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Evolution du nombre de meéningites bactériennes en métropole
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Infections invasives a Pneumocoque en Europe

Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec
Month

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

Rapport ECDC 2022, infections invasives a 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

Acute bacterial meningitis
Streptococcus pneumoniae
Neisseria meningitidis
Listeria monocytogenes
Other causes*
Characteristics at ICU admission
Time from hospital to ICU admission, days
Reason for ICU admission
Altered mental status?
Seizures / status epilepticus
Sepsis / respiratory failure
Other

SAPS II, points

GCS score < 8, indicating coma

Non-neurologic organ failure
Respiratory SOFA > 2°
Cardiovascular SOFA > 2°
Renal SOFA > 2¢
Liver SOFA > 2¢
Coagulation SOFA > 2f

247 (41.8)
148 (25)
17(29)
14(24)

68 (11.5)

101-=3]

431(73.2)
88 (14.9)
43(73)

27 (4.6)

42 [30—57]
202 (34.3)

97 (16.5)
136 (23.1)
48 (8.1)
7(1.2)

23 (3.9)

Characteristics and prognostic factors of bacterial meningitis in the

intensive care unit: a prospective nationwide cohort study (pvps, Aic 2023)

Characteristic

ICU,N=1369

Positive blood culture
Causative pathogen

S. pneumoniae

N. meningitidis

L. monocytogenes

H. influenzae

Clinical course
Pneumonia
Circulatory shock
Respiratory failure
Mechanical ventilation

Seizures

957/1197 (80%)

1,071/1369 (78%)
124/1369 (9%)
36/1369 (3%)
27/1,369 (2%)

247/1268 (19%)
220/1272 (17%)
470/1300 (36%)
715/1329 (54%)

(

230/1313 (18%)




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

Multivariate logistic regression model on factors associated with admission to ICU

Reason(s) for admission in ICU

I R (55% pvalue

- Altered mental status

- Hemodynamic failure

- Respiratory distress

- Sepsis or septic shock

- Purpura

- Acute renal failure

- Seizure

- Cardiorespiratory arrest

- Patient monitoring (no failure)

153/210 (72.9%)
22/210 (10.5%)
16/210 (7.6%)
4/210 (1.9%)

12/210 (5.7%)

2/210 (1.0%)

4/210 (1.9%) :
1/210 (0.5%)

Microbiological culture on CSF

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

S COMBAT

Villiers de la Noue, under review



Country

Clinique

Netherlands

ICU?

Netherlands 3

Netherlands
Pneumo?

Netherlands
Méningo3

Observation period 06-22 13-15 06-23 06-23 06-23
Number of patients 1573/2709 533 2974 2029 329
Headache 78% 71% 80% 79% 91%
Nausea/vomiting 54% - - - -
Neck stiffness 71% 63% 72% 74% 76%
Rash 10% - - 52% -
Temperature 74% 38.5 72% 74% 51%
(>38.0°) (37.7-39.3) (>38.0°) (>38.0°) (>38.07)

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 47% - 39% 45% 19%

mental status (GCS<14)

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

262 patients admitted to ICU
for severe pneumococcal community-acquired pneumonia

| Non-neurological indications

Non-neurological indications (n=4)
(o=1) Delayed awakening
Delayed awakening (n=2) Neurological deficits (n=12)
(n=1)
Neurological deficits (n=5)
, o Altered mental status (n=56)
st s b () Hémoculture positive
o
71 vs 30%
Patients with meningitis Patients without meningitis

Jaubert, AIC 2023



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 méme temps que lere dose Antibiotique
(grade A)

Jusqu’a 4h apres la premiere dose (grade C)

Traitement a poursuivre si Pneumocoque ou
H aemo p h I | us (gra d e B) ESCMID guidelines on bacterial meningitis, CMI accepté



Suspicion de méningite

v

| Existe-t-il une suspicion de risque d’engagement! et/ou d’autres Cl a la réalisation de la PL* ? |

PL +2 hémocultures

2 hémocultures

I DXM + Antibiothérapie I v
' Lcx

trouble v—v—v
v v

Suspicion de risque AutresCl al Formule Formule Formule
utres Cl ala . . :
, A bactérienn paRaghée virale
d’engagement réalisation de la \ 4
sans attendre e
v w les résultats Lactate,
de I'ED et PCT, Regle
formule
TDM cérébral Correction W/ deHoen \y
possible de la CI Méningite Méningite
'v—v- bactérienn virale

Contre-indications
| Oui | | Non | A 4 W v

oui PL
v Non DXM + Antibiothérapie (+/-
guidée par examen direct)

Abstention
thérapeutique

Dés

que

I possib _ _ Aciclovir IV
. uniquement + ou
Poursuite ABie meningo-encephalite
guidée par Adaptation Antibiothérapie aux L RCRHS
) évolution clinique résultats de la culture

et résultats
biologiques et PCR si culture négative

microbiologiques

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

jours ; 2/pré de sympto et signes d" ébral : dela 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 contrdlées.

4/ Autres ClalaPL : i de I’hé tr i a dose efficace, Suspicion de trouble majeur de ’hémostase (saignement majeur), instabilité hémodynamique




252 French patients with neurolisteriosis 162 Deutch patients with neurolisteriosis

_ Odds ratio (95% Cl) m Risk factors for unfavorable outcome

Female sex 2-68 (1:24-5-83) 0-013

Variables OR (95%Cl) P-value
Age (years) 1-35 (0-99-1-85) 0-058
Ongoing organ neoplasia 4-58 (1-53-13-73) 0-007 Age (per year increase) 1.04 (1.01-1.06)  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 Male sex
Aggravation of any pre-existing 2-75 (1-23-6-16) 0-014

organ dysfunction Immunocompromised state

Influenza-like symptoms 0-47 (0-20-1-12) 0-087 Glasgow Coma Scale (per point increase) 0.91 (0.80-1.06) 0.14
Mechanical ventilation 2-89 (1:31-6:37) 0-009
onocytopenia <200 cells per pL 3:57 (1-:24-10-23) 0-018 C-reactive protein (per 10 mg/L)
Positive blood cultures 3-67 (1-60-8-40) 0:002 CSF leukocyte count (per 100 cells/mm3)
Protein concentration in the CSF 1-18 (0-99-1-41) 0:062

Adequate initial ATB regimen 0.44 (0.17-1.09) 0.08
Adjunctive dexamethasone for 4-58 (1-50-13-98) 0-008 Dexamethasone 10 mg QID 4 days 0.40 (0.19-0.81) 0.017
meningitis

Lecuit Lancet ID 2017 Brouwer eClinicalMedicine 2023
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Identification

Transcranial Doppler ultrasonography in
bacterial meningitis: A systematic review

/

Records identified from Google

Library:
Databases (n = 3)
Registers (n = 672)

N

5

!

Records screened
(n=12)

.

}

N

Scholar, PubMed, and Cochrane

e

Records excluded:
Due to study design (n = 649)
« Systematic Reviews (398)
* Randomized control trials (185)
* Meta analyses (52)
o Clinical trials (14)
« Case reports (1)

Duplicates (n = 10)

J

Records assessed for eligibility
(n=12)

_

Records excluded:
Not in English (n = 3)

|

}

Studies included in the review

(n=9)

Uniguement 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

Pression LCR
<40 cmH,0

Pression LCR
>40 cmH,0

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

Coma 14 (11%)

Evolution 30%

défavorable

85 (39%)

20 (24%) P=0,01
35%

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



Neuro-Intensive Treatment Targeting Intracranial
Hypertension Improves Outcome in Severe Bacterial
Meningitis: An Intervention-Control Study

Martin Glimaker'*, Bibi Johansson?, Halla Halldorsdottir®, Michael Wanecek?®, Adrian Elmi-Terander?,
Per Hamid Ghatan?®, Lars Lindquist?, Bo Michael Bellander**

57 patients atteints de meningite dans le coma wl GOS=5 at 2-6 months

Compal’éS en ITT é 53 Contr6|eS 9/17 (53%) 17/24 (711%) 416 (67%)  2/5 (40%)
. . 25
52 patients avec monitorage PIC

20 +

Number

maIS of patients |5

« Echelles de coma différentes selon centres

« Patients et contréles dans centres différents . -
» 20 patients avec PIC dans centres controles

ICP (mmHg)

Glimaker, PLOS one 2014



Neuro-Intensive Treatment Targeting Intracranial
Hypertension Improves Outcome in Severe Bacterial
Meningitis: An Intervention-Control Study

Martin Glimaker'*, Bibi Johansson?, Halla Halldorsdottir®, Michael Wanecek?®, Adrian Elmi-Terander?,
Per Hamid Ghatan?®, Lars Lindquist?, Bo Michael Bellander**

_ i L T

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



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

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

Outcome

Risk of death

Risk of epilepsy

Risk of antiepileptics rede
Risk of hearing loss

Risk of hearing aid

Risk of brain damage
Risk of disability pension
Time to discharge*

Cumulative Incidence

Exposed patients

Non-exposed patients

Among patients placed on mechanical ventilation

_.—-—'_'_'_r‘f‘_‘—

Number at risk

157

136

72

58

4 i
Years from study inclusion

= Exposed patients

70

52

Non-exposed patients

62

47

47

25

37

'HR (95% CI) aMRR/aHR (95% CI)

).8-1.6)
).6-3.6)
).6-1.9)
1-5.0)
.1-3.8)
).6-2.9)
)5-2.4)

1.0 (0.7—1.6)
1.1 (0.4-3.1)
0.8 (0.4-1.5)
1.5 (0.7-3.5)
1.8 (0.9-3.6)
1.0 (0.4-2.5)
1.1 (05-2.7)
NA®

Platz, CMI fev 2025



Clinical features, etiologies, and outcomes in adult patients with meningoencephalitis

requiring intensive care (EURECA): an international prospective multicenter cohort study

Baseline characteristics

Age, years 52 [32; 66] 61.5 [44; 71] 097 [095;099] <0.01 096 [094;098] <0.01

Male sex 15(42.9) 118 (60.2) 046 [0.21;1] 0.05 038 [0.15;095] 0.04

Time from hospital to ICU admission, days 2 [1; 3] 101;3] 099 [092;1.05] 065

GCS score at ICU admission 8 [6; 10] 9[6;12] 085 [0.74;096] 001 083 [0.71;096] 0.01

Temperature > 38°, indicating fever 17 (48.6) 133 (67.9) 033 [0.14;,0.78] 0.1 043 [0.16;1.15] 0.09

Hemiparesis/hemiplegia 5(14.3) 30(15.3) 089 [029;273] 084

Seizures 10 (28.6) 50 (25.5) 125 [053;296] 061

CSF leukocytes, cell/mm? 500 [96; 3000] 139 [22; 810] 1.00 [1;1] 0.88

CSF protein level, g/l 2.7[1.1;46] 1.2 [06;3.2] 1.08 [093;1.26] 032

Normal CT scan 13 (37.1) 109 (55.6) 043 [0.2;0.96] 0.04 034 [0.14,083] 0.02
Etiology 0.23

Acute bacterial meningitis 22 (62.9) 84 (42.9) 162 [0.56;4.73]

Infectious encephalitis 5(14.3) 51 (26) 063 [0.17;241]

Autoimmune 1(2.9) 13 (6.6) 0.28 [0.02;3.18]

Neoplastic/toxic 1(29) 4(2) 357 [03;42.17]

Unknown 6(17.1) 44 (22.4) 1.00 Ref

Sonneville, ICM 2022




2018

2024

AddaMap - le déroulé

Inclusions n=111
(population de sécurité: > 1 injection

v

Pas de meningite

v
Patients avec méningite
n=107
Meningite a pneumocoque Meningite non-pneumococcique
n =386 n=21

(population d’efficacité)




AddaMap : les patients

¢ Caractéristiques

¢ Imagerie cérébrale

Age

H/F

Alcool
Immunodep
Vaccination
Septicémie
Pneumonie
GCS

60 [21—90]
70%/30%
17%

19%

6%

20%

15%

10 [3-15]

AVC 3%
Ventriculite 19%
Vascularite 10%
Hydrocéphalie 6%
Abces 3%
Otite/sinusite 22%

Chavanet, JNI 2025
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0,50

0,00

50

AddaMap — daptomycine dans le LCR
dose de charge ?
10 mg/kg 20 mg/kg puis 9 mg/kg

dapto - LCR mg/mL dapto-LCRmg/mL

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

100 150 200 250 0 50 100 150 200 250

Temps (h) Temps (h)

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.



Ajout de daptomycine dans le traitement
des méningites a pneumocoque

AddaMap : efficacité — échelle de Rankin

) 2013-2015 2018 - 2024
Aucun handicap 0

20
80
70

favorable
60
50
40
30
20 Moins favorable

10

déces
0

Déces 6 Combat AddaMap
mRS=2 (%) 58[56-62]* 65 [60-70]
Décés (%) 22.5[20-25] 12 [9-16]

Tubiana S et al, CMI 2020

Chavanet, JNI 2025
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Pneumo Méningo Pneumo Méningo
(%) (%) (%) (%)

Pronostic

1 (déces) 6 (déces) 22,5

2 (état végétatif) 0 0 4-5 (état végétatif) 12,4 0
3 (handicap sévere) 5 2 3 (handicap sévere) 11,9 >
4 (handicap modéré) 18 9 2 (handicap modéré) 15,8 8
5 (handicap léger ou nul) cg 86 0-1 (handicap léger ou nul) 59,9 86
Surdité 38 15 Surdité 22 8
Déficit focal 9 1 Déficit focal 7 1
Altération fonctions e ” Altération fonctions 25 4

supérieures

D. Van de Beek, CID 2023 and The Lancet Regional Healt—Europe 2026

supérieures

S. Tubiana, CMI 2020, 26: 1192-1200.

S X3S 303



Meéningites dans les pays a fort revenu

Adults, high-income countries

MENINGITIS (]
MORTALITY & 2
RATE IS GOING
DOWN b o
1 9]40 19]60 1 9[80 2OIOO 20120

Year

2024 van Ettekoven CN et al. JAMA Network Open.



En I'absence d’évolution favorable

Characteristic

Neurological compli
Seizures
Neurological defic
Cerebral infarctior
Cerebral haemorr|
Cerebral abscess
Subdural empyerr
Hydrocephalus
Generalized cereb
oedema

Cerebral venous
thrombosis

\/ '\
- \\

‘@\\

EEG W

cytogenes
)

63 (47%)
182 (17%)
165 (21%)
167 (4%)
167 (2%)
156 (5%)
157 (0%)
66 (11%)
56 (3%)

67 (0%)

BRAIN SCAN

The Lance! Regional Health - Europe 2026,67: 101529



Quel est notre objectif ?

601 [J 1984-2002
Admission réanimation Bl 2003-2015
neurologique
Surveillance neurologique
horaire
Imagerie immeédiate en cas

aggravation
DTC toutes les 48H

% of patients

I
GOS1 GOS2 GOS3 GOS4 GOS5

Buchholz, Crit care 2016



Conclusions

Meningite bactérienne toujours sujet actualité
|dentification précoce des patients
Corticothérapie et Antibiothérapie précoces
Pas d’argument formel pour monitorage PIC
Imagerie si doute sur évolution défavorable

Place de la daptomycine?



