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Problématique

Prédire la MV, sans «rater» une MB

Viral Meningitis-Associated

Hospitalizations in the United States,
‘ 1988-1999 Neuroepidemiology 2003;22:345-52
Nino Khetsuriani® Ewa S. Quiroz®® Robert C. Holman® Larry J. Anderson?®

*Respiratory and Enteric Viruses Branch, Division of Viral and Rickettsisl Disesses (DWAD), Contars for Dizsase
Control and Prevention (COC)H, "Epidemic Intelligence Servica, Epidemiclogy Program Sl Lok s
“Odfice of the Director, DVRD, ODC, Atlanta, Ga., USA

200,000 jours/an
5 jours/patient
5000 $
50 a 300 Million $

* Hospitalisations:

L * Durée moyenne d'hospitalisation:
* Morbidite clevee » Colit moyen/patient:

* Mortalité 5-7% - Estimation du colit total annuel:

* Prévalence = 6-10%

Criteres cliniques ou biologiques

« Un SeUI Cr'iTér'e est inSUffiSGnT [Michelow, Ped Infect Dis J 2000 ; Tatara, Pediatr Int
2000]

Combinaison de criteres.
« Realec a validées



Exemples de regles

Scores

- Spanos et al, Eur JAMA 1989 -

- Hoen et al, Eur J Clin Microbiol Infect Dis 1995 > ATB si

- Jaeger et al, Eur J Clin Microbiol Infect Dis 2000 P> 1/(1+et) 20,1
- Bonsu et al, Pediatr Infect Dis J 2004 )

Listes d'items

- Freedman et al, Arch Pediatr Adolesc Med 2001 :
- Nigrovic et al, Pediatrics 2002 > ATB si =1

- Boutoille et al, Presse Med 2004 critere pr'ésen’r
- Chavanet et al, J Infect 2006

Tableau décisionnel : combinaison de scores

- Oostenbrink et al, Arch Pediatr Adolesc Med 2002



2 jours de fievre avec :
- vomissements

raideur de nuque

pas de purpura
conscience normale
pas de convulsions
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(+ Gram = néqgatif, ([« GB = 20 500/mm3
* Protéines = 0,39 g/I, - PNN = 18 245/mn.{3
LCR | ° Glucose = 3,2 mmol/I Sang | . crp =57 mg/l, '

* 6B = 300/mm3 . _
L+ PNN = 225/mms3 \ Glucose = 3,5 mmol/I

régles @ Virale? Bactérienne?

| régle Jeager [ regle Nigrovic

pMB= 1/(1+e-L) = 0,05 2/5 items: +
Pas d'ATB ATB




ORIGINAL ARTICLE Arch Dis Child 2006:91:647-650.

Clinical decision rules to distinguish between
bacterial and aseptic meningitis

F Dubos, B Lamotte, F Bibi-Triki, F Moulin, J Raymond, D Gendrel, G Bréart,
M Chalumeau

Reproductibilité & Comparaison
de 5 Regles de Décision Clinique

PREMEN I
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Regles testées
(post-vaccination contre H. influenzae b)

Scores
. _ protéinorachie, PNN-LCR, .
Jaeger: score (- L) [GB sériques, glycémie > ATB si
- L
Bonsu: score (= 1) [pr'o’réinor'achie, PNN-LCR, dge Pms= 1/(1+e ) =

Listes d'items

Freedman: (Age, leucocytorachie, protéinorachie, Gram,
m ~glycomchie, ratio de glucose, PNN immatures | ATB si > 1

Nigr'ovic: 'Gr'am, PNN-LCR, convulsions, critere presen‘r
~pro’réinor'acl‘uie, PNN sériques,

Tableau décisionnel t |

Oostenbrink:[ Score clinique
Score sur LCR

Combination of the clinical risk s with cerebrospinal fluid (CSF)
(n=227). Gray-shaded boxes ndﬁcat ndication for tre. tme t, i d ng
69 children without bacterial mem gi t bl ck-sha d d bo: ndtcat ion for
treatment, including 59 children witho t nd 99 with ba t I meningitis



mmm) Application d une cohorte monocentrique d'enfants

Analyses

1- Calcul des « scores » pour chaque patient; Se et Sp de chaque régle.

2- Comparaison des différentes regles:
Chi-2 en série appariée
Critéres dapplicabilité clinigue

Sélection de la meilleure réegle

ensibilité de 100 %
- Spécificité la meilleure a sensibilités égales de 100 %
acilité d'utilisation selon les criteres d'applicabilité

Methodologic standards for the development of clinical decision rules
in emergency medicine.

Stiell IG, Wells GA. Ann Emerg Med 1999, 33: 437-47

Division of Emergency Medicine, Departments of Medicine, Epidemiology and Community Medicine,
Ottawa Hospital Loeb Health Research Institute, University of Ottawa, Ottawa, Ontario, Canada.




Résultats

Recueil : MV de 2000 a 2004
MB de 1995 a 2004

i Age médian 4,7 ans (EIQ = [1,0 - 6,8 ans])
166 patients analysables [70 % de gargons

'~> 20 Méningites bactériennes, |9 pneumocoques
9 méningocoques
1 streptocoque B
1 Haemophilus influenzae

'~>146 Méningites virales,
prouvées (n = 83)
probables (n = 63)



Sensibilité et spécificité de chaque regle

Regles Auteurs Se Sp

Scores |

stes 4 P<107
06
Oos¥erbrink 0,83 0,72
eilleure applicabilité Vvariables Seuils
- Convulsions Oui/Non
= BMS - Coloration de Gram sur LCR  Positif/Négatif
: : : - Neutrophiles dans le LCR 1000/mm3
(liste simple de 5 items) - Protéinorachie 0,8 g/l

- Neutrophiles dans le sang 10 000/mm3




Niveau de preuve

Development and Testing of a Clinical Prediction Rule

Step 1: Derivation > Step 2: Validation »| Step 3: Impact Analysis
Identification of factors Evyidence of reproducible accuracy Evidence that rule changes
with predictive power physician behavior and
improves patient outcomes
and/or reduces costs

arrow validation Broad validation

Application of rule in
a similar clinical

setting and populatior
as in Step |

Application of rule in
multiple clinical
settings with varying
prevalence and
outcomes of disease

Level of Evidence
IV 11l Il |

McGinn et al, Evidence Based Medicine Working Group, JAMA 2000;284:79-84
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Context Children with cerebrospinal fluid (CSF) pleacytosis are routinely admitted
to the hospital and treated with parenteral antibiotics, although few have bacterial
meningitis. We previously developed a clinical prediction rule, the Bacterial Meningi-
tis Score, that classifies patients at very low risk of bacterial meningitis if they lack all
of the following criteria: positive CSF Gram stain, CSF absolute neutrophil count (ANC)
of atleast 1000 cells/ L, CSF protein of at least 80 mg/dL, peripheral blood ANC of at
least 10000 cells/pL, and a history of seizure before or at the time of presentation.

Objective Tovalidate the Bacterial Meningitis Score in the era of widespread pneu-
mococcal conjugate vaccination.

Design, Setting, and Patients A multicenter, retrospective cohort study con-
ducted in emergency departments of 20 US academic medical centers through the
Pediatric Emergency Medicine Collaborative Research Committee of the American Acad-
emy of Pediatrics. All children aged 29 days to 19 years who presented at participat-
ing emergency departments between January 1, 2001, and June 30, 2004, with CSF
pleocytosis (CSF white blood cells =10 cells/pL) and who had not received antibiotic
treatment before lumbar puncture.

Main Outcome Measure The sensitivity and negative predictive value of the Bac-
terial Meningitis Score.

Results Amoith CSF pleocy‘tosiﬁ% confidence
interval [CI], 3.1%-4.4%) had bacterial meningitis and 317496.3%; 95% Cl, 95.5%-
96.9%) had aseptic meningitis. Of the 1714 patients categorized as very low risk for
bacterial meningitis by the Bacterial Meningitis Score, only 2 had bacterial meningitis
(sensitivity, 98.3%; 95% Cl, 94.2%-99.8%; negative predictive value, 99.9%; 95%
Cl, 99.6%-100%), and both were younger than 2 months old. A tota of 2518 pa-
tients (80%) with aseptic meningitis were hospitalized.

Conclusions This large multicenter study validates the Bacterial Meningitis Score pre-
diction rule in the era of conjugate pneumococcal vaccine as an accurate decision sup-
port tool. The risk of bacterial meningitis is very low (0.1%) in patients with none of
the criteria. The Bacterial Meningitis Score may be helpful to guide clinical decision
making for the management of children presenting to emergency departments with
CSF pleocytosis.

JAMA, 2007,297:52-60 WWW.aIma.com




Etude de validation de la sensibilite du BMS

Registre National des MB

Janv 2001 = Fév 2005

1637
patients

634 ayant un critére d'exclusion
- 257 age < 29 jrs ou =18 ans
- 186 purpura fulminans
- 90 cellules dans le LCR <7/mm?3
50 immunodépression
36 affections neurochirurgicales
11 méningites chroniques
4 GR dans le LCR >10,000/mm3

114 >1 critére d'inclusion manquant

il N

" 889

| patients

)

Age moyen = 3 ans

Bactéries No. %
@nemﬁg/ﬁdis" 3@
serogroup B 232 26,1
serogroup C 130 146
serogroup A, W135 or Y 11 1,2
unknown group 22 2,5
<Streptococcus pneumoniae 374 421>
Streptococcus B 50 5,6
Other Streptococcus 9 10
Haemophilus influenzae b 22 2,5
Other bacteria* 39 44
Total 889 100,0
*Escherichia coli (19),

Haemophilus influenzae non-b type (13),
Listeria monocytogenes (4), Pasteurella multocida (2),

Fusobacterium necrophorum (1)



SENSITIVITY OF THE BACTERIAL MENINGITIS SCORE ON 889 CHILDREN
WITH BACTERIAL MENINGITIS
FRANCOIS DUBOS, MD; FRANCE DE LA ROCQUE, MD; CORINNE LEVY, MD; EDOUARD BINGEN,

MD; YANNICK AUJARD, MD; ROBERT COHEN, MD; GERARD BREART, MD; THE BACTERIAL

MEMINGITIS STUDY GROUP, DOMINIQUE GENDREL, MD; MARTIN CHALUMEAL, MD, PHD
J Pediatr, en révision

PREMEN II

889 enfants

—— Application ——— (884 enfants
avec une MB

du BMS détecteés

.+ Sensibilité du BMS =99,3% (IC 95% = 98,8-99,9D

- 5 patients non identifiés;
4/5 avaient une méningite a méningocoque

- Affinement possible pour détecter les faux négatifs



SERUM PROCALCITONIN AND OTHER BIOLOGIC MARKERS TO DISTINGUISH
BETWEEN BACTERIAL AND ASEPTIC MENINGITIS

Frarcos Duecs, MD, Fuorerce Mouur, MDD, Virceat Gapos, MD, NatHaue De Sorerarn, MD, Samora Becaroi, MO,
Perre Leecry, MO, Joserte Remco, MD, PAD, Gersre Bresrr, MD, Domracie Generey, MD, sne
Marmt CHaomesy, MD, PHD

Sensibilité

1.00

0.75

8 ROC areas

o
—e— PCT 0.98*

" ——e— CRP 0.89

g ——&—— Protéinorachie 0.88
—®—— PNN-LCR 0.87

o

Qo

0.00 0.25 0.50 0.75 1.00

1-Spécificité

(J Pediatr 20006;149:72-6)

PREMEN IIT & IV

Procalcitonin to Distinguish between
Bacterial and Aseptic Meningitis:
a European Multicenter Validation Study

F Dubos et al, ESPID, Basel 2006

ng/ml Sp =83% Se = 99%
1000 (95% CI = 74-90) (95% Cl =94-100)
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Le Meningitest®
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Mémoire original

Distinction entre les méningites bactériennes et virales chez I’enfant :

affinement d’une régle de décision clinique ™

Distinction between bacterial and aseptic meningitis in children:
refinement of a clinical decision rule

) F. Dubos®™, F. Moulin?, J. Raymond®, D. Gendrel®, G. Bréart’, M. Chalumean™"*
-—
-

Méningite aigué (>7 cells/mm3)

Pas de criteres d'exclusion *

!

Purpura
ou Convulsions
ou Aspect toxique

ou Gram sur le LCR +
ou Protéinorachie 20,5 g/
ou PCT 20,5 ng/mL

l Non

Construction population, n = 111

Validation population, n = 56 @)

Se = 100% [78-100]
Sp = 62% [52-71]

Se = 100% [68-100]
Sp = B51% [37-64]

Oui

Pas d'hOSpiTGIiSGTiOHV, pas d'antibiotiques

Hospitalisation
et antibiotiques

*Affection neurochirurgicale connue
Immunodepression connue
>10 000 GRs/mm3 dans le LCR
Traitement antibiotique < 48h




Validation de la sensibilité du Méningitest®

Analyse secondaire de cohortes, publiées ou non :
6 centres de 5 pays Européens, n = 198 (96 MB)

(B Korczowski, Rzeszéw-Polognhe, AD Aygun, E Taskin, Firat-Turquie, F Leclerc,
A Martinot, Lille-France, C Prat, C Rodrigo, J Casado-Flores, Badalone et
Madrid-Espagne, A Galetto-Lacour, A Gervaix, Geneve-Suisse)

= 11 =— 3

Performance du Méningitest®  Performance du BMS

Se = 100% [96-100] Se = 100% [96-100]
Sp = 37% [28-47] Sp = 62% [54-72]

European Society for Paediatric Infectious Diseases, Porto, May 2007



Performance of a predictive rule to distinguish
bacterial and viral meningitis Journal of Infection (2006) xx, 1-9

Pascal Chavanet *, Céline Schaller 2, Corine Levy ®, Juan Flores-Cordero €,
Max Arens 9, Lionel Piroth 2, Edouard Bingen °, Henri Portier 2

Variabl s euil

GB dans le LCR > 1800/ml
PNN dans le LCR > 80%
Protéines dans le LCR > 1,29/l

Glucose ratio (LCR/sang) <0,3

Performance en monocentrique (125 enfants, MB = 19) :
—> Se =100%, Sp = 85%

Etude de validation de la sensibilité (MB = 457) :

—> (soit 37 MB non détectées)




Conclusion (1)

Quand prescrire des antibiotiques

Toujours = recommandations actuelles

MAIS : Abstention antibiotique

c s : . (Nigrovic, JAMA 2007)
sur des criteres implicites

Prescription sélective, basé sur les preuves :

> quand les régles de décision performantes auront subit
leur processus complet de validation



Conclusion (2)

* Le BMS a atteint un niveau de preuve élevé (niveau IT)
- Se > 99%
- Sp > 60%

* Quelque rares patients ayant une MB non détectés

* Le Méningitest® a également un haut niveau de preuve.
Sp Méningitest® < Sp BMS sur les études de validation

+ Des études d'impact sont maintenant nécessaire

Development and Testing of a Clinical Prediction Rule

Step 1: Derivation - Step 2: Validation | Step 3: Impact Analysis
Identification of factors Evidence of reproducible accuracy Evidence that rule changes
with predictive power Narmrow validation Broad validation physician belja\nor and

o . o . improves patient outcomes
Appllpallon qf rule in ApprICZIlIOIV‘I Qf rule in and/or reduces costs
a similar clinical multiple clinical
setting and population  settings with varying
asin Step | prevalence and

outcomes of disease

Level of Evidence
v 1] 1l |



