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: mortalité 20 -30 %.
: stable.

. méningite bactérienne

# méningite virale

: consensuelle..
. discutée ?



Gravite

Purpura extensif.
Aggravation progressive du coma .
Trouble respiratoires ; détresse.

Troubles neuro-végétatifs.
Signes d"HTIC.

Choc septique ou d’'une pathologie
sous jacente susceptibles de se décompenser.

Réanimation

College des enseignants de Neurologie 2002



Gravite

Coma on admission 19 7
Focal neurological deficits 65 33
Seizures 24 5
Cardio respiratory failure 38 18

D.Van de Beek, Nat Clin Pract Neurol 2006 Sep,2(9) : 504-16.



Causes de déces

Mortality rate and cause of death _

Death during hospitalisation 16-37%
Neurological causes 39-75%
Brain herniation 13 -75%
Cerebrovascular complications 14%
Systemic causes 24-51%
Cardiorespiratory failure 21-25%
Sepsis 19%
Combination of systemic and neurological causes 29 -43%

Weisfelt,Lancet Neurol 2006 Apr 5(4): 332-42



FDR evolution déefavorable

Aubertin N=80 Thrombopénie <100 32.7(3.2-332.5)
PH sup 4 7.47 31.1(3.4-319.7)
Ventilation mécanique 48.8(2.6-901.5)

Van de Beek N=696 Age avancé, otite ou sinusite ,GCS bas,
tachycardie, HC+,VS augmentée,
Thrombopénie ,peu d’élément dans
LCR

Auburtin M. Am J Respir Crit Care Med 2002;165:713-717
D.Van de Beek, Nat Clin Pract Neurol 2006 Sep,2(9) : 504-16.



Epidémiologie
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Fig. 1. Fréquence relative des bactéries a I’origine de méningites chez |’adulte
en France métropolitaine en 2006 (D apres les données du réseau Epibac, InVS
[4]).

Relative frequency of bacteria responsible for adult meningitis in metropolitan
France in 2006 (according to Epibac network, InVS data [4]).

E. Varon. Méd Mal Inf. 39 (2009) 432-444
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Méningites : évolution des souches de S. pneumoniae de sensibilité diminuée

(pourcentage de | + R) aux béta-lactamines chez l'adulte (en haut) et chez
I'enfant (en bas) de 2001 a 2006 [17].
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E. Varon. Méd Mal Inf. 39 (2009) 432-444



Table 1. Incidence of Bacterial Meningitis in the United States, 1998-2007, Stratified According to Age Group, Race, and Pathogen.”

Percent Change, 2006—
2007 vs. 1998-1999
Characteristic 1998-1999 2000-2001 2002-2003 2004-2005 2006-2007 (95% C1)
no. of coses per 100 000 popudation (95% CI)
Age group
<2 Mo 73.46 (56.45t094.35) 88.28 (69.69t0 109.95) 5659 (42.13to 74.45) 77.27 (605810 96.90)  80.69 (63.53 to 101.42) 10 (1 to 20)
2-23 Mo 14.20 (11.85 10 16.01)  11.49 (9.45 t0 13.92) 6.56 (5.06 to 8.38) 6.95 (5.47 10 8.89) 6.91 (530to0 8.77) -51 (55 to-48)
2-10Yr 1.55 (1.20 to 1.96) 1.48 (1.16 to 1.38) 0.94 (0.68 to 1.27) 1.07 (0.79 to 1.43) 0.56 (0.36 t0 0.32) 64 (68 to-59)
11-17 Yr 1.03 (0.71 10 1.43) 087 (0.60to 1.22) 0.62 (0.39 t0 0.94) 0.56 (0.34 10 0.86) 0.43 (0.25tc 0.71) -58 (-6410-51)
18-34Yr 0.99 (0.79 10 1.22) 0.86 (0.68 to 1.07) 0.70 (0.54 to 0.89) 0.76 (0.59 t0 0.97) 0.66 (0.50 to 0.86) -33 (3810-27)
35-49Yr 1.23 (1.01 to 1.48) 1.30 (1.08 to 1.55) 1.08 {0.89t0 1.31) 0.91 (0.74 10 1.13) 0.95 (0.76 to 1.16) -23 (2910-17)
50-64 Yr 2.15 (1.75 t0 2.57) 1.83 (1.49t0 2.21) 2.08 (175 to 2.48) 1.79 {1.49 t0 2.14) 1.73 (1.44 to 2.06) -19 {25 to-14)
=65Yr 2.64 (21310 3.16) 2.20 (1.76 t0 2.72) 2.21 (17810 2.71) 151 (L1610 1.94) 1.92 (1.53 t0 2.38) -27 3210-22)
All ages 2.00 (1.85 10 2.15) 1.82 (1.69t0 1.97) 1.49 (138 t0 1.62) 1.41 (L300 1.54) 1.38 (1.27 to 1.50) -31 (-33t0-29)
Racet
White 1.71 (155 10 1.87) 1.58 (1.43 to 1.73) 1.28 (1.15 to 1.42) 1.27 (L14 to 1.41) 1.28 (1.14 to 1.40) -25 28 10-23)
Black 4.07 (3.57 10 4.62) 3.85 (3.40t0 4.35) 3.12 (27210 3.57) 2.62 (2.28 to 3.03) 241 (21310 2.34) -4] (-4410-37)
Other 1.55 (0.98 to 2.23) 0.68 (0.37 to 1.18) 076 (0.4 to 1.25) 0.67 (0.39to 1.14) 0.46 (0.25 to 0.36) -70 (75 to-64)
Pathogen
Streptococcus pneumonioe 1.09 (0.93 10 1.20) 1.03 (093t01.13) 0.93 (0.83 t0 1.03) 0.76 (0.68 to 0.85) 0.81 (0.72 t0 0.90) -26 (-29t0-23)
Neisserio meningitidis 0.44 (0.37 10051 0.37 (0.31 to 0.44 0.23 {0.10 10 0.20 0.22 (0.17 t0 0.2 0.19 (0.14 t0 0.24) ~58 61 10-54)

Group B streptococcus 0.24 (0.20 to 0.30) 0.30 (0.25 to 0.36) 0.21 {0.17 10 0.26) 0.27 (0.22 to 0.32) 0.25 (0.21 t0 0.31) 431012)
Haemophilus influenzae 0.12 {0.09 to 0.17) 0.10 (0.07 to 0.14) 0.10 (0.07 to 0.13) 0.10 (0.07 to 0.14) 0.08 (0.05 to 0.11) -35 (42 t0-27)
Listeria monocytogenes 0.10 {0.08 to 0.16) 0.03 (0.01 to 0.05) 0.03 {0.01 t0 0.05) 0.05 (0.04 to 0.10) 0.05 (0.03 to 0.08) -46 (53 t0-39)

* (| denotes confidence interval.
1 Race was obtained from medical records. "Other” includes American Indian or Alaska Native, Asian or Pacific Islander, or other race. Within a site and age group, cases with missing
data for race were assumed to have z distribution of race similar to that among cases with available data.

Michael C et all . NEJM 2012.
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Table 3, Characteristics of Patients with Bacterial Meningitis Identified by the Emerging Infections Programs Network, 2003-2007.
Neisseria Haemophilus Group B Ligeria Streptococcus
Characteristic meningitidis influenzae Streptococcus monocytogenes  pneumoniae All
percent of potients

Pediatric patients N-107 N=42 N=222 N=13 N=203 N=587
Male sex 62.6 619 495 46.2 547 545
Race*

White 69.2 714 473 308 59.1 56.7

Black 17.8 16,7 423 385 256 30.2

Other 23 95 32 0.0 30 34
uUndertying medical conditiont

Immunacompromising condition 13 65 0.0 6.9 30

Chronic condition 88 9.7 3.6 9.1 6.7

Pramaturity only 13 32 119 23 59

None 888 306 845 B17 844
Case fatalty rate

All pediatric patients 38 ) 73 7.7 94 69

Padiatric patients <2yr 25 V] 75 Q 77 63
Adult patients N=125 N=-69 N=380 N-44 N=765 N=1083
Male sex 4338 46.4 400 568 499 431
Race*

White 52.8 623 450 70.5 345 548

Black 208 246 338 114 298 280

Other 48 29 25 6.8 20 26
Undertying medical condition or risk

groupt

Immunccompromising condition 113 150 227 250 225

Chronic condition 186 36.7 364 35.1 327

Smoking 144 83 76 84 8.7

Age =65 yronly 21 83 45 7.0 74

None 336 31.7 288 245 287
Casa fatality rate

All adult patients 10.4 72 208 205 17.5 164

Adult patients =50 yr

Michael C et all . NEJM 2012.



IDSA GUIDELINES

Practice Guidelines for the Management
of Bacterial Meningtis

Allan R Tonkel' Barry 4 Hartewns ™ Sheddon L Kaplon' Brace A Kaehvoa ' Kares L Roos' W Micheel Scheld*
and Rickad J Whitley'

Clin. Infect. Dis 2004,;39:1267-84

Pneumocoque péni | :12.7% 2 17.9%
Pneumocoque péni R :21.5% 2 14.6%

Pneumocoque C3G | o I 0 ] 78
Pneumocoque C3G R : 6%

Richter CID 2009







Scanner ou PL?

» Facteurs associés a un retard a l'antibiothérapie :
* Absence d’antibiothérapie avant transfert.
 Séquence scanner-PL-ATB.

* Absence de |a triade clinique classique.

Proulx, QJIM.2005Apr;98(4) :291-8



Scanner ou PL?

Table 2. Recommended criteria for adult patients with suspected bacterial meningitis who should underge CT

prier to lumbar puncture (B-ll).

Criterion

Comment

Immunocompromised state
History of CHS disease

Mew onset seizure

Fapill=dema

Abnormal level of consciousness
Focal neurclogic deficit

HIY infection or AIDS, receiving immunosuppressive therapy, or after transplantation
Mass lesion, stroke, or focal infection
Within 1 week of presentation; some authorities would not perform a lumbar punc-

ture on patients with prolonged seizures or would delay lumbar puncture for 30
min in patients with short, convulsive sezures

Fresence of venous pukations suggests absence of increasad intracranial pressure

Including dilated nonreactive pupil. abnormalities of ocular motility, abnormal visual
fiekls, gaze palsy, arm or leg drift




Indications d’une TDM cérébrale avant

la PL

1. Signes de localisation neurologiques

2. Troubles de vigilance mesures par un score de Glasgow
inferieur ou égal a 11.

3. Crises épileptiques récentes ou en cours, focales ou
généralisées.
4. Signes d’engagement (mydriase unilatérale, hoquet, instabilité

hémodynamique, trouble ventilatoire, mouvements
d’enroulement).

'examen du fond d’oeil avant réalisation de la ponction
lombaire n’est pas indispensable.

Conférence de consensus SPLF 2008



En pratique en réanimation

JTous les patients admis en réanimation ont une
indication a réaliser un scanner avant la PL

. Donc la séquence proposée est

o 2 Hémocultures

. Dexamethasone ? ? ?
. Antibiothérapie

- Scanner

. PL



The "Dijon" score

Categorical analysis regression tree (CART) method

Parameter Value of category
Adult Children
Breakpoint Value Breakpoint Value
Leucocytosis =15000 3 — —
(cells/ml) ADULTS
C5F leucocytes  =1700 4 =1800 2
count (c/ml) <1700 2
=250 1
CSF PMNs (%) =90 4
=80 2 =80 3
=125 1
CSF protein =23 5 =1.2 3
level (g/l) =0.8 2
CSF/Blood =0.35 4 <0.3 3
glucose ratio
Discriminant cutoff values
= Adults 6 CHILDREN
= Children 2
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The "Dijon" score

Categorical analysis regression tree (CART) method

Des scores/modeles performants d’aide au
diagnostic différentiel ont été validés et peuvent
étre proposés pour l'utilisation clinique
guotidienne, notamment dans les SAU, aussi bien
d’adultes que d’enfants, pour identifier les patients
ayant une tres faible probabilité d'avoir méningite
bactérienne, chez lesquels I'antibiothérapie peut

ainsi étre évitée



The "Dijon" score

Categorical analysis regression tree (CART) method

> Ces modeles fournissent:

une probabilité de méningite bactérienne assortie
d'une bonne valeur prédictive négative

» Leur utilisation ne doit pas se substituer au
raisonnement diagnostique et a I'analyse rigoureuse
de chaque cas

» |l faut les considérer un examen complémentaire
performant, un élément d'aide au diagnostic



La place de PCT

Tableau |
Indices de performance de la PCT sérique dans le diagnostic des méningites bactériennes —syntheése des principales études.
Performance index for serum PCT used to diagnose bacterial meningitis— summarized data from the major studies.

Etude Effectifs Valeurs PCT Valeurs PCT Valeur seuil VPN VPP ASC
Année (réf) (ng/ml) MB#® (ng/ml) MA® proposée? (%) (%) ROC
Enfants Gendrel et al. 23MB Moyenne 60.9 Moyenne 032 2 100 100 ND!
1998 [8] SIMA Extrémes 48335 Extrémes 0-1,7
Prat et al. 25MB Médiane 12,1 Médiane 0.55 2 100 100 0.87
2004 [29] ISMA 5-95percentiles  2,4-207 5-95 percentiles  0.1-1.7
Dubos et al. 1ISMB Moyenne 20.5 Moyenne 03 0.5 ND ND 0.95
2006 [30] 134 MA Extrémes 0.2-107 Extrémes 0.1-44
Adultes Viallon et al. 32MB Moyenne 10,03 Moyenne 0,08 0.93 100 100 1
2000 [6] 9OMA Extrémes 0.93-104 Extrémes 0,07-0,15
Jereb et al. 20MB Médiane 6.45 Médiane 0.27 0.5 93 100 ND
2001 [13] 25MA® Extrémes 0,25-44 Extrémes 0,05-0.44
Ray et al. SMB Médiane 3,75 Médiane 0,07 2,13 99 100 0.98
2007 [10] S55MA Extrémes 0,1-6,16 Extrémes 00,08

* MB = méningite bactérienne. MA = méningite aseptique (méningite virale ou non bactérienne).
® Valeur seuil déterminée a I'aide de la courbe ROC ou de la méthode de Youden.

¢ Toutes les méningites sont dues au virus TBE.

4 Non déterminée.

Van de Beek, Med mal inf, 2009



Serum-PCT and CSF-lactate, an update

Bacterial meningitis

Viral meningitis

n=35 n=218 P

Glucose level (mmo I/ L) 8,4+27 6,1+1.8 0,03
{min — max) {4,9-14.6) (4-18)
Lactate (mmol / L) 3+1,8 1,8+1,7 0,0001
(min — max) (1-8) (1-7)
Procalcitonin (ng / mL) 17 £ 45 0,09 + 0,03 0.0001
{min — max) (0,2-257) {0,07-0.1)
C-reactiv protein (mg /L) 159 + 148 42 +39 0,0001
{min — max) (19-660) (3-152)

CSFparameters
leucocyte count / mm® 1515 £ 2000 257 + 520 0,0001
(min — max) (25-10320) (23-6500)
Neutrophil count / mm?® 1003 £ 2000 75 £ 160 0,0001
(min —max) (22-10000) (15-1188)
Glucose level (mmol / L) 25+1,5 3.4+1 0.0001
(min —max) (0,1-5) (2,1-14)
CSF / serum glucose ratio 0,24 £0,3 0,51 £0,15 0,01
(min—max) (0,1-0,5) (0,3-1,8)
Cactate (mmol 7 L) 9zx5 26 +1,6 0,0001
(min — max) (3,2-25) (0,5-3.7)
CSF / serum lactate ratio 3.7 +27 15214 0.0001
(min — max) (1,5-8,4) (1-1,9)
Protein level (g/ L) 49 +4.6 1£0,6 0,0001
(min — max) 0,5-24 0,3-4

Viallon A., Crit Care Med, 2011.




Serum-PCT and CSF-lactate, an update

CSF parameters Serum parameters
Neutrophil  Protéin  Glucose |[Lactate | PCT CRP
/mm’ g/L mmol/| mmol/| ng/mL mglL |
AUC 0,86 0,93 0,69 95 0,99 ) 0,92
[IC 95%%] [0,86-0,84] [0,92-0,98] [0.69-0,76] |[0.95-1] [0,99-1] | 0.92-0,08]
Optimal cut-point 118 1,88 2,2 a8 0,28 ar
Sensitivity 0,80 0,80 0,97 0,94 0.87 0.86
Specificity 0,85 0,93 0,49 0,97 1 0,84
Pasitive predictive Value 0,47 0,67 0,92 0,82 0,97 0,45
Negative predictive Value 0,96 0,98 0,71 099 > 1D 0,97
Global value 0,84 0,02 0.9 0,96 0,99 0,84

Viallon A., Crit Care Med, 2011.



PCT/Lactate

» la PCT sérique est un marqueur performant pour
discriminer entre MB et MV

" mais peut étre pris en défaut dans les 2 sens dans
des cas individuels,

> la mesure du lactate dans le LCR
"= bon prédicteur de MB si lactate LCR > 3,5 mmol/I
= MB exclue si lactate LCR < 3 mmol/I
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luation of the Seeplex® Meningitis ACE Detection
for the Detection of 12 Common Bacterial and
)| Pathogens of Acute Meningitis

1 Shin, M.D.*2, Kye Chul Kwon, M.D.}, Jong Woo Park, M.D.}, Ji Myung Kim, M.D.}, So Young Shin, M.D 3,
1 Hoe Koo, M.D.!

nt of Laboratory Medicine’, College of Medicine, Chungnam National University, Daejeon: Department of Laboratory Medicine?, Asan Medical Center,
of Ulsan College of Medicine, Seoul: Department of Laboratory Medicine®, College of Medicine, The Catholic University of Korea, Daejeon, Korea



Blackground: Bacterial meningitis is an infectious disease with high rates of mortality and
high frequency of severe sequelae. Early identification of causative bacterial and viral
pathogens is important for prompt and proper treatment of meningitis and for prevention
of life-threatening clinical outcomes. In the present study, we evaluated the value of the
Seeplex Meningitis ACE Detection kit (Seegene Inc., Korea), a newly developed multiplex
PCR kit employing dual priming oligonucleotide methods, for diagnosing acute meningitis.

Methods: Analytical sensitivity of the kit was studied using reference strains for each patho-
gen targeted by the kit, while it’s analytical specificity was studied using the human ge-
nome DNA and 58 clinically well-identified reference strains. For clinical validation experi-
ment, we used 27 control cerebrospinal fluid (CSF) samples and 78 clinical CSF samples
collected from patients at the time of diagnosis of acute meningitis.

Results: The lower detection limits ranged from 10" copies/uL to 5x10' copies/yL for the
12 viral and bacterial pathogens targeted. No cross-reaction was observed. In the valida-
tion study, high detection rate of 56.4% was obtained. None of the control samples tested
positive, i.e., false-positive results were absent.

Conclusions: The Seeplex Meningitis ACE Detection kit showed high sensitivity, specificity,
and detection rate for the identification of pathogens in clinical CSF samples. This kit may
be useful for rapid identification of important acute meningitis-causing pathogens.




Antibiothérapie




Antibiothérapie

Reéférence [10] [1i] [12] [13] [14.15]
Socicte savantc — Pays  Spilf — France Rccommandations Etats-1nis Conscnsus British Algorithme British
nationales — Pavs-Bas Infoction socicty Infcction socicty
Anndc 1946 1997 1997 1949 2003
Reocommandations Examen direct négatif Age 1660 ans: 18300 ans: Frésence d wn rash C30 de premiére
selon erientfation penicilline C3G (5. pneumoniae, WS TR OCOrs igiie intestion
etiologigue etfon en Age =60 ans: N omeningitis) tpiguie : +ampicilline chez sujots

présence de signe de
gravie

Suspicion dc

5. prewmoniae ©

C 30 de préfércnce
Suspicion de FSDF cifou
signc de gravitd

C 3G +vancomycing
Suspicion de Listeria :
amoxicillinc cn
association avec
goniamycine ou
cotrimoxzazole
Suspicion de

N meningiridis:
amoxicilling ou C 3G
Abscnee d'oricntation ot
signcs do gravite :
amoxicilline ot C306

amoxicilline +C 306

Age> 16 ans et factenr de
risgue {alcoolisme,
altération du status
immuritaive, trawmatisme
crinien, fuite de LCR):
amoxicilline +C 35
Newrochinrgie récente ef
dge= 6 ans:
vancomycing +C 30

Silans:

ampicillinc +C 3G

(8. pnewmoniae,

L memoc vtogenes, BGM)
Défcit immunitaire
cellulaire -

ampicilline +ccftazidime
(L memoc yogenes ou
BGH)

Trawmatisme crdnien,
nenrochirnrgie on fuite
LCR:

Vancomy-

cinc + ccftazidime
(Smphvlocogue, bacille
Ciram ncgatif,

5. pnenmoniae)

beonzy lpénicilline ou
ampicilline

Absence de rash typigue
et dge 1850 ans:

C3G

Necessing de différer la
FL, et ce, en absence de
rush Pypigie on
provenance de zone de
prévalence elevée du
FSOF:

C 30 +vancomycinc ou
rifampicinc
Sidiplocogue Gram
megatif:
benzylpnicilline ou
ampicilling
Sidiplocogue Gram
positif:

C 30 + vancomyecine (51
suspicion PSDF) on
rifampicinc

SiBGN:

ampicil-

linc + gentamyeinc

agis avoo suspicion do
Listeria

+ vancomycine £
rifampicing si suspicion

PSDF

Van de Beek, Med mal inf, 2009



Antibiothérapie

Table 4.
condition (A-I).

Recommendations for empirical antimicrobial therapy for purulent meningitis based on patientage and specific predisposing

Fredis posing factor Common bacterial pathogens Antimicrobial therapy
Age
<1 month Streptococcus agalactiae, Escherichia coli, Listeria Ampicillin plus cefotaxime or ampicillin plus an
manocytogenes, Kiebsislla species aminoglycoside
1-23 months Streptococcus pneumonias, Neissernia meningitidis, Wancormycin plus a third-generation cephalosporin® o
5. agalactiae, Haemophilus influenzae, E. coli
2-80 years M . meningitidis, 5. pneumoniae Vanocomycin ples a third-generation -:::E!|:|r'uah:'@p-c:rrin"Lh
=50 years 5. preumomniae, N meningitidis, L. monocyiogenes, Yancomycin plus ampicillin plus a third-generation

Head traurma

Basilar skull fracture

Penetrating trauma

Fostneurocsurgery

C5F shunt

aercbic gram-negative bacilli

5. pneumomnige, H. influenzae, group A E-hemolytic
streptococci

Staphvlococcus aureus, coagulase-negative staphylo-
cocci (especially Staphviccoccus epidernmidis), aer
obic gram-negative bacilli {including Fseudomaonas
asnuginosa)

Aerobic gram-negative bacilli {including £ aeruginosa)l,

5 . aureus, coagulase-negative staphylococai (es-
pecially 5. epidermidis)

Coagulase-negative staphylococci (especially 5. spi-
dermidis), 5. aureus, asrobic gram-negative bacilli
including F asruginosa). Fropionibacterium acnes

cephalos porin™®
Vancomyecin plus a third-generation cephalosporin®

Vancomycin plus cefepime, vancomycin plus ceftazi-
dime, or vancomycin plus merapensm

YVancomycin plus cefepime, vancomycin plus ceftazi-
dime, or vancomycin plus meropensm

Vancomycin plus cefepime.” vancomycin plus ceftazi-
dime,” or vancomycin plus meropensm®

* Ceftriaxone or cefotaxime.

" Some experts would add rifampin if dexamethasone 5 also given.
"~ In infants and children, vancomycin alone B reasonable unless Gram stains reveal the presence of gram-negative bacilli.

Clin. Infect. Dis 2004 .



Antibiothérapie

Microorganism, susceptibility

Standard therapy

Alternative therapies

Streptococcus pneumaonias
Penicillin PMIC
<0.1 ug/mL
0.1-1.0 pg/mL"
=20 pg/mL

Cefotaxime or ceftriaxons
MIC =1.0 wg/mlL

Meizsseria meningitidis

Penicillin MIC
<0.1 ug/mL
. 1-1.0 pgfmL

Listeria monocytogenes
Streptococcus agalactiae

Ezcherichia coli and
other Enterobacteriaceas®

Pseudomonsas asriginosa®
Hasmophilus influsnzae
B-Lactamase negative

B-Lactamase positive
Staphylococcus aureus

Methicillin susceptible

Methicillin resistant
Staphylococcus epidenidis
Enterococcus species

Ampicillin suscaptible

Ampicillin resistant

Ampicillin and vancomycin resistant

Penicillin G or ampicillin
Third-generation cephalosporin®

Vancomycin plus a third-gensration
cephalosporin™®

Vancomycin plus a third-gensration
cephalosporin™®

Penicillin G or ampicillin
Third-generation cephalosporin®
Ampicillin or penicillin G*

Ampicillin or penicillin G°
Third-generation cephalosporin (&-11)

Cefepime® or ceftazidime® (A1)
Ampicillin

Third-generation cephalosporin (A-1}
Mafcillin or oxacillin

'-.-'ﬂr'n::cnm',.-'u:inf

'-.-'ﬂr'n::cnm',,-'u:inf

Ampicillin plus gentarmicin

Vancomycin plus gentamicin
Linezolid (B-111}

Third-generation cephalosporin,” chloramphenicol
Cefepime (B-Il), meropensm (B-11)

Fluaroquinalane™ (B-11)

Fluoroquinolone® (B-11)

Third-gensration c:ephall:usporin," chloramphenicol

Chloramphenicol, fluoroguinolone, meropenam

Trimetho prim-sulfamethoxazole, meropenem (B-111)

Third-generation cephalosporin® (B-111)

Aztrecnam, flucreguinclons, mercpenem, trimethoprim-
sulfamethoxazolke, ampicillin

Aztrecnam,” ciprofloxacin,® mercpenem®

Third-generation cephalosporin,” cefepime, chlor
amphenicol, fleoroquinolone
Cefepime (A1), chliommphenicol, fluoroguinolone

Vancomycin, meropensm (B-111}
Trimetho prim-sulfamethoxazole, linezalid (B-111}
Linezolid (B-111)

Clin. Infect. Dis 2004 .



Antibiothérapie

Table 3. Recommendations for antimicrobial therapy in adult patients with presumptive pathogen identification by
positive Gram stain.

Plicroocrganis m Recommencded therapy Alternative therapies

Streptococcous pneumonias Vancomycin plus a thirdgeneration Meropenem (C-11), fluoroquinclone® (B-1)
cephalosporin™"®

Meisseria meningitidis Third-generation 1::13p:uh:—.lln:lsplnznrin'1 Penicillin G, ampicillin, chloramphenicol, fluoro-

quinolone, aztrecnam

Listera monocylogenes .ﬂ'.n"u:nh::illin‘:| or penicillin Ed Trimethoprim-sulfamethoxazole, mercpenem (B-111)

Streptococcus agalactiae .ﬂm'w|:||'n::illin':| or penicillin G Third-generation cephalosporin® {B-111}

Haemophilus influenzas Third-generation c:ephaluspurina {A-1) Chloramphenicol, cefepime (&), meropensm (A1),

fluoroquinclone
Escherichia coli Third-generation cephalosporin® {(A-11) Cefepime, meropenam, aztreonam, fluoroguino-
kone, trimethoprim-sulfamethoxazole

NHOTE. Al rrecommendations are A-lll, unkess othernwise indicated. In children, ampicillin B added to the standard therapeutic regimen
of cefotaxime or ceftmaxone plus vancomycin when L. monocytogenes B considaered and to an aminoghcoside if 8 gram-negative enternc
pathogen = of concarm.

a - -

Ceftraxone or cefotaxime.
" Some exparts would add rifampin if dexamethasona B also given (B-10).
* Gatifloxaxin or moxifloxacin.
d

Addition of an amincghlycoside should be considered.

Clin. Infect. Dis 2004 .



Antibiothérapie

Table 8. Duration of antimicrobial therapy for
bacterial meningitis based on isolated pathogen

(A-111).

Duration of
ricroorganism therapy, days
Meisseria meningitidis 7
Haemophilus influenzae 7
StrepfococcUs pneumaoniae 10-14
Streptococcus agalactiae 14-21
Aerobic gram-negative bacilli® 21
Listeria monocytogenss =21

Clin. Infect. Dis 2004 .



Prise en charge des méningites bactériennes aigués
communautaires (a I'exclusion du nouveau-ne)

Mercredi 19 novembre 2008
ASIEM, Paris




Traitement deler intention des Méningites

CG+

pneumocoque

CG -

meningocoque

BG +
Listeriose

BG -
H influenzae
E coli

purulentes avec ED positif

Cefotaxime
Ou
Ceftriaxone

Cefotaxime
Ou
Ceftriaxone

Amoxicilline
+

gentamicine

Cefotaxime
Ou
Ceftriaxone

»300mg/kg/j en iv, en 4 perfusions, ou en iv continue
avec dose de charge de 50/mg/k en une heure
»100mg/kg/j eniv en 1 ou 2 perfusions

»200mg/kg/j en iv, en 4 perfusions, ou en iv continue
avec dose de charge de 50/mg/k en une heure.
» 75 mg/kg/j eniven 1 ou 2 perfusions

»200mg/kg/j en iv en 4-6 perfusions, ou perfusion
continue
»3-5 mg/kg/j en une perfusion unique journaliere

»200mg/kg/j en iv, en 4 perfusions, ou en iv continue
avec dose de charge de 50/mg/k en une heure.
»75 mg/kg/j eniven 1 ou 2 perfusions



Traitement deler intention des Méningites
purulentes avec ED négatif

Examen direct
négatif

Sans arguments
en faveur d’'une
listeriose

Si enfant de
moins de 3 mois

Avec arguments
en faveur d’une
listeriose

antibiotique

Cefotaxime
Ou
Ceftriaxone

+gentamicine

Cefotaxime
Ou
Ceftriaxone

+ Amoxicilline
+Gentamicine

»300mg/kg/j en iv, en 4 perfusions, ou en iv continue
avec dose de charge de 50/mg/k en une heure
»100mg/kg/j eniven 1 ou 2 perfusions

»3-5 mg/kg/j en une perfusion unique journaliere

»300mg/kg/j en iv, en 4 perfusions, ou en iv continue
avec dose de charge de 50/mg/k en une heure
»100mg/kg/j eniven 1 ou 2 perfusions

» 200mg/kg/j en 4 perfusions ou iv continue

»3-5 mg/kg/j en une perfusion unique journaliere



European Journal of Neurology 2008, 15: 643-659 doc10.11114.1468-1331.2008.02193.
EFNS GUIDELINES/CME ARTICLE

EFNS guideline on the management of community-acquired bacterial
meningitis: report of an EFNS Task Force on acute bacterial meningitis in
older children and adults

A. Chaudhuri®, P. M. Martin®, P. G. E. Kennedy®, R. Andrew Seaton®, P. Portegies®, M. Bojar' and
| Steiner® for the EFNS Task Force

ii. Pneumococcus  with  reduced  susceptibility  to
penicillin or cephalosporins;

Celtraxone or Celotaxime plus Vancomyein +
Rifampicin [IV]. Alternative therapy| Moxifloxacin,
Meropenem | or | Linezold 600 mg combined with
Rifampicin [IV]

2008




Corticothérapie



Corticothérapie dans les méningites

bactériennes

» Méningite bactérienne supposée et/ou confirmée
avant ou simultanée a la 1 dose d’ATB 10 mg x 4/j IV
Pendant 4 jours.

» Interruption du traitement si méningite non a
pneumocoque, a reconsidérer si méningocoque.

Conférence de consensus SPLF 2008



Corticothérapie dans les méningites

bactériennes

> DXM non recommandée si:

= ATB thérapie antérieure

" Choc septique associé

" [mmunodépression, VIH+

= Méningite post neurochirurgie, nosocomiale
= ATCD de dérivation du LCR

Conférence de consensus SPLF 2008



Corticothérapie dans les méningites

bactériennes: Adultes

Dexamethasone 10 mg (4 times daily, 4 days) before or with
first dose of antibiotic in:

1. Adults with bacterial meningitis

2. Adults with suspected bacterial meningitis

No dexamethasone:

1. Pre-treatment with parenteral antibiotics
2. Hypersensitivity to steroids

3. Recent head injury

4, CSF shunt

No dexamethasone, but consider low dose corticosteroids if:

1. Adults with septic shock with bacterial meningitis

2. Adults with septic shock and suspected bacterial
meninaitis

Fig. 2. Recommendations for adjunctive corticocorticosteroid treatment in
adults with (suspected) bacterial meningitis in high-income countries.

Van de Beek, Med mal inf, 2009



DXM et méningites

Adjunctive dexamethasone in bacterial meningitis: a meta-
analysis of individual patient data.
De Beek. Lancet Neurol. 2010;9:254-263

e Aucun effet bénéfique de la DXM
— Mortalité
— Surdité
— Séquelle neurologique

e Ni méme €N SOUS Sroupe (age, bactérie, moment
d’administration, VIH)



Meéningite grave et DXM?

~Peu d’études sur le sujet Méningite/Sepsis

Pneumococcal meningitis in the intensive care unit. Prognostic
factors of clinical outcome in a series of 80 cases.
Auburtin M. Am J Respir Crit Care Med 2002;165:713-717

—> Tendance effet protecteur de la DXM
Seulement 2 patients avaient une défaillance HD



Meéningite grave et DXM?

* Score de Glasgow < 8

TABLE 4. UNFAVORABLE OUTCOME AT EIGHT WEEKS ACCORDING TO THE SCORE
ON THE GLASGOW COMA SCALE ON ADMISSION.*

ComA ScoRre AND CULTURE P
REsuULTS DEXAMETHASONE PLAcEBO RELATIVE Risk (95% Cl) VALUE
no./total no. (%)
Score of 12 to 14
All patients 8/80 (10) 8/80 (10) 1.00 (0.40-2.53) 1.00
Streptococcus prenmoniac 1/15 (7) 2/11 (18) 0.37 (0.04-3.55) 0.56
Neisseria meningitidis 3/27 (11) 4/34 (12) 0.94 (0.23-3.87) 1.00
Scorc of S to 11
All patients 7/52 (13) 14/41 (34) 0.39 (0.18-0.89) 0.03
S. pnenmonine 6/27 (22) 12/23 (52) 0.43 (0.19-0.95) 0.04
N. meningitidis 1/17 (6) 0/9 (0) — 1.00
Score of 3to 7
All patients 8/25 (32) 14/23 (61) 0.53 (0.27-1.02) 0.08
S, pneumoniae 8/16 (50) 12716 (/5) 0.6/ (0.58-1.1/) 0.2/
N. meningitidis 0/6 1/4 (25) _— 0.40

*THigher scores indicate a better level of consciousness. CI denotes confidence interval,

Dexamethasone in adults with bacterial meningitis.
De Gans. N Engl J Med 2002;347:1549-1556



Volet reanimation



Osmothérapie

J Mannitol

" Effet surtout rhéologique probable
" Peu d’études au cours méningite
J Glycérol

" Pas d’étude chez I'adulte

= Une étude chez enfant avec effet bénéfique
associé a DXM

d Sérum salé hypertonique



Ventilation

> Hyperventilation
— Hypocapnie
_, Vasoconstriction cérébrale
— Diminution DSC
— Diminution PIC
— Restauration autorégulation cérébrale apres
courte hyperventilation modeérée

Moller, Stroke 2000;31:1116-1122



Hémodynamique

J Maintenir volémie correcte

J Aucun rationnel justifiant la restriction
hydrique

(1 Drogues vasoactives pour maintenir PAM
entre 70 et 100 mmHg



Convulsions

U Incidence des convulsions

Characteristic All Episodes | Episodes of pneumococcal | Episodes of Meningococcal
Clinical course | of Meningitis Meningitis Meningitis

(N =696) (N=352) (257)

Seizures (107) 15 85(24) 12(5)

J Pas de traitement prophylactique indiqué a priori

D.Van de Beek, Nat Clin Pract Neurol 2006 Sep,2(9) : 504-16.






Persistence of Pneumolysin in the
Cerebrospinal Fluid of Patients With
Pneumococcal Meningitis Is
Associated With Mortality

Emma C. Wall,1,a Stephen B. Gordon,1,a Samia Hussain,2
Upali R. S. Goonetilleke,1 Jenna Gritzfeld,1 Matthew Scarborough,3 and
Aras Kadioglu2
1Clinical Research Group, Liverpool School of Tropical Medicine, 2Institute of

Infection and Global Health, University of Liverpool; and 3Nuffield Department
of

Medicine, John Radcliffe Infirmary, Oxford, United Kingdom

ClD.2012:54
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Figure 1. Aand B Concentrations of pneumococcal proteins pneumolysin {Ply} and neuraminidase A (NanA) in the cerebrospinal fluid (CSF) of patients
with proven meningitis compared with controls. The lower limit of detection was 2 ng/ml for Ply and 10 ng/ml for NanA. C and D, Concentrations of
pneumococcal proteins Ply and NanA in the CSF of patients with proven meningitis comparing samples taken from survivors and nonsurvivors at
admission and 48 hours. The lower limit of detection was 2 ng/mL for Ply and 10 ng/mL for NanA. E, Bacterial load of Streptacoccus pneumoniae in the
CSF of patients with proven meningitis comparing survivors and nonsumvivors at admission and 48 hours.
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pneumococcal meningitis.

In conclusion, we found that all pneumococcal meningitis
patients had greater levels of Ply and NanA than those expected
from extrapolated animal models. The persistence of high levels
of Ply in nonsurvivors despite falling numbers of bacteria sug-
gests that this protein is involved in severe pathogenesis.

Blocking or inhibiting pneumolysin

Huring acute meningitis may

represent a future therapeutic option to improve mortality,




Conclusion

> Mortalité lourde.

> ATB . Consensuelle.
Nouveaux ATB.
» Corticoide . DXM discutée.

HSHC / sepsis : oui.
» Nécessité des études +++



