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Déclaration d'intérét de 2014 a 2024

Intéréts financiers : aucun

Liens durables ou permanents : aucun

Interventions ponctuelles : aucun

Intéréts indirects : aucun



[ Mortalité toujours elevee ]
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[Tableau CIiniquetypique] [ En pratique clinique ]

Triade méningée = Peu sensible
( )
Plgiocytose a PNN ) Lymphocytaire/panachée
Absence

Variabilité des seuils
_Fréqguemment non contributifs |

L Biochimie intrathécale typique J —

N
Microorganisme dépendant
[ Identification examen direct ] — Inoculum dépendant
S Antibiothérapie préalable ?

J

V. de Beek, NEJM. 2004; Durand ML, NEJM. 1993; Bohr, J. of Infection. 1983; Coll, J. of Infection. 1994



Lumbar puncture + 2 bottles of blood cultures

l

v
Clear CSF
v v \

Signs of bacterial @ Signs of viral
meningitis meningitis

Antibiothérapie Résultats de
Hospitalisation culture

\ 48-72 h /

Adapté de Hoen B, Med Mal Infect. 2019




Adapté de Hoen B, Med Mal Infect. 2019

Lumbar puncture + 2 bottles of blood cultures

[

!

Vi

Turbid CSF Clear CSF
Y N4 V
Signs of bacterial Uncertainty Signs of viral
meningitis meningitis
Lactate, PCT
Decision algorithms
enterovirus PCR
\ 4
Bacterial Viral
meningitis meningitis
v v W v v
dexamethasone + antibiotic No treatment

therapy +/- based on the direct
examination

VY

Antibiotic therapy adjustment
based on the culture results
PCR if negative culture

Enterovirus PCR

(IV acyclovir only if
signs of
meningoencephalitis)




Lowest Lowest
Studies/level reported reported
Score Population Items of evidence  sensitivity specificity
Boyer [46] Children Score including temperature, rash, neurologic impairment/seizures or altered mental status, 512 89% 88%
CSF protein, glucose and CSF WBC count, PMN count.
If >5 points = bacterial meningitis, 3—4 = unclear, <3 = no bacterial meningitis
Qostenbrink [47]  Children Score including duration of complaints, vomiting, meningeal irritation, cyanosis, petechiae or 52 79% 50%
ecchymosis, disturbed consciousness, CRP, CSF PMN count, CSF to blood glucose ratio.
If score is <8.5: low risk of bacterial meningitis
2 Children Item list including CSF Gram stain, CSF protein, peripheral absolute neutrophil count, seizures 96% 44%
Meningitis before or at admission, CSF absolute neutrophil count.
Score [48 If all items are absent low risk of meningitis
{49 Children Formula including CSF WBC count, CSF protein concentration and age. 4/2 92% 28%
If score is <0.1: low risk of bacterial meningitis
Hoen [50] All ages, Formula including CSF PMN count, CSF protein, blood glucose and blood WBC count. 6/2 77% 70%
except If score is <0.1: low risk of bacterial meningitis
neonates
Freedman Children Item list including patient’s age, blood WBC count, peripheral band count, 32 98.7% 12%
CSF glucose concentration, CSF/serum glucose ratio, CSF protein concentration,
and positive CSF Gram staining.
If all items are absent low risk of meningitis
Meningitest All ages, Item list including WBC, CSF WBC, CSF PMN, CSF protein, and glucose CSF/blood ratio. 2/2 79% 51%
except If all items are absent low risk of meningitis
neonates
Spanos [51] All ages, Formula including age, time of year, glucose ratio, and total CSF PMN count. 6/2 89% 55%
except Probability of meningitis calculated by nomogram
neonates
Tokuda Adults Item list including disturbed consciousness, CSF gram stain, neutrophil count and percentage. ~ 2/2 88% 88%
If all items are absent low risk of meningitis
De Cauwer Children Item list including CRP, CSF neutrophil count, CSF protein and CSF glucose concentration. 2/2 99% 40%
If all items are absent low risk of meningitis
Schmidt All ages, Item list including CSF WBC, CSF protein and CSF lactate. 22 59% 100%
except If all items are absent low risk of meningitis
neonates

CRP, C-reactive protein; CSF, cerebrospinal fluid; PMN, polymorphonuclear cells; WBC, white blood cells.

V. de Beek, Clin Microbiol Infect. 2016



 Développe en 2002 par Nigrovic
» Score d’élimination, sécuritaire

/Comitialité récente ou a la prise en charge (1)\
Présence de bactéries a ’examen direct (2)

Décompte PNN sang =10 000/mm3 (1)
Décompte PNN LCR =1000/mm3 (1)
kProtéinorachie =0,8 g/L (1)/

Absence de tous les critéres = Risque de méningite bactérienne < 0,01%



4 Incertitude diagnostique fréquente A
Orientation rapide et précise conditionnant le pronostic
Performances intéressantes du BMS dans les populations pédiatriques
\_ - Le BMS est il performant dans les populations adultes ? y
obrect )

tifs :

1. Déterminer la performance du BMS =0 chez ’adulte pour exclure une
meéningite bactérienne
2. Déterminer la VPN du BMS enrichi par le lactate intrathécal

&




Etude multicentrique, rétrospective et observationnelle
Population adulte, immunocompeétente, aux urgences
Suspicion de méningite infectieuse avec réalisation d’une ponction lombaire

0 Cead?® ASSISTANCE HOPITAUX Codage «acte PL »
{ () ) |::> PUBLIQUE DE PARIS |_> Codage examen biologique PL
{'} Entrep6t de Données de Santé

Codage CIM-10 méningites

15 services d’urgences

v

Janvier 2017 Décembre 2020




Etiologies
purulentes

Etiologies
infectieuses non
virales de méningite
a liquide clair

A

>{ Culture }

®

Méningites
bactériennes

A

Méningites non
bactériennes
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virales

Méningites aseptiques

Sans
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Patients identifiés sur CEDS

N = 3995

‘( Pas de CRU disponible

Relecture manuelle

N =3721

L N =274

|

A\ 4

A 4

BMS exploitable
N =456

MB MNB
N =383

[
|

BMS manquant

( Diagnosticou

N=75

Patients exclus N = 3190 (85,7%)
Absence de PL aux urgences

Suspicion de méningite non avérée

Absence de passage aux urgences
Cellularité <a 5 éléments/mm3
Immunodépression

Admission directe en réanimation
Antibiothérapie <72h

Suspicion d’infection extra-méningée
Neurochirurgie <1 mois

HSA

Autres




Variable Bacterial Meningitis Aseptic Meningitis Difference
n (%) (N=73) (N=383) (95% C.1.)
Demographics _ 73 383
Median age (years) [Q1; Q3] 54.0 [45.0; 64.0] 36.0[29.0; 50.0] 18.0(14.5; 23.0)
Male sex 36 (49.3 %) 171 (44.7 %) 4.7% (-7.6%; 16.9%)
Symptoms _ 73 383
Fever (>38.52 C) 67 (91.8 %) 161 (42.0 %) 49.7% (39.8%; 56.2%)
Headache 62 (84.9 %) 329 (85.9 %) -1.0% (-11.3%; 6.5%)
Stiffness 33 (45.2 %) 131 (34.2 %) 11.0% (-0.9%; 23.3%)
Triad of symptoms 129 (39.7 %) 66 (17.2 %)| 22.5% (11.3%; 34.5%)
BMS Clinical sign of 73 383
predictive factors convulsions in the ED 4 (5.5 %) 9 (2.4 %) [ 3.1% (-0.9%; 11.0%)|
Presence of bacteria in direct 73 375
microscopic examination of CSF 0 (0.0%) 67.1% (55.8%; 76.8%)
CSF Neutrophil count > 68 378
1000 cells/pL 41 (60.3 %) 3(0.8%) 59.5% (47.5%; 70.3%)
Proteinorrachia > 68 382
80 mg/dL 63 (92.7 %) 140 (36.7 %) 56.0% (46.0%; 62.3%)
Blood Neutrophil count > 66 365
10.000 cells/pL 54 (81.8 %) 40 (11.0 %) 70.9% (59.3%; 78.8%)
Biological Results Intrathecal lactate (mmol/L) 15 75
median [Q1; Q3]) [13.918.0; 18.5] 2.17 [1.78; 2.71]| -11.73 (-16.6; -6.2)
Blood PCT (pg/L) 29 99
{5.49 [0.5; 17.0] 0.06 [0.04; 0.1]| -5.43 (-16.6; -1.4)
Blood CRP (mg/L) 32 190

|246.5 [130.8; 333.7]

6.0 [3.0; 20.2]|

-240.5 (-290.0; -151.0)




Bacterial meningitis (N=73)

Viral Meningitis (N=146) *

Streptococcus pneumoniae

35(47.9 %

Enterovirus

Neisseria meningitidis Herpes Simplex Virus-2
[Mycobacterium tuberculosis 6(82%)| Varicella Zoster Virus

Staphylococcus aureus 5 (6.8 %) |Herpes Simplex Virus—ll

Haemophilus influenzae 3(4.1%)  Epstein-Barr Virus

Listeria monocytogenes 3 (4.1 %) Human Herpesvirus 6

Escherichia coli 2(2.7%)  Herpes Simplex Virus (untyped)

Aspergillus terreus 1(14%) |Hepatitis E Virus|

Fusobacterium nucleatum 1(1.4 %) Toscana Phlebovirus

Klebsiella pneumoniae 1 (1.4 %)

Moraxella osloensis 1 (1.4 %)

Pasteurella multocida 1 (1.4 %)

Rickettsia typhi 1(1.4%)

Streptococcus dysgalactiae 1(1.4%)

Streptococcus salivarius 1(1.4%)

Toxoplasma gondiil 1(1.4%)

58 (39.7 %

42 (288 %
39 (26.7 %)

2 (1.4 %)
1 (0.7 %)
1 (0.7 %)
1 (0.7 %)
1 (0.7 %)
1 (0.7 %)
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Fig. 3a: Original BMS (N = 414) Fig. 2a
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Fig. 3b: BMS with lactate (N = 84)
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4 )

Le BMS semble étre un score applicable a une
population immunocompétente adulte pour éliminer
le diagnhostic de méningite bactérienne aigue
_ communautaire Y,

4 )

Notre étude suggere une amélioration de la
performance du score par adjonction du lactate
9 intrathécal y




American Journal of Emergency Medicine (2007) 25, 179184

The
American Journal of
Emergency Medicine
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4 Diagnostics
: ?
Evalu atlon e Accuracy of the cerebrospinal fluid results to 1€ ¢
. differentiate bacterial from non bacterial meningitis,
Evalu at|0| in case of negative gram-stained smear ?

Patrick Ray MD**, Ghislaine Badarou-Acossi MD?, Alain Viallon MD®,
David Boutoille MD, Martine Arthaud MDY, David Trystram MD®, Bruno Riou MD, PhD?

Table 3  Comparison of the efficiency of the emergency physician and various biological results

Sensitivity Specificity PPV NPV PLR NLR Accuracy
|Emergency physician| 0.89 0.77 0.31 0.96 3.86 0.14
CSF leukocyte count 0.50* 0.94 0.53 0.94 8.33* 0.53 0.71
% CSF leukocyte 0.78 0.75 0.30 0.96 3.12 0.29 0.71
CSF/blood glucose ratio 0.33* 0.42* 0.07 0.82 0.57* 1.60* 0.11%*
CSF protein 0.63* 0.94 0.58 0.96 10.50%* 0.39 0.75
Serum CRP 0.78 0.74 0.28 0.96 3.00 0.30 0.75
Serum PCT 0.87 1.00* 1.00%* 0.99 >100* 0.23 0.99*

PPV indicates positive predictive value; NPV, negative predictive value; PLR, positive likelihood ratio; NLR, negative likelihood ratio.
* P < .05 vs emergency physician; the threshold value for each variable was determined by the ROC curve (Table 4).
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