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Listeriosis

Growth at 4°C, does not alter the taste of food

A strongly monitored infection 

à mandatory reporting 

A rare infection 

à incidence 5/106  in Europe

à data largely lacking in emerging countries
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ListeriosisA foodborne infection

Ubiquitous distribution, diversity of food sources
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Raw milk dairy products

Meat spreads patés

Ready to eat food
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ListeriosisA foodborne infection

Ubiquitous distribution, diversity of food sources
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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
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Listeriosis

Growth at 4°C, does not alter the taste of food

10% fecal colonization (20% in diarrheic stools)

5

Hafner Nat Comm 2021

Listeria monocytogenes



Listeriosis
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Ragon PLoS Pathogens 2008
Maury & Tsai Nature Genetics 2016

Moura EID 2017
Maury Nature Communic 2019

Hyper and 
hypovirulent clones

CC1 : Dairy products
CC9-121 : Meat products

Listeria monocytogenes

A structured population



MONALISA
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•  Multicentric Observational National Analysis of LISteriosis and ListeriA
•  Prospective case-control study

Charlier LID 2017

For each patient :
Clinical data > 500 items / patient D0 and >M3
Isolate et Biobank (PBMC, DNA, serum, plasma) 

818 cases 
Dec 2009

July2013456 controls
Nov 2011

The MONALISA study



Maternal- neonatal listeriosis

Defined by the documentation of Lm in any sample 

of maternal, fetal or neonatal origin (< 4 weeks)

à Distinctive definition from other 

maternal-fetal infections  that reflect a distinctive

pathophysiology, with hematogenous seeding

Maternal-neonatal listeriosis 



A specific patient profile?

Immunosuppression ? No (92% of cases)

Food exposure ? Yes, but not discriminant : 100% of cases and controls 

Specific groups ? Yes, over-representation of mothers of African origin 
à 35/107 (33%) (3x more than expected in the general population)
à Cf. USA (Mexican minorities) GB (deprived background) 

Specific term ? Yes and No, mostly 3rd trimester, but not always : T1 =3, T2 =28,  T3 = 70

Med. 
incubation

Septicemia 2d [1-12j]

Neurolisteriosis 9d [1-14d]

Maternal listeriosis 27.5d [17-67d]

Goulet BMC Infect Dis 2012

Maternal-neonatal listeriosis

Is there a specific patient profile? 



Maternal- neonatal listeriosis
A specific patient profile?

Immunosuppression ? No (92% of cases)

Food exposure ? Yes, but not discriminant : 100% of cases and controls 

Specific groups ? Yes, over-representation of mothers of African origin 
à 35/107 (33%) (3x more than expected in the general population)
à Cf. USA (Mexican minorities) GB (deprived background) 

Specific term ? Yes and No, mostly 3rd trimester, but not always : T1 =3, T2 =28,  T3 = 70

Maternal-neonatal listeriosis

Is there a specific patient profile? 



Maternal- neonatal listeriosis
What is maternal presentation?
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Results
Of the 1063 cases notified to the NRCL between 
November 2009 and July 2013 [A: exact dates?], 
869 patients gave informed consent, of which 818 (94%) 
were included in the study (appendix [A: please send us 
an editable version of figure S1 separately as this will need 
to be included as figure 1 in the main paper. Please also 
delete figure S1 from the appendix, and resend a pdf of 
the revised appendix to us]): 427 patients with bacteraemia, 
252 patients with neurolisteriosis, 107 patients with 
maternal–neonatal infection, and 32 patients [A: these 32 
are not described in table 1, correct?]with other forms 
(table 1). Follow-up was available for 99% of patients 
(median follow-up period 5 months [IQR 3–10]). 
Comparison between cases included and not included is 
shown in the appendix (p 10).

35 (33%) of 107 women with maternal–neonatal 
listeriosis were born in Maghreb or sub-Saharan Africa, 
three times more than the general pregnant population 
in France in 2010 according to national records 

(88 000 [11%] of 832 000 women, p<0·001 [A: provide 
exact p unless p<0.0001]).13

Mothers of neonates with late-onset listeriosis (six of 
107) had normal examination throughout pregnancy 
and delivery, but all others reported symptoms (101 of 
107 [A: number change OK?]). The most frequent 
presentations at admission were fever with obstetrical 
signs (contractions, labour, or abnormal fetal heart rate; 
62 [62%] of 101 cases) and fetal loss (21 [21%] of 101 cases; 
figure 1A, table 1).

Placenta and newborn gastric fluid were the most 
sensitive samples for microbiological diagnosis (positive 
in 50 [78%] of 64 placenta samples and 52 [78%] of 
67 gastric fluid samples), whereas maternal blood 
cultures were positive in 47 [55%] of 85 samples 
(figure 1B). Combination of maternal blood and placenta 
cultures allowed the identification of L monocytogenes in 
39 (98%) of 40 cases with maternal, placenta, and infant 
samples cultured (figure 1C) [A: it is unclear what is 
meant here, please clarify]. Hypovirulent L monocytogenes 
clones (CC9 and CC121) were never isolated, whereas 
hypervirulent clones (CC1, CC2, CC4, and CC6) were 
identified in 70 (66%) of 106 cases (appendix, p XX).14 No 
strain with internalin (InlA) truncation was found, in 
agreement with the key contribution of this virulence 
factor in maternal–neonatal listeriosis.15

All pregnant women [A: ‘pregnant women’ ok? Check 
terminology throughout ] with maternal listeriosis [A: 
OK?] recovered including ten (9%) of 107 who did 
not receive antimicrobials (table 2). Severe sepsis, 
neurolisteriosis, or death was not recorded in infected 
mothers (table 2) [A: where is this shown in table 2?], but 
only five (5%) of 107 had uneventful delivery and post-
partum [A: please finish the sentence] (appendix, p XX). 
26 (24%) of 107 mothers experienced fetal loss, 48 (45%) 
of 107 premature delivery, and 22 (21%) of 107 had 
delivery with fever or meconium fluid or abnormal fetal 
heart rate indicative of acute fetal distress [A: edits OK? 
We do use ‘and/or’]. 40 (40%) of 101 mothers had 
caesarean sections. Among 48 prematurely born infants, 
20 (42%) were born earlier than 32 weeks of gestation, 
21 (44%) between 32 and 34 weeks of gestation, and 
seven (15%) between 34 and 36 weeks of gestation. 
Six neonates developed late-onset listeriosis 7–17 days 
after uneventful pregnancy and delivery. Of 107 maternal–
neonatal cases, 89 (83%) had major adverse outcomes: 
fetal death, very high prematurity (<32 weeks of 
gestation), or early or late onset disease. Fetal losses 
occurred before admission to hospital [A: OK?] (21 of 26) 
or within 2 days after admission (five of 26). The term of 
pregnancy at the time of maternal listeriosis was crucial 
for fetal outcome, and multivariable analysis did not 
reveal other parameters associated with fetal loss, 
including maternal geographical origin, clinical features, 
and blood culture results (appendix p 24). Any benefit of 
amoxicillin-based therapy could not be demonstrated 
because of the low number of untreated mothers [A: 

Figure 1: Clinical and biological presentation of maternal–neonatal listeriosis
(A) Pattern of maternal and obstetrical symptoms for maternal–neonatal forms at admission. *Mothers of the 
six neonates with late onset disease had no symptoms and are not included in this panel; mean term at the 
diagnosis [A: edit OK?] of listeriosis was 30 (SD 8) weeks of gestation. (B) Frequency of positive samples among 
the 107 maternal–neonatal cases. †Other samples included samples of various organs collected at autopsy. (C) 
Distribution of culture-positive samples in the 40 maternal–neonatal cases with maternal blood cultures, placenta, 
and infant samples collected. [A: it is unclear what the colour blocks in this schematic represent. Please make 
this clear for the reader]

101 mothers in the cohort*

5 patients had maternal fever 
 (without obstetric signs)

75 patients had obstetric signs 
 (contractions, labour, or 
 abnormal fetal heart rate)

21 patients had fetal loss at 
 admission

13 had no 
 maternal 
 fever

62 had 
 maternal 
 fever

2 had no 
 maternal 
 fever

19 had 
 maternal 
 fever

Maternal samples
Blood
Cervical/vaginal swab
Infant samples
Placenta
Blood
CSF
Amniotic fluid
Peripheral samples
 Gastric aspirate
 Anus
 Ear
 Pharynx
Other samples†

47/85 (55%)
14/54 (26%)

50/64 (78%)
31/75 (41%)
10/56 (18%)

8/15 (53%)

52/67 (78%)
18/26 (69%)
26/37 (70%)
10/20 (50%)

2/2 (100%)

Positive fetal or neonatal culture

Positive placenta culture

Positive maternal
blood culture

1
1

1

8 13

16

A

CB

Maternal signs

Time interval first symptom to 
diagnosis

3j

Fever 83%

Flu-like symptoms 35%

Diarrhea 8%

neurolisteriosis 0%

• Almost no meningitis : 7 in the published literature 
Adriani CMI 2012

Maternal-neonatal listeriosis

What is maternal presentation?

Charlier LID 2017



Maternal- neonatal listeriosis
How to diagnose it?
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Serological testing is useless 
• Poor specificity
• Delayed positivity

PCR (hly or 16s) 
• Validated only in the CSF
• May be valuable in the placenta

Maternal-neonatal listeriosis

How to diagnose it?

Charlier LID 2017



Maternal- neonatal listeriosis
A gloomy outcome

Benign maternal infection in Europe
No maternal death
No meningitis 

Outcome Total cases 
N=107

T1 [0-14 WG[
N=3

T2 [14-28 WG[
N=28

T3  [28-41 WG]
N=70

Normal 5/107 (5%) - 11% 3%

Fetal loss 26/107 (24%) 100% 74% 3%

Premature delivery 48/107 (45%) 14% 63%

Abnormal delivery 22/107 (21%) - - 31%

Late onset disease 6/107 (6%) - - -

Maternal-neonatal listeriosis

A gloomy outcome

Charlier LID 2017



Maternal- neonatal listeriosis
A gloomy outcome

Severe obstetrical/infant prognosis

Only 10% of pregnancies face uneventful outcome
> 80% major complications (fetal loss, EOD, preterm < 32WG)
Term at the moment of infection is the main prognostic factor : No fetal loss beyond 32 WG
No fetal loss after 72 hours of adequate management

Outcome Total cases 
N=107

T1 [0-14 WG[
N=3

T2 [14-28 WG[
N=28

T3  [28-41 WG]
N=70

Normal 5/107 (5%) - 11% 3%

Fetal loss 26/107 (24%) 100% 74% 3%

Premature delivery 48/107 (45%) 14% 63%

Abnormal delivery 22/107 (21%) - - 31%

Late onset disease 6/107 (6%) - - -

Maternal-neonatal listeriosis

A gloomy outcome



Maternal- neonatal listeriosis
A gloomy outcome

Charlier CID 2022 

Neonatal listeriosis

A gloomy outcome



Maternal- neonatal listeriosis
A gloomy outcome

Charlier CID 2022 

Neonatal listeriosis

A gloomy outcome

57% premature deliveries
With 22% severe prematurity



Maternal- neonatal listeriosis
A gloomy outcome

Altogether 22% neonatal meningitis

5% Mortality is much lower than previously reported
• 30% in Europe 1960-1990 
• 24% in Taiwan

Charlier CID 2022 

Neonatal listeriosis

A gloomy outcome

MacLauchlin Epid Infect 1990
Tai J. Microb, Immunol and Infect  2019



Maternal- neonatal listeriosis
A gloomy outcome

Charlier CID 2022 

Neonatal listeriosis

A gloomy outcome

57% premature deliveries
With 22% severe prematurity

Altogether 22% neonatal meningitis



Charlier Lancet CAH 2024

Neonatal listeriosis

Long term outcome
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Neonatal listeriosis

Long term outcome



Maternal- neonatal listeriosis
A gloomy outcome

Charlier CID 2022 

Neonatal listeriosis

5% mortality is much lower
than previously reported

• 30% in Europe 1960-1990 
• 24% in Taiwan MacLauchlin Epid Infect 1990

Tai J. Microb, Immunol and Infect  2019



Maternal- neonatal listeriosis
A gloomy outcome

Charlier CID 2022 

Neonatal listeriosis



Maternal- neonatal listeriosis
A gloomy outcomeNeonatal listeriosis

Charlier CID 2022 

Maternal antibiotic therapy ≥ 1 day before delivery
à OR of 0.05 (95% CI .006–.21; P < .0001 of positive systemic infant sample 
à OR of 0.06 (95% CI, .02–.14; P < .0001) of any infant positive sample. 

à OR of 0.23 (95% CI, .09–.51; P < .0001) of neonatal initialseverity,
= requirement for inotropic drugs and/or fluid resuscitation and/or mechanical ventilation at birth



Maternal- neonatal listeriosis
Maternal treatment

No trial, low grade recommendations 

Treatment must be preemptive
•  Presentation is non specific 
• Diagnosis is delayed and blood culture are not sensitive (45% negativity)
• Early maternal treatment reduces infant’s severity

à maternal fever without additional sign, +/- documented exposure

What preemptive treatment ? 
• Failures with preemptive amoxicillin > 3g /d, > 5days
• Prefer amoxicillin 4-6g/d for 10 days

24

Charlier CMI 2012 
Hof, FEMS Immun Med Microbiol 2003, Penn AAC 1982

Maternal-neonatal listeriosis

Which maternal treatment?



Prise en charge
données in vitro

25

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



Maternal- neonatal listeriosis
Maternal treatment

For documented cases 

◦ Amoxicillin 100mg/kg/d  21 days
◦ Gentamicin 5mg/kg/d 3-5 d
◦ Cotrimoxazole (avoid first trimester): 800/160 bid
◦ Avoid macrolides that are bacteriostatic and do not cross the placenta

27

Charlier CMI 2012 
Hof, FEMS Immunology and Medical Microbiology, 2003, Penn AAC 1982

Maternal-neonatal listeriosis

Which maternal treatment?



Maternal- neonatal listeriosis
Maternal treatment

28

Maternal-neonatal listeriosis

Which maternal treatment?

1 rst line 2 nd line 3 rd line

Septicemic/ MN

Amoxicillin
100mg/kg/d 14-21d
+
Gentamicin 
5 mg/kg /d, 3-5 d

Neurolisteriosis 

Amoxicillin
200mg/kg/d 21j
+
Gentamicin 
5 mg/kg /d 3-5 d

Cotrimoxazole
PO : (800/160) : 1 x 2 ou 3/d, 14-21d 
+
Gentamicin
5 mg/kg /d 3-5 d

Meropenem
IV 2g x 3/d
or
Vancomycin
Loading dose 15mg/kg then 
30mg/kg/d , 14-21d
+
Gentamicin
5 mg/kg /d 3-5 d

Documented failure of preemptive treatment in case 
of maternal fever For the amoxicillin 3g/d 5d  regimen
àamoxicillin  > 3g/d > 5d



Listériose MN 
Quelle prévention?
Lavage Mains
Aliments à vraiment éviter ? 
◦ Eviter le lait cru
◦ Eviter les charcuteries artisanales

Pour éviter tout risque avec le fromage : sans croûte, pâte cuite, pasteurisée

29



Listériose MN 
Quelle prévention?
Transmission nosocomiale possible
Isolement contact recommandé

30

Charlier Cell Med Report 2023



Traitement post exposition
 AVIS DU CONSEIL SUPERIEUR D’HYGIENE PUBLIQUE DE FRANCE

 (approuvé le 29 juin 1999)

SUR L’OPPORTUNITE D’UNE ANTIBIOPROPHYLAXIE POUR LES PERSONNES AYANT CONSOMME 
UN ALIMENT CONTAMINE PAR LISTERIA MONOCYTOGENES

Considérant :

- qu’il n’y a pas de données dans la littérature qui permettent d’apprécier réellement le risque lié à la  consommation 
d’un aliment contaminé ;
- que les éléments recueillis par le CNR des Listeria  et les données de l’InVS ont montré que le nombre de cas 
humains identifiés après différentes alertes alimentaires a toujours été  extrêmement faible par rapport au nombre 
estimé de personnes ayant  consommé l’aliment contaminé ;
- qu’il n’y a pas d’exemple, à sa connaissance, de pays recommandant une antibioprophylaxie à la suite de  
consommation d’aliment contaminé par Listeria monocytogenes ;
- qu’en revanche, la recommandation faite aux populations à risque est de consulter un médecin sans délai en cas de 
fièvre ou syndrome grippal durant les deux mois suivant la consommation d’un aliment contaminé ;

La section des maladies transmissibles du Conseil supérieur d’hygiène publique de France émet l’avis suivant :

En raison de la rareté des cas survenant après consommation d’un aliment qui s’avère a posteriori contaminé, de la 
relative faiblesse du risque tel qu’il apparaît dans l’état actuel des connaissances et de l’absence d’élément 
scientifique en faveur d’un traitement antibiotique en l’absence de signe clinique, il n’y a pas lieu de recommander 
une antibioprophylaxie systématique en cas de consommation d’un aliment contaminé par Listeria 
monocytogenes.

En revanche une information aux consommateurs est dans ce cas impérative, les invitant notamment à faire preuve de 
vigilance et à consulter sans délai devant l’apparition de fièvre, isolée ou accompagnée de maux de tête, survenant 
dans les deux mois qui suivent la consommation de l’aliment contaminé.

CET AVIS NE PEUT ETRE DIFFUSE QUE DANS SON INTEGRALITE SANS SUPPRESSION NI AJOUT
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