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IntroduCtIon

Differential diagnosis of fever is probably 
one of the most challenging topics in In-
ternal Medicine, especially if not associated 
with specific symptoms or signs. Altered 
mental status can be related to the underly-
ing infectious disease or be a symptom itself. 
A detailed investigation of patient’s past 
medical history and risk factors, a complete 
physical examination and the execution of 
cultures before starting an antibiotic therapy 
are essential for the definition of diagnosis 
and treatment.

This case report allows to show the com-
plexity of reaching the correct diagnosis and, 
consequently, the appropriate therapy.

Why Do we Describe This Case
We describe this case to point out how dif-
ficult could be to reach a correct diagnosis 
when signs and symptoms are nonspecific 
and could be referred to many different 
causes. Additionally, our patient had ra-
diological sign of pneumonia which could 
explain the clinical presentation, but the 
absence, at the onset, of typical signs of 
lower respiratory tract infections could 
suggest a hematogenous pulmonary local-
ization of Listeria. The alteration of his 
mental status was considered subsequent 
to age and fever
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Case report

Abstract
We describe the case of a 66-year-old man who was admitted to the Emergency Department 
with high fever, urinary incontinence, asthenia, and altered mental status characterized by 
drowsiness and lethargy from the previous night. The head CT scan was negative, while the 
chest X-ray showed a right basal reduced transparency and solitary pulmonary nodules already 
known and considered as expression of asbestosis. No acute neurological signs were observed 
by the consultant neurologist. A diagnosis of right basal pneumonia complicated by delirium 
was made and an empiric antibiotic therapy with ceftriaxone plus azithromycin was started. 
As patient’s conditions did not improve in the following 48 hours, a lumbar puncture was 
performed, with the microbiological isolation of L. monocytogenes. According to the indications 
of the infectious disease consultant, a new antibiotic regimen with ampicillin/sulbactam plus 
gentamicin was introduced. The chest CT scan performed as further examination revealed right 
pleural thickening highly suspicious for mesothelioma. The patient was discharged after 4 weeks 
with no neurological deficits.
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and Pneumococcal urinary antigen tests 
were performed and an intravenous em-
piric antibiotic therapy with ceftriaxone 
plus azithromycin was then started, as well 
as intravenous fluids.

Urine test and antigen test turned out 
all negative. Blood samples were analyzed 
also for Interferon Gamma Release Assays 
(in our hospital the IGRA Test is executed 
with the Quantiferon® TB Gold), which ap-
peared to be positive; a chest CT scan with 
contrast was then scheduled.

Finally, the patient underwent to a head 
CT scan without contrast, which was nega-
tive for acute focal lesions, cerebral masses, 
or abscesses.

Since the patient’s conditions did not im-
prove in the following 48 hours, especially 
he was increasingly asthenic and lethargic 
and he answered to simple questions only if 
pressured, a new neurological consultation 
was requested, suspecting a Central Nervous 
System (CNS) involvement. A lumbar punc-
ture was eventually carried out, showing a 
moderately turbid cerebrospinal fluid (CSF). 
The microscopic examination revealed 112 
cells/μl (normal values 0-5 cells/μl) with 
prevalence of polymorphonuclear neutro-
phils and no bacterial cells; at the biochem-
ical analysis, CSF glucose was reduced (13 
mg/dl, with plasma glucose of 122 mg/dl, 
with normal values among 60-70% of plas-
ma glucose, i.e. 73-85 mg/dl) while CSF 
proteins were increased (129 mg/dl, normal 
values 15-45 mg/dl), suggesting a bacterial 
meningitis. Few hours later, a Gram positive 
bacillus highly suggestive for L. monocyto-
genes was identified in the CSF culture. 
Table I reports antimicrobial susceptibility 
of Listeria monocytogenes.

Antibiotic therapy was then shifted, ac-
cording to the indications of the infectious 
disease consultant, from ceftriaxone plus 
azithromycin to ampicillin/sulbactam plus 
gentamicin; on the 4th hospital day, also one 
of the three blood cultures became positive 
for L. monocytogenes, susceptible to penicil-
lin. In few days the patient’s clinical and 
neurological conditions improved and the 
fever disappeared. The antibiotic regimen 
was prescribed for 21 days.

Moreover, the chest CT scan organized to 
better define the pulmonary nodules showed 
right pleural thickening with focal enhance-
ment and significant pleural effusion, as well 
as right pulmonary nodules with pathologic 
enhancement, confirmed by the following 
position emission tomography (PET) and 
suggestive for pleural mesothelioma.

Antibiotic
Listeria monocytogenes

S/r/I

Amoxicillin/clavulanate S

Ampicillin S

Cefotaxime R

Chloramphenicol R

Erythromycin I

Moxifloxacin R

Rifampicin R

Tetracycline R

Co-trimoxazole I

table I. Antimicrobial 
susceptibility of Listeria 
monocytogenes.
I = intermediate;  
MIC = minimal inhibitory 
concentration;  
R = resistant;  
S = susceptible

CASe deSCrIptIon

A 66-year-old man was admitted to the 
Emergency Department of our hospital 
complaining of high fever (39.5°C), hy-
potension (BP at the admittance 90/60), 
occasional urinary incontinence, asthenia, 
and altered mental status characterized by 
drowsiness and lethargy from the previous 
night. Moreover, a lipothymic episode while 
he was going to the toilet was reported. 
Glasgow come scale was 12.

His previous medical history was signifi-
cant for a duodenal ulcer occurred approxi-
mately 25 years before for which he was 
in treatment with proton pump inhibitors, 
benign prostatic hypertrophy, and solitary 
pulmonary nodules known since 2011 and 
considered likely related to asbestosis (he 
worked in the construction sector); at that 
time, a nodule biopsy was proposed, but the 
patient declined.

A chest X-ray showing a right basal re-
duced transparency and the already known 
solitary pulmonary nodules was performed; 
blood tests were remarkable for neutrophilic 
leukocytosis (WBCs 12.0 × 109/l with 88% 
of neutrophils) and high C-reactive pro-
tein (22 mg/dl, normal values < 0.5 mg/dl). 
The consultant neurologist did not observe 
any focal neurological sign (particularly, 
Kernig’s and Brudziński’s signs were nega-
tive) and considered lethargy and altered 
mental status as consequent to high fever 
and dehydration.

The patient was therefore admitted to the 
Internal Medicine Unit with the diagnosis 
of right basal pneumonia complicated by 
delirium.

Hence, three blood cultures from differ-
ent sites, urine test, as well as Legionella 
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life-threatening infections including sepsis, 
meningitis, or meningoencephalitis and less 
commonly rhomboencephalitis, due to its 
tropism to the central nervous system [9]. 
Less often, brain abscesses due to Listeria 
have been reported [10].

L. monocytogenes is the fourth most fre-
quent cause of bacterial meningitis [11]. The 
typical triad of fever, neck stiffness, and al-
tered mental status is described only in 44% 
of patients with meningitis, but 95% has 
at least two of the four symptoms among 
headache, fever, neck stiffness, and altered 
mental status [12]. However, the incidence 
of meningeal signs among patients with L. 
monocytogenes is lower than that among cases 
of meningitis due to other causes of bacterial 
meningitis [13].

Patients with L. monocytogenes meningi-
tis are frequently comatose and they do not 
develop a rapid progression to respiratory 
failure, suggesting that the disease is not as 
rapidly progressive as pneumococcal men-
ingitis [14].

In elderly people, clinical presentation 
could be troublesome, as main clinical symp-
toms such as fever or neck stiffness may be 
absent [15] or related to other diseases typi-
cal of aging patients, as Parkinson’s disease 
or cervical arthritis; an altered mental sta-
tus could be expression of several infectious 
or non-infectious underlying causes [16]. 
Moreover, its incidence approaches to 9% 
in this group [17].

Our patient did not present headache 
nor neck stiffness and denied dubiously 
preserved food ingestion; moreover, the 
chest X-ray showed a soft right basal opac-
ity consistent with early radiological sign 
of pneumonia, which could explain the 
patient’s symptoms. Antibiotic therapy for 
community-acquired pneumonia (CAP) 
was thus started.

As the symptoms did not improve, actually 
the level of consciousness worsened, a CNS 
involvement was suspected and the CSF 
examination showed pleocytosis associated 
with an increase in protein concentration 
and low CSF glucose as compared to the 
blood concentration, which are the typical 
findings of bacterial meningitis [12]. CSF 
cultures yielded L. monocytogenes susceptible 
to ampicillin and amoxicillin/clavulanate, 
resistant to cefotaxime, chloramphenicol, 
moxifloxacin, rifampicin, and tetracycline, 
and intermediate to erythromycin and co-
trimoxazole (Table I). Susceptibility to gen-
tamicin was not reported.

The patient was discharged after 4 weeks 
of hospitalization without neurological 
deficits.

After 1 month a video-assisted thoraco-
scopic surgery (VATS) for pleural biopsy 
and pleurodesis was performed. Histologi-
cal examination revealed malignant cells 
compatible with primitive lung adenocar-
cinoma. Therefore, the patient was referred 
to an oncologist and a thoracic surgeon in 
order to define his further therapeutic plan.

dISCuSSIon

L. monocytogenes is the most frequent hu-
man pathogen of Listeria genus, followed by 
L. ivnovii [1]. Listeria is a Gram positive, 
facultatively anaerobic, no spore-forming, 
motile, rod-shaped bacterium. It is a fac-
ultative intracellular bacillus, which can be 
isolated in soil, vegetation, wood, animals 
and decaying matter in the natural envi-
ronment, thanks to its ability to survive in 
extreme conditions, as wide pH range, high 
salt concentrations, or at refrigeration tem-
peratures [2].

Listeriosis is a bacterial food-borne infec-
tion, with a fatality rate of up to 30% when 
involves CNS, despite adequate antibiotic 
treatment [3]. Transmission occurs through 
the ingestion of contaminated food, espe-
cially undercooked food, raw vegetables or 
seafood, non-pasteurised cheese and milk 
[4,5]. It is responsible for the highest hos-
pitalization and mortality amongst food-
borne [5].

Proton pump inhibitors (which our pa-
tient was taking due to his previous history 
of duodenal ulcer) and other drugs reducing 
gastric acid increase the risk of illness, be-
cause gastric low pH represents an impor-
tant barrier to Listeria [6].

Its incidence in Europe is 0.34-0.52 per 
100,000 inhabitants per year [7], and it 
mainly occurs in particular at-risk groups: 
pregnant women, elderly (considered as 
aged over 50 years old), immunosuppressed 
transplant recipients, patients with impaired 
cell-mediated immunity, diabetics, and neo-
nates. Malignancy is the main predisposing 
risk factor [8].

In immunocompetent people, L. monocy-
togenes might cause febrile gastroenteritis, 
which is usually mild and self-limiting in 
few days, after a incubation period variable 
from 24 hours to 3 weeks. In at-risk groups, 
this bacterium is an important cause of 

https://creativecommons.org/licenses/by-nc/4.0


40 Clinical  Management  Issues   2018; 12(1) © 2018 The Authors. Published by SEEd srl. This is an open access article under  
the CC BY-NC 4.0 license (https://creativecommons.org/licenses/by-nc/4.0)

A 66-Year-Old Man With Fever and Altered Mental Status: A Case Report

but it is not able to cross the blood-brain 
barrier reaching therapeutic concentration, 
thus its use is limited in cases of meningitis 
[25]. Cephalosporins are ineffective while 
steroids are not recommended [26].

We initially considered pneumonia as con-
sequent to the systemic dissemination of L. 
monocytogenes; then, after the improvement 
of the patient’s conditions, we performed a 
chest CT and a whole body PET scan which 
suggested the likely neoplastic nature of the 
pulmonary nodules, subsequently confirmed 
by histological examination, attesting malig-
nancy as the main risk factor for L. monocy-
togenes meningitis.

ConCluSIon

This case emphasizes the need of con-
sidering L. monocytogenes meningitis in the 
differential diagnosis of fever and altered 
mental status in any patient, even if immu-
nocompetent, especially in the elderly, due 
to its high mortality rate.

Moreover, with the increasing number 
of the elderly population and the spread of 
vaccinations against H. influenzae, S. pneu-
moniae, and N. meningitis, L. monocytogenes 
meningitis is expected to become more fre-
quent in adult population.

Finally, when a L. monocytogenes menin-
gitis is diagnosed in an immunocompetent 
patient, a detailed investigation of risk fac-
tors should be done to rule out underlying 
neoplastic diseases.

Real-time polymerase chain reaction 
(PCR) assay is a relatively new and rapid test 
to detect L. monocytogenes, especially helpful 
when patients have received antibiotic ther-
apy before the lumbar puncture execution, 
with a moderate sensitivity and specificity of 
80% [18]. We did not perform PCR analysis 
because, unfortunately, it is not available in 
our hospital. However, PCR assays must not 
replace CSF and blood cultures, as these are 
the only techniques which test antimicrobial 
susceptibility.

According to guidelines [19,20], the treat-
ment of choice of L. monocytogenes menin-
gitis is ampicillin plus a synergistic amino-
glycoside for at least 3 weeks. In patients 
with β-lactams allergy, co-trimoxazole is 
the best alternative thanks to its favorable 
penetration through the blood-brain bar-
rier [21]. Fluoroquinolones accumulate in 
monocytes, which are the target cells of L. 
monocytogenes, and are rapidly bactericidal; 
however, their clinical activity is not as high 
as in experimental models, apparently be-
cause these antibiotics are less active against 
intracellular than extracellular forms of L. 
monocytogenes [22]. Linezolid has a prov-
en in vitro activity against this bacterium, 
but clinical data are currently limited [23]. 
Meropenem has reported to cause a higher 
mortality compared to penicillin, in spite of 
its low minimum inhibitory concentration 
(even lower than that of ampicillin) against 
L. monocytogenes, supposedly due to some 
difference in their intracellular activity [24]. 
Vancomycin is bactericidal within six hours, 
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The most common errors
 y Not investigating the past medical history
 y Not performing complete physical examination
 y Not considering disturbance of consciousness as expression of an underlying neurological 
disease but only age-related or fever-related; it is always necessary to ask about the previ-
ous mental status

 y Delaying blood cultures and lumbar puncture
 y Delaying antibiotic prescription
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