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Neurolistériose 
Quand l’évoquer?

Comment la prendre en charge?



ü L. monocytogenes : distribution ubiquitaire

ü Surveillance DO; exhaustivivité élevée 87%

ü Infection rare : environ 100 cas/ an  France 

ü Neurolistériose = 4*- 6**% des méningites bactériennes

üNeurolistériose = 1*- 10%** des encéphalites infect. documentées
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Granerod LID 2010*
Mailles CID 2009**

Neurolistériose 
Pourquoi la question se pose?

Van de Beek NEJM 2004*
Tubiana, JNI 2018**



üLa listériose est une infection grave
Mortalité 24-30%, stable depuis 40 ans
Séquelles chez 44% des survivants

ü Le traitement présente des spécificités
Corticothérapie contre indiquée
Céphalosporines de 3ème generation inefficaces

ü Le diagnostic est souvent retardé
L ’examen direct du LCR n’est positif que dans 32% des cas
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Mylonakis Medicine 1998
Charlier LID 2017

Neurolistériose 
Pourquoi la question se pose?
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Distribution des âges des patients avec Neurolistériose 
MONALISA n=252

UK guidelines > 60 : manquent 25%

Neurolistériose
Quel terrain? 
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Characteristics Neurolisteriosis      N=252

Age – years 67±16
Male gender – no. (%) 152 (60)

US guidelines > 50 : manquent 12%

> 80 ans : 21%

< 40 ans sans comorbidité : 5%



Neurolistériose
Quel terrain?
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Characteristics Neurolisteriosis      N=252

Age – years 67±16
Male gender – no. (%) 152 (60)
Associated comorbidities

Median number of associated  comorbidities 3 [1; 4]
Median number of immunosuppressive comorbidities 2 [1; 3]
At least one immunosuppressive comorbidities 216/252 (86)

ü Comorbidités immunosuppressives
ü Diabète 22%
ü Cancer solide 19%
ü Hémopathie 14%
ü Lymphopénie 12%
ü Corticothérapie < 5 ans / active     31%/19% 
ü IS/corticothérapie < 5 ans /actifs 40%/ 28%

PAS LA GROSSESSE
Charlier LID 2017
Adriani CMI 2012

ü Comorbidités liées à l’âge



Neurolistériose
Consommation aliment à risque ?
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ü Identifiée chez 100% des cas et des témoins (252/252 et 94/94)
ü Incubation 9 jours (1-14j)
ü 3 sources : lait cru/charcuterie/ preparations traiteurs

Goulet 
BMC Infect Dis 2012
Dalton NEJM1997
Aureli NEJM 2000
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Raw milk dairy products
Meat spreads patés
Ready to eat food

Sprouts (USA 2009)
Cantaloupe (USA 2011)

Caramel apples (Canada 2014)

1980 2020

Polony in South Africa (2016-7)



ü Méningo-encéphalite 84%

ü Méningite isolée 13%

ü Encéphalite isolée 3%

üDélai premier symptôme / réalisation de la PL : 3.3 j (SD 5)

üFièvre 96%

üAtteinte du tronc cerebral rare 17% et non spécifique

à fréquence égale chez cas et témoins

ME
Meningo-encéphaliteE. M.

Neurolistériose
Quels signes cliniques?
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Charlier Lancet ID 2017
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Neurolistériose
Profil LCR?
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Neurolistériose
Bactériologie
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Charlier LID 2017
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those who did not receive adjunctive dexamethasone 
survived (p=0·024), although both groups had similar 
mean Glasgow Coma Scale scores (12 [SD 3] in both) and 
similar proportions with encephalitis (28 [86%] of 32 vs 
185 [84%] of 220). Presence of encephalitis-associated signs 
was the strongest parameter associated with persistent 
neurological impairment in neurolisteriosis cases 
(78 [52%] of 149 vs one [3%] of 32).

To assess the relevance of bacteraemia versus neuro-
listeriosis (bacteraemic or not) classifi cation, a hierarchical 
clustering was done (appendix p 9). The analysis showed 
three clusters, one almost exclusively neurolisteriosis 
cases (cluster 3), and two other clusters (clusters 1 and 2) 
comprising predominantly bacteraemia cases as well as 
neurolisteriosis cases with a higher rate of positive blood 
culture and poorer outcomes than in cluster 3: cluster 1 
comprised patients with iatrogenic immunosuppression 
and cluster 2 older patients (appendix p 30). In agreement 
with these results, survival of patients with bacteraemic 
neurolisteriosis was signifi cantly lower than in patients 
with non-bacteraemic neurolisteriosis, but in the range of 
those with bacteraemia alone (fi gure 4B).

Discussion
The quasi-exhaustiveness of the National Surveillance 
System for listeriosis in France made it possible to do 
the fi rst prospective clinical study on listeriosis. We 
found that more than 80% of infected mothers 
experienced major fetal or neonatal complications and 
only 39% of patients with neurolisteriosis survived and 
fully recovered. Fetal losses occurred at less than 
29 weeks of gestation and within 2 days of hospital 
admission and new factors independently associated 

with mortality were identifi ed. Our data show the 
deleterious eff ect of adjunctive dexamethasone in 
neurolisteriosis, and argue for the use of beta-lactam 
and gentamicin or co-trimoxazole over other anti-
microbials for bacteraemia and neurolisteriosis.

The strengths of this study are its exhaustiveness at 
inclusion and follow-up (99% of patients had follow-up 
data available), and the wide array of data collected 
(more than 500 items) for each patient. It is unusual to 
capture an almost complete dataset associated with a 
given pathogen on such a large scale in space and time. 
MONALISA provides crucial new data on listeriosis.

An unexpectedly high proportion of mothers with 
listeriosis report an African origin (33%), associated in 

Figure 3: Clinical and biological presentation of neurolisteriosis
(A) Clinical features of neurolisteriosis. *Study population included the 

252 patients with neurolisteriosis. †Brainstem involvement was defi ned by the 
presence of any cranial nerve lesion (except the fi rst nerve). ‡Cerebrospinal fl uid 

(CSF) examination was done in 235 patients with neurolisteriosis; opening 
pressures (intracranial presssure of the CSF measured during lumbar puncture) 

were not assessed. §Polymorphonuclear cells to nucleated cells ratio was assessed 
in 231 patients. ¶CSF to blood glucose ratio was determined for 197 patients. 

||Listeria monocytogenes-specifi c PCR results for CSF were positive in ten of 
16 tested samples: one of one with a 16s amplifi cation, eight of 14 with a hly 

amplifi cation, and one of one other non-specifi ed local amplifi cation technique; of 
the three patients with PCR-positive CSF and concomitant negative cultures, two 
had antibiotics when lumbar puncture was done. (B) Schematic representation of 

clinical and microbiological baseline features of neurolisteriosis. Left: green, clinical 
encephalitis (n=218); blue, clinical meningitis (n=163); red, CSF abnormality 

among patients with neurolisteriosis (n=235). Right: red, positive blood culture 
(n=142); blue, positive CSF culture (n=197). **Encephalitis was defi ned by the 

presence of at least one of the following symptoms with no alternative cause than 
listeriosis identifi ed: altered consciousness (score on Glasgow Coma Scale <15), 

seizures, new onset of neurological symptoms, and abnormality on 
electroencephalography consistent with encephalitis (appendix). 

††CSF abnormality was defi ned by at least one of the following conditions: a 
nucleated cells count of more than 4 per µL, protein count of less than 0·5 g/L, or 

the presence of Listeria monocytogenes in the cerebrospinal fl uid by culture or PCR. 
‡‡11 patients and six patients with clinical encephalitis but no alteration of the CSF 

had no lumbar puncture performed.
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28 

Clinical 
meningitis
(n=163) 

Positive 
PCR in the 
CSF (n=10)

6‡‡

11‡‡

Clinical encephalitis**
(n=218) 

Positive blood 
cultures
(n=142) 

Positive CSF
culture (n=197) 

Alteration of 
the CSF†† (n=235) 
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•Examen direct positif LCR 32%

•Culture positive LCR 84%

•PCR positive LCR 63%

•Hémocultures positives  63%



Neurolistériose
Profil clinique/LCR
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Charlier LID 2017

•Examen direct positif LCR 32%

•Culture positive LCR 84%

•Hémocultures positives  63%

•Aucun patient ne présentait une méningite lymphocytaire isolée, 
sans atteinte encéphalique, ni comorbidité immunosuppressive

ME
Meningo-encéphaliteE. M.



Lesion (n=, %) Study population, n=71 
patients

Meninges Meningitis 25/71 (35%)

Parenchyma Brain abscess(es) 4/71 (6%)
Nodular lesions evocative of abscesses 7//71 (10%)

Non-specific whitte matter lesion 42/71 (59%)

Atrophy 33/71 (46%)

Dilated Virchow-Robin spaces 22/71 (31%)

Cerebral herniation 2/71 (2%)

Diffused brain edema 1/71 (1%)

Ventricule Contrast-enhancing ventricles 2/71 (3%)

Hydrocephalus 10/71 (14%)

Vessels Vasculitis 2/71 (3%)

Haemorrhage 10/71 (14%)

Ischemia 7/71 (10%)

Other Concomitant tumoral lesion 5/71 (7%)

None No lesion 9/71 (13%)

Specific lesions

Comorbidities

Profil radiologique
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Parameter Odds ratio (95% CI) p 
value

Parenchymal involvement with abscess(es), nodule(s) 
and/or non-specific white matter lesions

5.60 (1.42-29.6) 0.02

Multivariate analysis

Profil radiologique
Valeur pronostique

Charlier CID 2019



Prise en charge
données in vitro
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üRésistance naturelle

üPas d’émergence de résistance antibiotique

üPeu de molécules bactéricides in vitro 

üSynergie de la combinaison amoxicilline/gentamicine

Amoxicilline
Carbapénèmes
Gentamicine, 
Triméthoprime, 
Moxifloxacine,
+/- Rifampicine

Penn AAC 1982
Hof CMR 1997

Naim 1995
Grayo AAC 2008

Tuazon AAC 1982
Winslow AAC1982

Scheld RID 1083
Michelet AAC 1994 and 1998

C3G,
Aztréonam, 
Oxacilline, 
Clindamycine, 
Acide fusidique, 
Acide nalidixique  
Fosfomycine



Prise en charge
données in vitro
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üRésistance naturelle

üPas d’émergence de résistance antibiotique

üPeu de molécules bactéricides in vitro

üCombinaisons antagonistes in vitro

erythromycin+ penicillin

ERYTHROMYCIN INTERACTIONS WITH LISTERIA SP. 291

TABLE 2. MICs and MBCs of gentamicin as
determined in TPB and MHB'

L. monocytogenes MIC/MBC in MIC/MBC in MHBc
strain TPBb (>g/ml) (,ug/ml)

1 1.25/2.5 0.156/2.5
2 1.25/5.0 0.625/1.25
3 1.25/5.0 0.312/1.25
4 1.25/2.5 0.312/1.25
5 2.5/5.0 0.156/0.625
6 2.5/10.0 0.312/1.25
7 1.25/2.5 0.312/2.5

a Results did not differ from those shown when
TPB-S and MHB-S were used.

b Unsupplemented TPB was determined to contain
23 mg of calcium per liter and 16 mg of magnesium per
liter.

Unsupplemented MHB was determined to contain
18 mg of calcium per liter and 3 mg of magnesium per
liter.

ranged from 7.8 to 62.5 ,ug/ml; those for ampicil-
lin ranged from 15.6 to 125.0 ,ug/ml. Penicillin
and ampicillin were equal in their inhibitory and
bactericidal activities against these seven Lis-
teria isolates. The activity of erythromycin was
similar for six of seven strains which had an MIC
of 0.12 sig/ml and an MBC of 15.6 ICg/mlfor two
strains and 62.5 ang/ml for the five other strains.
The MIC and MBC of gentamicin for these

same seven Listeria strains are listed in Table 2,
as determined in MHB and in TPB. In MHB the
MICs were between 0.156 and 0.625I tg/ml,
whereas those determined in TPB were consis-
tently 2 to 16 times higher. The MBCs were less
disparate between the two media but, when
different, were two to eight times higher in TPB
(strains 2 to 6). The use of TPB-S and MHB-S
yielded results which were, in all instances,
within 1 dilution of those determined in the
respective unsupplemented media.
Erythromycin combined with a penicillin. The

effects of combining erythromycin with a peni-
cillin on the growth of L. monocytogenes 1

TABLE 3. FIC index determined from
checkerboard combinations of erythromycin plus a

penicillina

L. monocytogenes Erythromycin
strain plus penicillin Epytsampicilnstrain ~~G plus ampiCillin

1 1.0 1.0
2 0.5 2.0
3 2.0 2.0
4 1.0 1.0
5 2.0 1.0
6 1.0 2.0

a FIC index = 1.0, indeterminate effect; FIC index
< 0.5, synergism; FIC index > 1.0, antagonism. See
the text for the definition of index.
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FIG. 1. Effects on L. monocytogenes 2 of erythro-

mycin (5 ,ug/ml), penicillin G (10 ,ug/ml), and ampicillin
(10 ,ug/ml), alone and in combination. Symbols: 0,
control; 0, erythromycin alone; U, penicillin G alone;
A, ampicillin alone; A, erythromycin plus ampicillin;

l, erythromycin plus penicillin G.

through 6 were initially evaluated with the
checkerboard method. Table 3 lists the FIC
index for these antibiotic combinations. Eryth-
romycin plus penicillin G was antagonistic for
two isolates, indeterminant for three, and syner-
gistic in one instance. However, erythromycin
plus ampicillin was antagonistic for three iso-
lates, indeterminate for three, and synergistic
for none. For L. monocytogenes 2, 5, and 6, the
effect of erythromycin combined with penicillin
G was different from the effect of erythromycin
combined with ampicillin.
The effect on Listeria growth of erythromycin

combined with a penicillin also was evaluated by
the quantitative killing curve method. Erythro-
mycin (5 ,ug/ml) in combination with either peni-
cillin G or ampicillin (10 ,ug/ml) antagonized the
listericidal activity of the penicillin for all seven
strains. Figure 1 depicts, as representative, the
killing curve of L. monocytogenes 2, the strain
with the most diverse checkerboard results.
Results for all strains were unchanged when
bacteria in the log phase of growth were studied.
To investigate the importance of timing and

the sequence of combining the antibiotics on the
observed antagonism, we preincubated the lis-

VOL. 22, 1982

control

ampicillin

erythromycin+ ampicillin

penicillin

erythromycin

Penn AAC 1982
Hof CMR 1997

Naim 1995
Grayo AAC 2008

Tuazon AAC 1982
Winslow AAC1982

Scheld RID 1083
Michelet AAC 1994 and 1998



Prise en charge
données animales 
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üEfficacité des molécules bactéricides dans modèles rongeur/lapin

üAmoxicilline+ gentamicine > cotrimoxazole (méningite rat)

ü Amoxicilline + gentamicine > = amoxicilline (méningite lapin/souris)

üPas de supériorité d’une combinaison sur une autre

Scheld JID 1979
Hof Infection 1989

Michelet AAC 1999



Prise en charge
Diffusion méningée
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Nau CMR  2010

üAmoxicilline : 6-20%

üImipénème : 14%, Méropénème 39%

üAminosides : 20%

üFluroquinolones 30-70%

üTriméthoprime 40-50%

Nau CMR 2010



üAssociation indépendante avec meilleure survie

üDurée de la bithérapie (< >3 jours ) a un effet protecteur independent 
OR 0.35 [95% CI 0.22–0.56], p<0.0001).

17

Paramètre OR DECES [95CI] P

Cotrimoxazole 0·49 (0·26–0·92) 0·027 

Aminoside 0·60 (0·38–0·94) 0·024 

Betalactamine active 0·10 (0·04–0·26) < 10^4

MONALISA
Patients avec septicémie et 
neurolistériose 

Survie avec Survie sans
Betalactamine active 66% 11%
Aminoside 69% 46%
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MONALISA
Patients avec septicémie et 
neurolistériose 

üCombinaison amoxicilline/gentamicine
üAmoxicilline 200mg/kg/j à 21 jours 
üGentamicine 5 mg/kg/j à au moins 3-5 jours

üPlace du cotrimoxazole (TMP 8mg/kg/j) 
üEn deuxième intention
üEn association dans les formes abcédées
üAllergie betalactamines

üPlace méropénème  mal définie 
üAllergie amoxicilline 
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Neurolistériose
Pas de dexaméthasone

Paramètre OR DECES  [95CI] P

Dexaméthasone adjuvante 4·58 (1·50–13·98) 0·008 

Survie avec Survie sans
Dexamethasone 47% 73%



Neurolistériose
Facteurs associés à la mortalité
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France with lower socioeconomic conditions, mirroring 
the increased incidence of maternal–neonatal listeriosis in 
US Hispanic and UK ethnic minorities.19–21 Since higher 
fecundity rates cannot account for this phenomenon,14 the 
role of specifi c dietary habits (as described in Hispanic 
minorities in the USA21) remains to be studied, along with 

the contribution of listeriosis awareness, health-seeking 
behaviour, and health-care system access in this 
population. The study highlights the challenges of 
maternal diagnosis. Mothers had a large array of 
symptoms, none of them sensitive for the diagnosis of 
listeriosis. Furthermore, symptoms might vary largely. 
Fever, for instance, has been reported in 16–65% of 
mothers.5,22 Maternal blood cultures (on which diagnosis 
before delivery relies) were negative in 45%, arguing for 
the maintenance of anti-listeria therapy despite negative 
maternal blood cultures where listeriosis is suspected. 
This fi nding refl ects previous retrospective analyses that 
report only a 45% positivity of maternal blood cultures.5 
The prospective design of the study allowed a precise 
evaluation of fetal outcomes, with 83% of infected mothers 
experiencing major fetal or neonatal compli cations, which 
is worse than has been estimated in retrospective studies.3,5 
Term at onset is the crucial outcome parameter. Risk of 
fetal death is minimal when listeriosis occurs after 
29 weeks of gestation, and whatever the term of pregnancy 
after the fi rst 2 days of admission to hospital. This 29 week 
cutoff  is slightly lower than previously reported, with fetal 
losses even in late pregnancies being rarely reported.10 This 
fi nding might refl ect an increased medical awareness, in 
the context of French recom mendations on the empiric 
prescription of amoxicillin when listeriosis is suspected 
during pregnancy.23

The MONALISA study identifi ed the clinical features and 
prognosis of non-maternal listeriosis with an unprecedented 
precision. Regarding neurolisteriosis, our fi ndings show 
the lack of sensitivity of brainstem involvement, despite its 
frequent reporting in retrospective studies.4 This result 
emphasises the rarity of isolated encephalitis, in agreement 
with previous data reporting the low frequency of “isolated 
brain abscesses/cerebritis”.4 Long-term neurological 
sequelae were observed in 44% of surviving patients with 
neuro listeriosis, refl ecting that reported in the Dutch cohort 
of 92 patients with neurolisteriosis and more than that 
reported for bacterial meningitis (18%) and infectious 
encephalitis (33%).24–26 That only 33% of patients with 
L monocytogenes encephalitis survived without persisting 
impairment further under scores the severity of neuro-
listeriosis. New independent factors associated with 
mortality in bacteraemia and neurolisteriosis were 
identifi ed. The strongest factors are ongoing cancer, multi-
organ failure, decompensated comorbidity, monocytopenia, 
and also concomitant bacteraemia for neurolisteriosis. Only 
older age and malignancies were previously identifi ed; 
other features such as alcoholism, antacid uptake, 
corticosteroid medication, chronic lung or kidney disease, 
blood transfusion, and Asian and Hispanic ethnicity 
recognised as risk factors for death in smaller cohorts were 
not shown in our study.8,9,27

Neurolisteriosis in human beings is a blood-borne 
infection. Positive blood cultures at the time of diagnosis 
could refl ect higher bacterial load and weaker host defences, 
leading to higher mortality, as shown in other opportunistic 

Figure 4: Survival of patients with maternal listeriosis, bacteraemia, or neurolisteriosis
(A) Kaplan-Meier plot of the time to death of patients with maternal listeriosis, bacteraemia, or neurolisteriosis. 
Survival is signifi cantly higher in patients with neurolisteriosis than in patients with bacteraemia (hazard ratio 
[HR] 0·54 [95% CI 0·41–0·69], p<0·0001). No test was done for maternal patients because there was no death in 
this group. (B) Kaplan-Meier plot of the time to death of patients with bacteraemia, neurolisteriosis and 
bacteraemia, and neurolisteriosis without bacteraemia. Survival is signifi cantly higher in cases of neurolisteriosis 
without bacteraemia than in those of neurolisteriosis with bacteraemia (HR 0·27 [95% CI 0·15–0·49], p <0·0001). 
Survival is signifi cantly higher in neurolisteriosis without bacteraemia than in bacteraemia alone (HR 0·21 [95% CI 
0·12–0·36], p<0·0001). Survival is not signifi cantly higher in neurolisteriosis with bacteraemia than in bacteraemia 
alone (HR 0·77 [95% CI 0·59–1·00], p=0·054).
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Paramètre OR [95CI] P

Hémocultures positives 3·67 (1·60–8·40) 0·002 

Monocytopénie 3·70 (1·82–7·49) 0·0003 

Défaillance multi viscérale 7·98 (4·32–14·72) < 10^4

Décompensation  comorbidité 4·35 (2·79–6·81) < 10^4

Néoplasie évolutive 5·19 (3·01–8·95) < 10^4

Paramètre associé en analyse multivariée à une survive réduite dans les neurolistérioses
Paramètre associé en analyse multivariée à une survive réduite dans les neurolistérioses et les formes septicémiques 



Neurolistériose
Facteurs associés aux séquelles 
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Paramètre OR [95CI] P

Nombre de signes 
neurologiques focaux

1·37 (1·11–1·69) 0·004 

Encéphalite 21·65 (2·58–181·59) 0·005 

• Séquelles neurologiques chez 44% des survivants
• Séquelles : fonctions supérieures, convulsions, n. crâniens, cervelet

Survie sans séquelles
à39% des patients avec neurolistériose
à31% des patients avec encéphalite
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A. Axial contrast-enhanced T1-
weighted MRI with a ring-like 
enhancing pons lesion corresponding 
to an abscess (arrow head). 

B. Axial contrast-enhanced T1-
weighted MRI with a ring-
enhancing lesion of the right 
parietal lobe corresponding to 
an abscess (arrow head) with 
focal meningeal enhancement. 

C. Axial T2 gradient-
echo MRI with 
markedly hypo signal in 
right cerebellar 
peduncle 
corresponding to focal 
bleeding.
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D. Axial diffusion weighted MRI with 
bilateral supra-tentorial cerebral dot-
like hyper signals corresponding to 
ischemic lesions highly evocating of 
radiological vasculitis. 

E. Axial T2 spin-echo MRI with 
symmetric hyper signals of 
supra-tentorial white matter. 

F. Axial contrast-
enhanced T1-weighted 
MRI with 
hydrocephalus and 
contrast-enhancing 
ventricles.


