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Données Epibac



Infections invasives à Pneumocoque en Europe

• Méningites 16.5%
• Pneumonies 41.2%
• Bactériémies 37.7%
• Autres 4.6%

Rapport ECDC 2022, infections invasives à pneumocoque



Clinical features, etiologies, and outcomes in adult patients with
meningoencephalitis requiring intensive care (EURECA): an 
international prospective multicenter cohort study (Sonneville, ICM 2022)

599 patients admis en réanimation

Characteristics and prognostic factors of bacterial meningitis in the 
intensive care unit: a prospective nationwide cohort study (DVDB, AIC 2023)



Post-hoc analysis of a multicentre prospective cohort study on prognostic factors in 
community-acquired bacterial meningitis admitted to the ICU

210 patients - 27 services de réanimation

Villiers de la Noue, under review

Multivariate logistic regression model on factors associated with admission to ICU

OR [95% IC] p value

Alteration of consciousness 7.51 [3.65 – 15.42] p < 0.001

Microbiological culture on CSF

- N. meningitidis vs other bacteria 3.45 [1.15– 10.00] p = 0.028

Reason(s) for admission in ICU
- Altered mental status 153/210 (72.9%)

- Hemodynamic failure 22/210 (10.5%)

- Respiratory distress 16/210 (7.6%)

- Sepsis or septic shock 4/210 (1.9%)

- Purpura 12/210 (5.7%)

- Acute renal failure 2/210 (1.0%)

- Seizure 4/210 (1.9%)

- Cardiorespiratory arrest 1/210 (0.5%)

- Patient monitoring (no failure) 16/210 (7.6%)



Clinique
Country Netherlands

ICU 1 France 2 Netherlands 3 Netherlands 
Pneumo3

Netherlands 
Méningo3

Observation period
Number of patients

06-22
1573/2709

13-15
533

06-23
2974

06-23
2029

06-23
329

Headache 78% 71% 80% 79% 91%

Nausea/vomiting 54% - - - -

Neck stiffness 71% 63% 72% 74% 76%

Rash 10% - - 52% -

Temperature 74%
(>38.0°)

38.5 
(37.7-39.3)

72%
(>38.0°)

74%
(>38.0°)

51%
(>38.0°)

Altered mental status 85% 71% 71% 80% 47%

Coma 32% 26% 21% 25% 10%

Focal neurologic deficits 32% 34% 23% 26 11%

Triad of fever, neck stiffness and altered 
mental status (GCS<14)

47% - 39% 45% 19%

1: Annals of Intensive Care (2023) 13:124 2: Tubiana CMI 2020 3: The Lancet Regional Health – Europe 2026;61: 101529 



Meningitis in critically ill patients admitted to intensive care unit 
for severe community-acquired pneumococcal pneumonia

Jaubert, AIC 2023

Hémoculture positive
71 vs 30%



Dexamethasone
• DXM recommandée chez adulte et enfant dans 

les pays de haut niveau socio-économique (grade 
A)

• Adulte: 10mgx4, Enfant: 0,6mg/kg/j en 4 doses
• 4 jours pour tout le monde
• En même temps que 1ere dose Antibiotique 

(grade A)
• Jusqu’à 4h après la première dose (grade C)
• Traitement à poursuivre si Pneumocoque ou 

Haemophilus (grade B) ESCMID guidelines on bacterial meningitis, CMI accepté



Suspicion de méningite

Existe-t-il une suspicion de risque d’engagement1 et/ou d’autres CI à la réalisation de la PL4 ?

Oui Non

2 hémocultures

DXM + Antibiothérapie

Suspicion de risque 
d’engagement

TDM cérébral

Contre-indications 
PL

PL

Non

Autres CI à la 
réalisation de la 

PL

Correction 
possible de la CI

Oui Non

Dès 

que

possib

le

Poursuite ABie 
guidée par 

évolution clinique 
et résultats 

biologiques et 

microbiologiques

PL +2 hémocultures

LCR 
trouble

LCR clair

Formule 
bactérienn

e

Formule 
virale

Formule
panachée

DXM + Antibiothérapie (+/-
guidée par examen direct)

Sans attendre 

les résultats 

de l’ED et 

formule

Lactate, 
PCT, Règle 

de Hoen

Méningite 
bactérienn

e

Méningite 
virale

Abstention 
thérapeutique

Aciclovir IV 
uniquement + ou 

meningo-encephalite

si PCR HSV Adaptation Antibiothérapie aux 
résultats de la culture

PCR si culture négative

1/ Présence de signes cliniques focaux (déficit neurologique focal (sauf les atteintes de nerfs crâniens en dehors du III), crises épileptiques focales récentes, symptômes neurologiques centraux présents depuis plus de 4

jours ; 2/présence de symptômes et signes d'engagement cérébral : troubles de la vigilance et un ou plus des éléments suivants (anomalies pupillaires (mydriase fixée uni ou bilatérale), dysautonomie (hypertension

artérielle et bradycardie, anomalies du rythme ventilatoire), crises toniques postérieures, aréactivité aux stimulations, réactions de décortication ou de décérébration ; 3/ crises épileptiques non contrôlées.

4/ Autres CI à la PL : anomalie connue de l’hémostase, traitement anticoagulant à dose efficace, Suspicion de trouble majeur de l’hémostase (saignement majeur), instabilité hémodynamique

Oui



Risk factors for unfavorable outcome

Variables OR (95%CI) P-value

Age (per year increase) 1.04 (1.01-1.06) 0.007

Male sex

Immunocompromised state

Glasgow Coma Scale (per point increase) 0.91 (0.80–1.06) 0.14

C-reactive protein (per 10 mg/L)

CSF leukocyte count (per 100 cells/mm3)

Adequate initial ATB regimen 0.44 (0.17–1.09) 0.08

Dexamethasone 10 mg QID 4 days 0.40 (0.19–0.81) 0.017

Odds ratio (95% CI) p value

Female sex 2·68 (1·24–5·83) 0·013

Age (years) 1·35 (0·99–1·85) 0·058

Ongoing organ neoplasia 4·58 (1·53–13·73) 0·007

Recent major weight loss 2·65 (1·08–6·55) 0·034

Multi-organ failure 3·08 (1·25–7·58) 0·014

Aggravation of any pre-existing
organ dysfunction

2·75 (1·23–6·16) 0·014

Influenza-like symptoms 0·47 (0·20–1·12) 0·087

Mechanical ventilation 2·89 (1·31–6·37) 0·009

onocytopenia <200 cells per μL 3·57 (1·24–10·23) 0·018

Positive blood cultures 3·67 (1·60–8·40) 0·002

Protein concentration in the CSF 1·18 (0·99–1·41) 0·062

Adjunctive dexamethasone for
meningitis

4·58 (1·50–13·98) 0·008

252 French patients with neurolisteriosis

Lecuit Lancet ID 2017

162 Deutch patients with neurolisteriosis

Brouwer eClinicalMedicine 2023



Transcranial Doppler ultrasonography in 
bacterial meningitis: A systematic review

• Uniquement descriptives
• Augmentation constante de la 

vélocité en particulier J3-J5
• Hyperémie et IP augmentés
• Sténoses artérielles
• Association anomalies DTC et 

pronostic

J Clin Ultrasound. 2024;52:78–85



Pression LCR

N=216 Pression LCR 
< 40 cmH2O

Pression LCR 
> 40 cmH2O

N 131 (61%) dont 
38 (18%) P nle

85 (39%)

Coma 14 (11%) 20 (24%) P=0,01

Evolution 
défavorable

30% 35%

DVDB, N Engl J Med 351;18:1849-59



these 20 cases and the 12 eligible patients from Stockholm are
presented separately. The remaining 53 patients, admitted to one
of 18 Regional or University hospitals outside Stockholm,
constituted the final control group. ICP-targeted treatment in a
NICU outside Stockholm was not withheld due to poor prognosis
in any of these controls according to independent observers.

Inclusion or exclusion based on assessing consciousness was
performed using GCS in all cases in the intervention group and in
14 controls, whereas 39 control patients were included according
to RLS, as this is used in favor of GCS in many Swedish hospitals.

Intensive care
All patients were treated in an ICU with adequate antibiotics

and corticosteroids in ABM-doses. Standard intensive care
management according to current recommendations regarding
severe ABM [7] with mechanical ventilation, adequate sedation,
and aiming at normal fluid and electrolyte homeostasis, mean
arterial pressure $65 mmHg, SaO2 $95%, pCO2 4.5–5.5 kPa,
and blood-glucose 5–10 mmol/L, was administered to all controls
and initially to the intervention group.

ICP-targeted treatment in the intervention group
The decision to perform ICP-targeted treatment, in addition to

standard intensive care, was made on admission in all intervention
patients. Thirty-five patients were transported directly to the
NICU whereas 17 cases, primarily admitted to one of six other
hospitals in the Stockholm region, were treated at local ICUs
during 1–36 hours, before being referred to the NICU. Following
CT-scanning of the brain, an EVD-catheter for ICP-monitoring
was established in 50 patients. In two of these the EVD did not
function due to slit ventricles. In these two and in another two

cases, where an EVD could not be applied (technical problems:
n = 1, moderate coagulopathy: n = 1) a parenchymal ICP-monitor
(Codman, Johnson and Johnson Nordic AB, Stockholm) was used.
Patients were treated in a 30u sitting position. The temple was used
as zero-point for mean arterial blood pressure and cerebral
perfusion pressure. ICP was continuously registered in a comput-
erized patient monitoring system, ICU-pilot (m-dialysis AB, Solna,
Sweden), and the treatment goals were ICP ,20 mmHg and
cerebral perfusion pressure .50 mmHg. Significant intracranial
hypertension was defined as one or more episodes of ICP,
continuously exceeding 20 mmHg for more than 5 minutes.

As illustrated in figure 2, CSF-drainage through the EVD was
the main treatment of increased ICP. The upper ICP limit
triggering drainage was set at 20 mmHg. Additional ICP
treatment was applied at the discretion of the treating physicians,
guided by clinical, radiological and physiological findings. If signs
of interstitial brain edema were observed on the CT-scan, bolus
doses of hypertonic saline were given as osmotherapy, allowing S-
Na levels of not higher than 160 mmol/L. Intracranial hyperten-
sion due to hyperaemia, detected and guided by trans-cranial
doppler and/or jugular bulb monitoring, was treated with
moderate hyperventilation aiming at a pCO2 of 4.0–4.5 kPa. In
cases with paracetamol resistant hyperthermia, an external cooling
blanket (Thermo-wrap) was used, aiming at normothermia. If
intracranial hypertension and brain edema persisted, despite
previous corticosteroid treatment and above-mentioned ICP-
decreasing interventions, 1 g of i.v. methylprednisolone was given.
Last resort ICP treatment was a pentothal infusion, inducing a
barbituate coma to lower cerebral metabolism, monitored with
microdialysis and/or jugular bulb analyses.

Figure 3. The highest levels of intracranial pressure (ICP), as observed continuously during episodes of more than 5 min, in the
neuro-intensive care unit after initial cerebrospinal fluid drainage at operation; n = 52 (external ventricular drainage; n = 48,
parenchymal ICP-monitor; n = 4).
doi:10.1371/journal.pone.0091976.g003

ICP-Treatment in Bacterial Meningitis

PLOS ONE | www.plosone.org 5 March 2014 | Volume 9 | Issue 3 | e91976

GOS=5 at 2-6 months

9/17 (53%) 17/24 (71%) 4/6 (67%) 2/5 (40%)
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Abstract

Objective: To evaluate the efficacy of early intracranial pressure (ICP)-targeted treatment, compared to standard intensive
care, in adults with community acquired acute bacterial meningitis (ABM) and severely impaired consciousness.

Design: A prospectively designed intervention-control comparison study of adult cases from September 2004 to January
2012.

Patients: Included patients were confirmed ABM-cases, aged 16–75 years, with severely impaired mental status on
admission. Fifty-two patients, given ICP-targeted treatment at the neuro-intensive care unit, and 53 control cases, treated
with conventional intensive care, were included. All the patients received intensive care with mechanical ventilation,
sedation, antibiotics and corticosteroids according to current guidelines. Additional ICP-treatment in the intervention group
included cerebrospinal fluid drainage using external ventricular catheters (n = 48), osmotherapy (n = 21), hyperventilation
(n = 13), external cooling (n = 9), gram-doses of methylprednisolone (n = 3) and deep barbiturate sedation (n = 2) aiming at
ICP ,20 mmHg and a cerebral perfusion pressure of .50 mmHg.

Measurements: The primary endpoint was mortality at two months and secondary endpoint was Glasgow outcome score
and hearing ability at follow-up at 2–6 months.

Outcomes: The mortality was significantly lower in the intervention group compared to controls, 5/52 (10%) versus 16/53
(30%; relative risk reduction 68%; p,0.05). Furthermore, only 17 patients (32%) in the control group fully recovered
compared to 28 (54%) in the intervention group (relative risk reduction 40%; p,0.05).

Conclusions: Early neuro-intensive care using ICP-targeted therapy, mainly cerebrospinal fluid drainage, reduces mortality
and improves the overall outcome in adult patients with ABM and severely impaired mental status on admission.
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Introduction

Acute bacterial meningitis (ABM) in adults is associated with a
considerable risk of death and neurological deficits [1–6].
Impaired mental status, high age, co-morbidity, non-meningococ-
cal etiology and fulminant disease are reported risk factors for poor
outcome [2,5,7,8]. Patients presenting a Glasgow coma scale
(GCS) ,9 on admission present a significantly higher mortality
rate compared to patients presenting GCS .12 [2,8–12]. ABM is
associated with increased intracranial pressure (ICP) [13–17],
which may cause a reduced cerebral blood flow and/or brain
herniation [2,18–21]. The standard of care for acute bacterial
meningitis includes initiation of adequate antibiotics and cortico-

steroids in meningitis doses within one hour of admission, and if
impaired mental status or other signs of increased ICP, intensive
care with proper analgesia and assisted mechanical ventilation. If a
severe septic syndrome is present the management follows the
current routines for severe sepsis. Moderate hyperventilation,
osmotherapy and ICP-targeted treatment can be considered in
critical cases of ABM [7,22–24], and is well established in patients
suffering from traumatic brain injury (TBI) [25]. A neurocritical
care approach using ICP-targeted treatment with favorable results
has been reported in three relatively small and uncontrolled
studies of ABM-patients presenting high ICP and severe impair-
ment of consciousness [14–16], and promising results have

PLOS ONE | www.plosone.org 1 March 2014 | Volume 9 | Issue 3 | e91976

57 patients atteints de méningite dans le coma 
comparés en ITT à 53 contrôles
52 patients avec monitorage PIC

mais

• Échelles de coma différentes selon centres
• Patients et contrôles dans centres différents
• 20 patients avec PIC dans centres contrôles

Glimaker, PLOS one 2014



ITT group (n=57) PP group (n=52) Control group (n=53)

GOS 5 and N hearing 30 (53)* 28 (54) 17 (32)

GOS 1 7 (12)* 5 (10)* 16 (30)

GOS 5 34 (60)$ 32 (62)£ 23 (43)

* p<0.05
$ P=0.12
£ P=0.08

Glimaker, PLOS one 2014
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Measurements: The primary endpoint was mortality at two months and secondary endpoint was Glasgow outcome score
and hearing ability at follow-up at 2–6 months.

Outcomes: The mortality was significantly lower in the intervention group compared to controls, 5/52 (10%) versus 16/53
(30%; relative risk reduction 68%; p,0.05). Furthermore, only 17 patients (32%) in the control group fully recovered
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Introduction

Acute bacterial meningitis (ABM) in adults is associated with a
considerable risk of death and neurological deficits [1–6].
Impaired mental status, high age, co-morbidity, non-meningococ-
cal etiology and fulminant disease are reported risk factors for poor
outcome [2,5,7,8]. Patients presenting a Glasgow coma scale
(GCS) ,9 on admission present a significantly higher mortality
rate compared to patients presenting GCS .12 [2,8–12]. ABM is
associated with increased intracranial pressure (ICP) [13–17],
which may cause a reduced cerebral blood flow and/or brain
herniation [2,18–21]. The standard of care for acute bacterial
meningitis includes initiation of adequate antibiotics and cortico-

steroids in meningitis doses within one hour of admission, and if
impaired mental status or other signs of increased ICP, intensive
care with proper analgesia and assisted mechanical ventilation. If a
severe septic syndrome is present the management follows the
current routines for severe sepsis. Moderate hyperventilation,
osmotherapy and ICP-targeted treatment can be considered in
critical cases of ABM [7,22–24], and is well established in patients
suffering from traumatic brain injury (TBI) [25]. A neurocritical
care approach using ICP-targeted treatment with favorable results
has been reported in three relatively small and uncontrolled
studies of ABM-patients presenting high ICP and severe impair-
ment of consciousness [14–16], and promising results have
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Mortality and sequelae associated with regional use of intracranial devices
among patients with pneumococcal meningitis; a nationwide, population-based
cohort study

Platz, CMI fev 2025

Exposé Non exposé

Total 305 333

Age (année) 60 [43-70] 59 [28-69]

Sexe F 156 (51) 163 (49)

Score Charlson 95 (31) 86 (26)

Ventilation Mécanique 157 (51) 136 (41)

Monitorage PIC 66 (22) 4 (1) 

Parenchyme 42 (14) ≤3 (≤3)

DVE 9 (3) ≤3 (≤3) 

Parenchyme puis DVE 15 (5) 0 (0)



Platz, CMI fev 2025

Mortality and sequelae associated with regional use of intracranial devices
among patients with pneumococcal meningitis; a nationwide, population-based
cohort study



Clinical features, etiologies, and outcomes in adult patients with meningoencephalitis
requiring intensive care (EURECA): an international prospective multicenter cohort study

Sonneville, ICM 2022



AddaMap – le déroulé
Inclusions n=111 

(population de sécurité: > 1 injection

Patients avec méningite
n=107 

Meningite à pneumocoque
n = 86 

(population d’efficacité) 

Meningite non-pneumococcique
n = 21

2018

2024

Pas de meningite



AddaMap :  les patients n = 86
v Caractéristiques

Age 60 [21 – 90]
H/F 70%/30%
Alcool 17%
Immunodep 19%
Vaccination 6%
Septicémie 20%
Pneumonie 15%
GCS 10 [3-15]

v Imagerie cérébrale

AVC 3%
Ventriculite 19%
Vascularite 10%
Hydrocéphalie 6%
Abcès 3%

Otite/sinusite 22%

Chavanet, JNI 2025



Diffusion de la daptomycine dans le LCR
Sérum

LCR

CMI 95%
CMI 100%

AUClcr/AUCser » 2%



AddaMap – daptomycine dans le LCR
dose de charge ?

20 mg/kg puis 9 mg/kg10 mg/kg

Temps (h) Temps (h)

m
g/

l)

Cmin < 24,3 sauf J1
AUC > 666 et > 939

1. Bhavnani SM, et al. Clin Infect Dis 2010; 50: 1568–74.; 2. Bhavnani SM, et alAntimicrob Agents Chemother 2015; 60: 1600–7. ;3. Garreau R, et al Clin Infect Dis 2023; 77: 1372–
80 4. Safdar Net al Antimicrob Agents Chemother 2004; 48: 63–8.



Chavanet, JNI 2025

Ajout de daptomycine dans le traitement
des méningites à pneumocoque 



Pronostic
Pneumo 

(%)
Méningo

(%)

1 (décès) 18 3

2 (état végétatif) 0 0

3 (handicap sévère) 5 2

4 (handicap modéré) 18 9

5 (handicap léger ou nul) 58 86

Surdité 38 15

Déficit focal 9 1

Altération fonctions 
supérieures 26 14

G
O
S

S
é
q
u
e
l
l
e
s

Pneumo 
(%)

Méningo
(%)

6 (décès) 22,5 4,5

4-5 (état végétatif) 12,4 0

3 (handicap sévère) 11,9 5

2 (handicap modéré) 15,8 8

0-1 (handicap léger ou nul) 59,9 86

Surdité 22 8

Déficit focal 7 1

Altération fonctions 
supérieures

25 4

m
R
a
n
k
i
n

S. Tubiana, CMI 2020, 26: 1192-1200. D. Van de Beek, CID 2023 and The Lancet Regional Healt–Europe 2026



Méningites dans les pays à fort revenu

2024 van Ettekoven CN et al. JAMA Network Open.





Quel est notre objectif ?

out of the 55 patients were treated with ceftriaxone
(dosage 4 g intravenously per day). Three patients were
treated with meropenem and vancomycin because the
medical history of these patients prompted physicians to
initially expect a broader range of possible causative bac-
teria (two patients with CSF fistula and one patient with
an eroding carcinoma of the ethmoid). There were 37
patients also treated initially with ampicillin, in case of
listeria. Seven patients also received acyclovir to treat for
the possibility of Herpes simplex virus (HSV) type 1 in-
fection. As soon as S. pneumoniae was identified as the
causative pathogen, the antibiotic regimen was adopted,
resulting in monotherapy with ceftriaxone. Patients re-
ceived additional antibiotic therapy only when additional
infectious sites were identified (such as aspiration pneu-
monia). All pneumococcal isolates were highly suscep-
tible to third-generation cephalosporins with a minimal
inhibitory concentration (MIC) <0.5 μg/ml. The same
was true for all isolates identified from patients in the
previous study periods. This high rate of cephalosporine
susceptibility is in accordance with nationwide surveil-
lance data indicating more than 99 % susceptibility of
pneumococci to third-generation cephalosporines [13].
The median time from arrival at the hospital to adminis-
tration of antibiotics was 38 minutes (minimum 5 mi-
nutes, maximum 240 minutes) for all patients who were
directly admitted to our hospital.

The percentage of patients treated with dexametha-
sone significantly increased to 85.5 % in 2003–2015
from 18.4 % in 1984–2002 (p < 0.001). This was the
consequence of the results of the European dexa-
methasone trial that were published in 2002 [7]. For
both study periods together, mortality was signifi-
cantly lower in the group of patients who received
steroids vs. in the group of patients who did not re-
ceive steroids (9 % vs. 30 %, p = 0.036). A lack of cor-
ticosteroid therapy was associated with death in all
patients in both study periods (OR = 14.26 (1.58–
128.72), p = 0.018) but not with an unfavorable
outcome in multivariate analysis. There was no asso-
ciation between corticosteroid treatment and outcome
when both study periods were evaluated separately;
this can most likely be explained by the fact that the
distribution of steroids was quite homogenous in both
periods (rate of steroid use 85.5 % in 2003–2015 and
18.4 % in 1984–2002).
Thirty-six patients received dexamethasone at a dos-

age of 4 × 10 mg intravenously per day for 4 days. Four
patients received a dosage of 3 × 8 mg. Three patients
received hydrocortisone instead of dexamethasone for
treatment of sepsis. We were only able to obtain data on
the timing of dexamethasone therapy for patients who
were directly admitted to our hospital. In these patients,
the median time from arrival at the hospital to adminis-
tration of steroids was 45 minutes (minimum 5 minutes,
maximum 420 minutes). None of the patients received
dexamethasone before the first administration of
antibiotics.
The most common cause of pneumococcal meningitis

identified in our study was sinusitis and/or mastoiditis.
This was found in as many as 36 of 55 patients (65 %).
Among patients who were transferred from another hos-
pital, 80 % had ENT-focused disease. Among patients
who were directly admitted to our hospital through our
emergency department, 43 % had ENT-focused disease.
Surgery was conducted within 24 hours of hospital

Fig. 1 Duration of symptoms before hospital admission. Duration of
symptoms in study period 1 and study period 2 until hospital
admission; *p < 0.05

Table 2 Laboratory findings on admission
2003–2015 1984–2002 P value

Cells in CSF/μl (mean ± SD) 3411 ± 4457 3936 ± 5699 0.671

Protein in CSF in mg/dl
(mean ± SD)

582 ± 851.1 458.3 ± 391.4 0.393

Glucose in CSF in mg/dl
(mean ± SD)

27.33 ± 37.61 22.32 ± 23.31 0.430

CSF cerebrospinal fluid, SD standard deviation
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Fig. 2 Outcome of patients with pneumococcal meningitis.
Mortality (Glasgow Outcome Scale (GOS) = 1) was reduced in
patients with pneumococcal meningitis in the current study period
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• Admission réanimation 
neurologique

• Surveillance neurologique 
horaire

• Imagerie immédiate en cas 
aggravation

• DTC toutes les 48H



Conclusions

• Méningite bactérienne toujours sujet actualité

• Identification précoce des patients

• Corticothérapie et Antibiothérapie précoces

• Pas d’argument formel pour monitorage PIC

• Imagerie si doute sur évolution défavorable

• Place de la daptomycine?


