-999) 370 (270-481) 0.09

Erythrocyte sedimentation rate* 86 (64-97) 70 (62-88) 0.91

*data are expressed as median (interquartile range).
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reported that despite a lower percentage of cases 
affected by L. monocytogenes meningitis received 
an appropriate therapy within 48 h from the on-
set of symptoms, mortality rate was lower than 
pneumococcal meningitis on the basis of multi-
variate analysis and patients surviving after L. 
monocytogenes meningitis did not show neurolog-
ical sequelae.

n CONCLUSiONS

Bacterial meningitis is a serious and life-threat-
ening disease. L. monocytogenes is the third most 
frequent cause of bacterial meningitis in immu-
nocompromised patients and elderly individu-
als. Clinical and laboratory findings of L. mono-
cytogenes meningitis are similar to those of the 
general population with bacterial meningitis, 
including those immunocompromised [50]. Pre-
sumptive diagnosis of L. monocytogenes meningi-
tis should be based on the anamnestic findings 
(i.e. current immunosuppressive therapy), on 
the search for other infective foci, clinical sta-
tus (i.e. comatose status, rapid progression to 
respiratory failure) and CSF characteristics. The 
associated mortality is relatively low, but care-
ful evaluation for relevant comorbidity has to be 
warranted.
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