N

N

Epidémiologie des encéphalites aigués infectieuses:
similitudes et différences entre une étude prospective
nationale et la base de données hospitaliere en France en
2007

Sylvain Bernard

» To cite this version:

Sylvain Bernard. Epidémiologie des encéphalites aigués infecticuses: similitudes et différences entre
une étude prospective nationale et la base de données hospitaliere en France en 2007. Médecine
humaine et pathologie. 2011. dumas-00636261

HAL Id: dumas-00636261
https://dumas.ccsd.cnrs.fr/dumas-00636261v1

Submitted on 17 May 2012

HAL is a multi-disciplinary open access L’archive ouverte pluridisciplinaire HAL, est
archive for the deposit and dissemination of sci- destinée au dépot et a la diffusion de documents
entific research documents, whether they are pub- scientifiques de niveau recherche, publiés ou non,
lished or not. The documents may come from émanant des établissements d’enseignement et de
teaching and research institutions in France or recherche francais ou étrangers, des laboratoires
abroad, or from public or private research centers. publics ou privés.


https://dumas.ccsd.cnrs.fr/dumas-00636261v1
https://hal.archives-ouvertes.fr

UNIVERSITE JOSEPH FOURIER
FACULTE DE MEDECINE DE GRENOBLE

Année 2011

Epidémiologie des encéphalites aigués infectieuses:
similitudes et différences entre une étude prospective
nationale et la base de données hospitaliere en France en
2007

THESE

PRESENTEE POUR L’OBTENTION DU DOCTORAT EN MEDECINE
DIPLOME D’ETAT
Sylvain Raymond BERNARD

Née le 13 Décembre 1981 a Montbrison

Thése soutenue publiquement a la faculté de médecine de Grenoble

Le 14 Octobre 2011

Devant le jury compose de :

Monsieur le Professeur Jean Paul STAHL, Président du Jury
Madame le Docteur Alexandra MAILLES, Directrice de thése
Monsieur le Professeur Patrice MORAND

Monsieur le Professeur Patrice FRANCOIS

Monsieur le Docteur Jérdome FAUCONNIER






UNIVERSITE JOSEPH FOURIER
FACULTE DE MEDECINE DE GRENOBLE

Année 2011

Epidémiologie des encéphalites aigués infectieuses:
similitudes et différences entre une étude prospective
nationale et la base de données hospitaliere en France en
2007

THESE

PRESENTEE POUR L’OBTENTION DU DOCTORAT EN MEDECINE
DIPLOME D’ETAT
Sylvain Raymond BERNARD

Née le 13 Décembre 1981 a Montbrison

Thése soutenue publiquement a la faculté de médecine de Grenoble

Le 14 Octobre 2011

Devant le jury compose de :

Monsieur le Professeur Jean Paul STAHL, Président du Jury
Madame le Docteur Alexandra MAILLES, Directrice de thése
Monsieur le Professeur Patrice MORAND

Monsieur le Professeur Patrice FRANCOIS

Monsieur le Docteur Jérdome FAUCONNIER



Année universitaire 2010-2011

Doyen de la faculté : M. le Professeur B. SELE

Vice-doyen : M. le professeur J-P. ROMANET

LISTE DES PROFESSEURS D’UNIVERSITES - PRATICIENS HOSPITALIERS

NOM PRENOM ADRESSE
. CLINIQUE D'ANESTHESIE
ALBALADEJO Pierre ~
POLE 2 ANESTHESIE - REANIMATIONS
. CLINIQUE DE CHIRURGIE ET DE L'URGENCE
ARVIEUX-BARTHELEMY Catherine
POLE 6 DIGIDUNE
BIOSTATISTIQUES ET INFORMATIQUE MEDICALE
BACONNIER Pierre PAVILLON D
POLE 17 SANTE PUBLIQUE
. CLINIQUE DE CARDIOLOGIE / HYPERTENSION ARTERIELLE
BAGUET Jean-Philippe
POLE 4 CARDIO VASC. & THORACIQUE
RADIOTHERAPIE
BALOSSO Jacques ~
POLE 5 CANCEROLOGIE
CLINIQUE MEDECINE LEGALE
BARRET Luc
POLE 8 PLURIDISCIPLINAIRE DE MEDECINE
. CLINIQUE RADIOLOGIE ET IMAGERIE MEDICALE
BAUDAIN Philippe
POLE 13 IMAGERIE
CLINIQUE DERMATOLOGIE-VENEREOLOGIE- PHOTOBIOLOGIE
BEANI Jean-Claude ET ALLERGOLOGIE
POLE 8 PLURIDISCIPLINAIRE DE MEDECINE
. CLINIQUE ENDOCRINO DIABETO NUTRITION EDUCATION
BENHAMOU Pierre Yves
THERAPEUTIQUE/ DIABETOLOGIE - POLE 6 DIGIDUNE
i ONCOLOGIE MEDICALE
BERGER Frangois
POLE 5 CANCEROLOGIE
L CLINIQUE CHIRURGIE CARDIAQUE
BLIN Dominique
POLE 4 CARDIO VASC. & THORACIQUE
. CENTRE COORD. CANCEROLOGIE
BOLLA Michel
POLE 5 CANCEROLOGIE
CLINIQUE HEPATO-GASTRO- ENTEROLOGIE
BONAZ Bruno
POLE 6 DIGIDUNE
DPT DE METHODOLOGIE DE L'INFORMATION DE SANTE
BOSSON Jean-Luc
POLE 17 SANTE PUBLIQUE
X PSYCHIATRIE D’ADULTES - PAVILLON D. VILLARS
BOUGEROL Thierry

POLE 10 PSYCHIATRIE & NEUROLOGIE




DPT ANATOMIE & CYTOLOGIE PATHOLOGIQUES

BRAMBILLA Elisabeth
POLE 14 BIOLOGIE
. CLINIQUE DE PNEUMOLOGIE
BRAMBILLA Christian .
POLE 7 MEDECINE AIGUE & COMMUNAUTAIRE
_ CLINIQUE DE CHIRURGIE VASCULAIRE ET THORACIQUE
BRICHON Pierre-Yves
POLE 4 CARDIO VASC. & THORACIQUE
, CLINIQUE CHIR. MAXILLO-FACIALE
BRIX Muriel
POLE 3 TETE & COU & CHIR. REPARATRICE
CANCEROLOGIE
CAHN Jean-Yves
POLE 5 CANCEROLOGIE
] CLINIQUE MEDECINE VASCULAIRE
CARPENTIER Patrick
POLE 8 PLURIDISCIPLINAIRE DE MEDECINE
) CLINIQUE URGENCE
CARPENTIER Frangoise
POLE 1 SAMU SMUR
IMMUNOLOGIE - BATIMENT J. ROGET FAC MEDECINE
CESBRON Jean-Yves
POLE 14 BIOLOGIE
CHABARDES Stephan Clinique de Neurochirurgie
CLINIQUE ENDOCRINO DIABETO NUTRITION EDUCATION
CHABRE Olivier THERAPEUTIQUE / ENDOCRINOLOGIE
POLE 6 DIGIDUNE
N CLINIQUE CHIRURGIE THORACIQUE, VASCULAIRE ET
CHAFFANJON Philippe ENDOCRINIENNE
- CLINIQUE DE CHIRURGIE CARDIAQUE
CHAVANON Olivier POLE 4 CARDIO VASC. & THORACIQUE
] CLINIQUE OPHTALMOLOGIQUE
CHIQUET Christophe POLE 3 TETE & COU & CHIR. REPARATRICE
ANATOMIE - FACULTE DE MEDECINE
CHIROSSEL Jean-Paul POLE 3 TETE & COU & CHIR. REPARATRICE
N DPT D'INNOVATIONS TECHNOLOGIQUES- POLE 17 SANTE
CINQUIN Philippe PUBLIQUE
COHEN Olivier DELEGATION - HC FORUM
CLINIQUE MEDECINE GERIATRIQUE
COUTURIER Pascal POLE 8 PLURIDISCIPLINAIRE DE MEDECINE
CRACOWSKI Jean-Luc Laboratoire de Pharmacologie
- DPT MEDECINE & SANTE DU TRAVAIL
DE GAUDEMARIS Regis POLE 17 SANTE PUBLIQUE
] CLINIQUE REA. & MEDECINE NEONATALE
DEBILLON Thierry POLE 9 COUPLE/ENFANT
BIOSTATISTIQUES ET INFORMATIQUE MEDICALE
DEMONGEOT Jacques POLE 17 SANTE PUBLIQUE
CLINIQUE UROLOGIE
DESCOTES Jean-Luc POLE 6 DIGIDUNE
DYON J.Frangois




Dir. Equipe 6 U836 - ID17 /ESRF

ESTEVE Francois Grenoble Institut des Neurosciences
. CLINIQUE DE MEDECINE NUCLEAIRE
FAGRET Daniel POLE 13 IMAGERIE
FAUCHERON Jean-Luc CLINIQUE DE CHIRURGIE DIGESTIVE ET DE L'URGENCE POLE 6
DIGIDUNE
. - DPT DE BIOLOGIE INTEGREE / CANCEROLOGIE
FAVROT Marie Christine POLE 14 BIOLOGIE
. CLINIQUE RADIOLOGIE & IMAGERIE MEDICALE
FERRETTI Gilbert POLE 13 IMAGERIE
FEUERSTEIN Claude GIN
- CLINIQUE NUTRITION ARTIFICIELLE
FONTAINE Eric POLE 7 MED. AIGUE & COMMUNAUTAIRE
. CLINIQUE VIEILLISSEMENT ET HANDICAP
FRANCO Alain POLE 7 MED. AIGUE & COMMUNAUTAIRE
X DPT DE VEILLE SANITAIRE
FRANCOIS Patrice
POLE 17 SANTE PUBLIQUE
GARNIER Philippe
L. CLINIQUE DE RHUMATOLOGIE
GAUDIN Philippe
POLE 11 APPAREIL LOCOMOTEUR GERIATRIE CHISSE
CLINIQUE NEUROCHIRURGIE
GAY Emmanuel
POLE 3 TETE & COU & CHIR. REPARATRICE
GIRARDET Pierre
GUIDICELLI Henri
CLINIQUE ENDOCRINO-DIABETO-NUTRITION
HALIMI Serge
POLE 6 DIGIDUNE
CLINIQUE DE NEUROLOGIE
HOMMEL Marc
POLE 10 PSYCHIATRIE & NEUROLOGIE
. . DEPARTEMENT GENETIQUE ET PROCREATION
JOUK Pierre-Simon
POLE 9 COUPLE/ENFANT
CLINIQUE DE RHUMATOLOGIE - HOPITAL SUD
JUVIN Robert
POLE 11 APPAREIL LOCOMOTEUR & GERIATRIE CHISSE
- CLINIQUE DE NEUROLOGIE
KAHANE Philippe
POLE 10 PSYCHIATRIE & NEUROLOGIE
CLINIQUE DE NEUROLOGIE
KRACK Paul
POLE 10 PSYCHIATRIE & NEUROLOGIE
CLINIQUE NEURORADIOLOGIE & IRM
KRAINIK Alexandre
POLE 13 IMAGERIE
. DEPARTEMENT D'ANATOMIE ET CYTOLOGIE PATHOLOGIQUES
LANTUEJOUL Sylvie A
POLE 14 BIOLOGIE
. CLINIQUE NEURORADIOLOGIE & IRM
LE BAS Jean-Frangois

POLE 13 IMAGERIE




CLINIQUE CHIR. MAXILLO-FACIALE

LEBEAU Jacques
POLE 3 TETE & COU & CHIR. REPARATRICE
CLINIQUE DERMATOLOGIE-VENEREOLOGIE- PHOTOBIOLOGIE
LECCIA Marie-Thérese ET ALLERGOLOGIE
POLE 8 PLURIDISCIPLINAIRE DE MEDECINE
. DEPARTEMENT BIOLOGIE ET PATHOLOGIE DE LA CELLULE
LEROUX Dominique
POLE 14 BIOLOGIE
X CLINIQUE D'HEPATO GASTRO ENTEROLOGIE
LEROY Vincent
POLE 6 DIGIDUNE
L CLINIQUE CHIRURGIE DIGESTIVE & URGENCE
LETOUBLON Christian
POLE 6 DIGIDUNE
. LABORATOIRE THERAPEUTIQUE
LEVERVE Xavier
UFR BIOLOGIE BAT 72 UJF BP 53X
X PHYSIOLOGIE
LEVY Patrick
POLE 12 REEDUCATION & PHYSIOLOGIE
LUNARDI Joél BIOCHIMIE ADN- POLE 9 COUPLE/ENFANT
CLINIQUE DE CARDIOLOGIE
MACHECOURT Jacques
POLE 4 CARDIO VASC. & THORACIQUE
CLINIQUE CHIRURGIE VASCULAIRE & THORACIQUE
MAGNE Jean-Luc
POLE 4 CARDIO VASC. & THORACIQUE
Médecine du travail EPSP/DPT DE BIOLOGIE INTEGREE - POLE
MAITRE Anne
14 BIOLOGIE - J.ROGET 4e ETAGE
MALLION J. Michel
L CLINIQUE MEDECINE INTERNE
MASSOT Christian
POLE 8 PLURIDISCIPLINAIRE DE MEDECINE
DEPARTEMENT DES AGENTS INFECTIEUX / BACTERIOLOGIE
MAURIN Max
POLE 14 BIOLOGIE
. CLINIQUE CHIR. ORTHOPEDIE TRAUMATOLOGIE
MERLOZ Philippe
POLE 3 TETE & COU & CHIR. REPARATRICE
K DPT DES AGENTS INFECTIEUX / VIROLOGIE
MORAND Patrice
POLE 14 BIOLOGIE
MOREL Frangoise
MORO-SIBILOT Denis
L ONCOLOGIE MEDICALE
MOUSSEAU Mireille
POLE 5 CANCEROLOGIE
MOUTET Frangois CHIR. PLASTIQUE ET RECONSTRUCTRICE ET ESTHETIQUE
PASQUIER Basile
ANATOMIE
PASSAGIA Jean-Guy

POLE 3 TETE & COU & CHIR. REPARATRICE




PAYEN DE LA GARANDERIE

Jean-Francois

CLINIQUE REANIMATION
POLE 2 ANESTHESIE-REANIMATION

DEPARTEMENT DES AGENTS INFECTIEUX

PELLOUX Hervé PARASITOLOGIE ET MYCOLOGIE
POLE 14 BIOLOGIE
i CLINIQUE PHYSIOLOGIE SOMMEIL & EXERCICE - POLE 12
PEPIN Jean-Louis
REEDUCATION & PHYSIOLOGIE
. SERVICE DE REEDUCATION
PERENNOU Dominique
POLE 12 REEDUCATION & PHYSIOLOGIE
X CLINIQUE DE MEDECINE VASCULAIRE-
PERNOD Gilles
POLE PLURIDISCIPLINAIRE DE MEDECINE - POLE 8
PIOLAT Christian Clinique de chirurgie infantile
R CLINIQUE PNEUMOLOGIE
PISON Christophe .
POLE 7 MEDECINE AIGUE & COMMUNAUTAIRE
. CLINIQUE MEDICALE PEDIATRIQUE
PLANTAZ Dominique
POLE 9 COUPLE/ENFANT
. DEPARTEMENT DE BIOLOGIE ET PATHOLOGIE DE LA CELLULE
POLACK Benoit
POLE 14 BIOLOGIE
. NEUROLOGIE
POLLAK Pierre
POLE 10 PSYCHIATRIE & NEUROLOGIE
CLINIQUE UNIVERSITAIRE GYNECOLOGIE OBSTETRIQUE
PONS Jean-Claude
POLE 9 COUPLE/ENFANT
CLINIQUE UROLOGIE
RAMBEAUD JJacques
POLE 6 DIGIDUNE
. CLINIQUE O.R.L.
REYT Emile
POLE 3 TETE & COU & CHIR. REPARATRICE
CLINIQUE OPHTALMOLOGIQUE
ROMANET J. Paul
POLE 3 TETE & COU & CHIR. REPARATRICE
CLINIQUE ORTHOPEDIQUE ET TRAUMATOLOGIE
SARAGAGLIA Dominique POLE 11 APPAREIL LOCOMOTEUR & GERIATRIE CHISSE
HOPITAL SUD
X CLINIQUE UNIVERSITAIRE GYNECOLOGIE OBSTETRIQUE
SCHAAL Jean-Patrick
POLE 9 COUPLE/ENFANT
. ) CLINIQUE O.R.L.
SCHMERBER Sébastien
POLE 3 TETE & COU & CHIR. REPARATRICE
X DPT ANATOMIE & CYTOLOGIE PATHOLOGIQUES
SEIGNEURIN Daniel
POLE 14 BIOLOGIE
. DPT AGENTS INFECTIEUX
SEIGNEURIN Jean- Marie
POLE 14 BIOLOGIE
DPT GENETIQUE & PROCREATION
SELE Bernard
POLE 9 COUPLE/ENFANT
SESSA Carmine

CHIRURGIE THORACIQUE VASCULAIRE




POLE 4 CARDIO VASC. & THORACIQUE

SOTTO Jean-Jacques

CLINIQUE INFECTIOLOGIE
STAHL Jean-Paul .

POLE 7 MEDECINE AIGUE & COMMUNAUTAIRE

X CLINIQUE REANIMATION MEDICALE

TIMSIT Jean-Frangois

POLE 7 MED. AIGUE & COMMUNAUTAIRE

L on CLINIQUE ORTHOPEDIQUE ET TRAUMATOLOGIE

TONETTI Jérome

POLE 11 APPAREIL LOCOMOTEUR & GERIATRIE CHISSE

BIOCHIMIE ET BIOLOGIE MOLECULAIRE
TOUSSAINT Bertrand

POLE 14 BIOLOGIE

3 CLINIQUE DE CARDIOLOGIE

VANZETTO Gérald

POLE 4 CARDIO VASC. & THORACIQUE
VUILLEZ Jean-Philippe BIOPHYSIQUE ET TRAITEMENT DE L'IMAGE

. CLINIQUE NEPHROLOGIE

ZAOUI Philippe

POLE 6 DIGIDUNE

X CLINIQUE HEPATO-GASTRO-ENTEROLOGIE

ZARSKI Jean-Pierre

POLE 6 DIGIDUNE

LISTE DES MAITRES DE CONFERENCES DES UNIVERSITES — PRATICIENS

HOSPITALIERS

NOM PRENOM ADRESSE

BOTTARI Serge Département de Biologie Intégrée
Pole 14: Biologie

BOUTONNAT Jean Département de Biologie et Pathologie de la Cellule
Péle 14: Biologie

BRENIER-PINCHART | M. Pierre Département des agents infectieux
Parasitologie Mycologie
Péle 14: Biologie

BRICAULT Ivan Clinique de radiologie et imagerie médicale
Péle 13: Imagerie

BRIOT Raphaél Pole Urgence SAMU

CALLANAN-WILSON | Mary Génétique IAB

CARAVEL Jean-Pierre Clinique de médecine Nucléaire
Péle 13: Imagerie

CRACOWSKI Jean Luc Laboratoire de Pharmacologie

CROIZE Jacques Département des agents infectieux

Micro biovigilance




Pdle 14: Biologie

DEMATTEIS Maurice Clinique de physiologie
sommeil et exercice
Pole 12: Rééducation et physiologie
DERANSART Colin GIN - BATIMENT E. SAFRA
Equipe 9
DETANTE Olivier Clinique de Neurologie
DROUET Christian Département de Biologie et Pathologie de la Cellule
Centre angiodéme - Péle 14: Biologie
DUMESTRE-PERARD | Chantal Immunologie - BATIMENT J. ROGET.
EYSSERIC Héléne Clinique de Médecine Légale
Pdle 8: Pdle Pluridisciplinaire de Médecine
FAURE Anne-Karen Biologie de la procréation / CECOS
Département génétique et procréation
Péle 9: Couple/enfant
FAURE Julien Département génétique et procréation
Péle 9: Couple/enfant
GARBAN Frédéric Unité clinique thérapie cellulaire
Pdle 5 : Cancérologie
GAVAZzZI Gaétan Cliniqgue médecine interne gériatrique
Pole 8 : Pole pluridisciplinaire de Médecine
GRAND Sylvie Clinique de Radiologie et Imagerie Médicale
Péle 13 : Imagerie
HENNEBICQ Sylviane Biologie de la procréation / CECOS
Département génétique et procréation
Pole 9: Couple/enfant
HOFFMANN Pascale Clinique Universitaire Gynécologie Obstétrique
Pole 9: Couple/enfant
JACQUOT Claude Clinique d'Anesthésie
Pole 2 : Anesthésie - Réanimations
LABARERE José Département de veille sanitaire
Péle 17 : Santé Publique
LAPORTE Frangois Département de biologie intégrée
Péle 14: Biologie
LARDY Bernard Département de biologie et pathologie de la cellule - Laboratoire
d'Enzymologie
Péle 14: Biologie
LARRAT Sylvie Département des agents infectieux
Péle 14: Biologie
LAUNOIS-ROLLINAT | Sandrine Clinique de Physiologie sommeil et exercice

Lab. explor. fonct. cardio-respiratoires
Pdle 12 : Rééducation et physiologie




MALLARET Marie-Reine Unité d'Hygiene Hospitaliere
Pavillon E

MOREAU-GAUDRY Alexandre Département d'innovations technologiques
P6le 17 Santé Publique

MOUCHET Patrick Clinique de Physiologie sommeil et exercice
Lab. explor. fonct. cardio-respiratoires
Péle 12 : Rééducation et physiologie

PACLET Marie-Héléne Département de biologie et pathologie de la cellule - Laboratoire
d'Enzymologie Pole 14: Biologie

PALOMBI Olivier Clinique de neurochirurgie
Péle 3 : Téte et cou et chirurgie réparatrice

PASQUIER Dominique Département d'anatomie et cytologie pathologiques
Pole 14 : Biologie

PELLETIER Laurent Centre d'innovation biologique

PAYSANT Frangois Clinique de Médecine Légale
Pdle 8: Pdle Pluridisciplinaire de Médecine

RAY Pierre Biologie de la reproduction
Département génétique et procréation
Péle 9: Couple/enfant

RENVERSEZ J.Charles Département de biologie intégrée
Biochimie et Biologie Moléculaire
Pole 14 : Biologie

RIALLE Vincent Laboratoire TIMC LA TRONCHE

SATRE Véronique Génétique chromosomique
Département génétique et procréation
Pole 9: Couple/enfant

STANKE-LABESQUE Frangoise Laboratoire de Pharmacologie

STASIA Marie-Josée Département de biologie et pathologie de la cellule
Pdle 14: Biologie

TAMISIER Renaud Clinique de Physiologie sommeil et exercice
Lab. explor. fonct. cardio-respiratoires
Péle 12 : Rééducation et physiologie

WEIL Georges Biostatistiques et Informatique Médicale

Péle 17 Santé Publique




Ce travail est dédié a la mémoire de mon parrain, Monsieur Francois Thibert.



Epidémiologie des encéphalites aigués infectieuses: similitudes et différences entre une
étude prospective nationale et la base de données hospitaliére en France en 2007

RESUME
Introduction

Plusieurs études rétrospectives reposant sur les bases de données hospitalieres ont décrit
I’épidémiologie des encéphalites aigués infectieuses mais peu de données prospectives sont
disponibles. L’objectif principal de notre étude était de comparer les données prospectives
multicentriques d’une étude nationale menée en France en 2007 avec les données
rétrospectives de la base de données hospitaliére nationale : le Programme de Médicalisation
des Systémes d’Information (PMSI), afin de déterminer 1’utilité éventuelle du PMSI comme

outil de surveillance des tendances épidémiologiques des encéphalites en France.
Méthodes

Les cas d’encéphalite aigué ont été extraits du PMSI par Iutilisation des codes correspondants
de la Classification Internationale des Maladies (CIM) de I’Organisation Mondiale de la Santé
(OMS) (version 2007). Les caractéristiques démographiques, la distribution des agents
étiologiques ainsi que les taux de mortalité ont été analysés puis comparés aux données de

I’étude prospective en utilisant le logiciel Statall®.
Résultats

253 cas étaient inclus dans I’étude et 1694 ont été identifiés dans le PMSI en 2007.
L’étiologie était connue dans 52% des cas dans 1’étude et dans 38% des cas dans le PMSI
(p<0.001). Les virus Herpes-simplex et Varicelle-zona étaient les plus fréquemment retrouves
dans les deux bases, en proportions égales (~20% et 8% respectivement). La répartition des
agents pathogénes moins fréquents tels que Borrelia burgdorferi, Mycoplasma pneumonia et
Cytomegalovirus était elle aussi similaire. Les caractéristiques démographiques (age, sexe) et
la durée d’hospitalisation n’étaient pas significativement différents. Le taux de mortalité
globale et par agent étiologique était identique dans les deux bases (~10%). La proportion
d’encéphalites liées a Listeria monocytogenes (LM) et Mycobacterium tuberculosis (MT) était

10



significativement plus faible dans le PMSI par rapport a 1’é¢tude (LM: 2% vs 5%, p=0.001,
MT 2% vs 8%, p<0.001). Les cas sans diagnostic étiologique étaient plus fréquents dans le
PMSI, mais les caractéristiques démographiques et le taux de mortalité étaient similaires a

ceux de I’étude.
Conclusion:

A notre connaissance aucune étude publiée n’a comparé ces deux types de données pour les
encéphalites aigués. Le PMSI présente des limites en raison de 1’absence de définition précise
des cas, des possibles erreurs de classifications des méningites en encephalitis et du délai
d’obtention des données de la base. Néanmoins nos résultats suggerent que le PMSI peut étre
utile comme outil de surveillance des tendances et ce a de faibles codts. La connaissance des
principales limites de cet outil est indispensable a son utilisation & des fins de surveillance

épidémiologique.
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ABBREVIATIONS

CMV: Cytomegalovirus

EBV: Epstein Barr virus

HIV: Human Immunodeficiency virus

HSV: Herpes Simplex virus

ICD 10: International classification of diseases 10" revision
IDSA: Infectious diseases society of America

11Q: Interval interquartile

LCM: Lymphocytic choriomeningitis

LT: Listeria monocytogenes

MT: Mycobacterium tuberculosis

PMSI: Programme de médicalisation des systémes d’information
TBE: Central European Tick Borne encephalitis

TE: Toxoplasmic encephalitis

TV: Toscana virus

VVZV: Varicella Zoster virus

WHO: World health organization

WNV: West Nile virus
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ABSTRACT

The epidemiology of infectious encephalitis has been described through hospital discharge
database and few prospective studies. The aim of our work was to compare the results from
the French national hospital discharge database (PMSI) and from a French national
multicentre prospective study in 2007 to evaluate if PMSI could be used for the surveillance
of encephalitis. Encephalitis cases were identified in the PMSI using ICD10 codes. The
demographic characteristics, the distribution of causative agents and the case-fatality ratio
were compared. 253 cases were included in the study and 1694 cases were identified from the
PMSI in 2007. Causative agents were identified in 52% of cases in the study and 38% in the
PMSI (p<0.001). Herpes simplex virus and Varicella zoster virus were the most frequent
etiological agents in both databases with comparable frequencies. The distribution of less
frequent germs was also similar (Borrelia burgdorferi, Mycoplasma pneumoniae,
Cytomegalovirus). The demographical data, hospital length of stay were not significantly
different. The case-fatality ratio was not different in both databases, overall and by germs.
Listeria monocytogenes (LM) and Mycobacterium tuberculosis (MT) were significantly less
frequent in PMSI than in the prospective study (LM: 2% vs 5%, p=0.001; MT 2% vs 8%,
p<0.001). Cases with no aetiological diagnosis were more frequent in the PMSI but their
general demographical characteristics and case-fatality rate did not differ. Data from the
PMSI probably have some limitations due to the absence of case definition and to the possible
misclassification. However our results suggest that PMSI may be used as a basic surveillance

tool with limited costs.

Keywords: Encephalitis, epidemiology, hospital discharge database, France, herpes simplex

virus.

Published in the forty ninth IDSA annual meeting, October 20-23 2011.

Submitted for publication in the European Journal of Epidemiology.
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INTRODUCTION

Few epidemiological studies on acute encephalitis were population-based [1-3] because the
syndrome is rare and its infectious causes are miscellaneous. Published studies mainly used
national hospital discharge to define the disease burden and give an overview of causes during
several years [4-9]. However, the usefulness and limitations of national databases for
encephalitis surveillance has not been evaluated. Acute encephalitis is a severe clinical
syndrome, resulting from an inflammation of the brain associated with neurologic dysfunction
[10,11]. Infectious diseases are the main known causes, but immune mediated encephalitis
have also recently been described with increasing acknowledged contribution [2,12,13]. More
than 100 different pathogens have been recognized as causative agents of encephalitis but
demonstrating a causative relationship is sometimes complex [14,15]. Viruses are responsible
for most diagnosed aetiologies, and herpes viruses are the most commonly identified
pathogens in industrialized country. Herpes simplex virus (HSV) accounted for approximately
20% of total cases in recent population based studies, followed by Varicella Zoster virus
(VZV) and Mycobacterium tuberculosis (MT) [1,2,10,16]. Nevertheless, epidemiology of
encephalitis throughout the world is characterized by the predominance of cases of unknown
origin despite extensive laboratory investigation [1,2,17]. In the last decades, emergent or re-
emergent infectious diseases causing encephalitis raised a medical interest worldwide,
especially West Nile virus [18], Nipah virus [19], Enterovirus 71 [20], Mycoplasma
pneumonia [21], European Tick borne encephalitis virus [22], Lacrosse virus [23]. However,
these causative agents are responsible for outbreaks, more easily identified and diagnosed
than sporadic cases. According to previous studies, global impact includes high mortality
rates (4 to 12 %) [2,8], long term hospitalisations (15 to 30 average days) [1,9] and severe
sequelae as physical, cognitive, emotional, behavioral, and social difficulties [16,24,25].
Encephalitis is probably an underestimated public health issue. Even if incidence is low, it
remains a serious clinical syndrom and effective preventive or therapeutic interventions exist
against some pathogens as HSV, varicella or measles. In France, infectious encephalitis are
not mandatorily notifiable, but a few infections possibly responsible for encephalitis are:
listeriosis, measles, rabies. Epidemiological data about infectious encephalitis are available
from the national hospital discharge database [7] and from a prospective population based
study conducted in 2007 [1]. The aim of our work was to compare the data from the French

national hospital discharge database (Programme de Médicalisation des Systéemes
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d’Information, « PMSI ») and from the prospective study conducted in 2007 to evaluate if the

reliability of the PMSI as a tool for longitudinal surveillance of encephalitis in France.
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METHODS

Data sources

253 patients were enrolled in the prospective study [1]. According to the case definition,
patients were aged 28 days or more, lived in mainland France, were hospitalized in public
hospitals, were negative for HIV and had to stay in hospital 5 days or more for surviving
patients. Data collected encompassed demographical and clinical data, and the identified
causative agent when applicable. The data were computed using Statall®. The PMSI is a
national exhaustive and continuous database, which describes public and private hospital
activity in France. For each hospitalization, the diagnosis and the medical acts are computed
in the database according to the World Health Organization (WHO) International
Classification of Diseases codes, 10th revision-2007 version (ICD-10-2007 version).
Demographical data (age, sex), length of stay, hospital location and death occurring during
hospitalization are also recorded.

We selected records in the PMSI using the following criteria to match as much as possible

with the case definition used in the prospective study:

- Patients aged 28 days or more- hospitalized in mainland France from 1 January to 31
December 2007 in a public hospital.

- An encephalitis-associated hospitalization was defined as a hospitalization for which
at least one of the ICD-10-2007 version (WHO) codes for encephalitis was listed as a
discharge diagnosis (principal, related or secondary). The ICD-10-2007 version codes

for encephalitis used to select the records are listed in Table 1.

The record linkage number, based on an encrypted number, was used to identify patients with
multiple hospitalizations, and only data from the first hospitalization were taken into account
in the analysis.

To maintain comparability between hospital discharge data and the prospective study, patients

matching the following criteria were excluded:

- surviving patients with an hospital stay fewer than 5 days,
- record with any ICD-10-2007 code consistent with HIV infection (R75, Z21, B20-
B24, F024),
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- record included codes for intracranial abscess (G06, GO7), prion diseases (A810) and

cerebral malaria (B500).

Furthermore, if hospitalization with unexplained or unspecified encephalitis code (Table 1)
was associated with any other code consistent with encephalitis mimicking pathologies, these
cases were excluded. Toxic (G92, F10-F16, F18, F19, T40-T44) autoimmune (G35-G37,
M30-36, D86), metabolic (G40.5, E05, E10.0), vascular (G43, G45, G46, 160, 163-168),
neoplastic (C79.3, C70-C72), psychiatric (F28, F29) and congenital (G80, G60, G10-13)
diseases were considered as potential encephalitis mimickers. When encephalitis associated
code appeared in secondary diagnosis, hospitalization was included if the principal discharge
diagnosis was linked to the encephalitis (compatible symptom or complication). For example,
principal diagnosis: R40 (somnolence, stupor and coma), and secondary diagnosis: B00.4

(herpesviral encephalitis).

Causes of encephalitis

In the PMSI, aetiological agents were determined using the specific infectious encephalitis
codes when they exist in the ICD-10-2007 (for example, B02.0: Zoster encephalitis). Some
pathogens hadn’t a specific encephalitis code in ICD-10-2007 version as Mycoplasma
pneumoniae or Cytomegalovirus. For these cases, etiological agent was retained for diagnosis
if one code listed in Table 2 (in principal, related or secondary diagnosis) was associated with
a code of unspecified or unexplained encephalitis aetiology (Table 1).

We classified acute encephalitis hospitalisations in the PMSI by known cause or unknown

cause and compared them with prospective study results.

Analysis

Encephalitis associated cases were computed using Stata® statistical software, version 11
(Stata Corp) and described with regards to aetiology, age, gender, district of residence,
duration of hospital stay and death during hospitalization. Comparison with the prospective
study was made according to the same available data with use of 2-sided t tests or non
parametric tests for continuous variable and chi square or fisher exact test for categorical
variables. Comparisons were assessed for statistical significance at the 0.05 level.
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Table 1. List of diagnosis code in ICD-10-2007 version used for extraction of encephalitis

cases

1CD-10-CM Code

Diagnosis

Known cause
B00.4
B01.1
B02.0
B05.0
B26.2
A85.0
A85.1
A82
A83.0
A83.1
A83.2
A83.3
A83.4
A83.5
A83.6
A84.0

A84.1
Unknown cause
Unspecified cause
A83

A83.8

A83.9

A84

AB84.8

AB84.9

A85

A85.2

A85.8

A86

A88.8

A89

G04.2

G05.0

G05.1

G05.2
Unexplained cause
G04.8

G04.9

G05

G05.8

Herpesviral encephalitis

Varicella encephalitis

Zoster encephalitis

Measles complicated by encephalitis
Mumps encephalitis

Enteroviral encephalitis

Adenoviral encephalitis

Rabies

Japanese encephalitis

Western equine encephalitis

Eastern equine encephalitis

Saint-Louis encephalitis

Australian encephalitis

California encephalitis

Rocio virus disease

Far Eastern tick-borne encephalitis [Russian spring-summer
encephalitis]

Central European tick-borne encephalitis

Mosquito-borne viral encephalitis

Other mosquito-borne viral encephalitis

Mosquito-borne viral encephalitis, unspecified
Tick-borne viral encephalitis

Other tick-borne viral encephalitis

Tick-borne viral encephalitis, unspecified

Other viral encephalitis, not elsewhere classified
Arthropod-borne viral encephalitis, unspecified

Other specified viral encephalitis

Unspecified viral encephalitis

Other specified viral infections of central nervous system
Unspecified viral infection of central nervous system
Bacterial meningoencephalitis and meningomyelitis, not
elsewhere classified

Encephalitis myelitis and encephalomyelitis in bacterial
diseases classified elsewhere

Encephalitis myelitis and encephalomyelitis in viral diseases
classified elsewhere

Encephalitis myelitis and encephalomyelitis in others
infectious and parasitic diseases classified elsewhere

Other encephalitis, myelitis and encephalomyelitis
Encephalitis, myelitis and encephalomyelitis, unspecified
Encephalitis, myelitis and encephalomyelitis in diseases
classified elsewhere

Encephalitis myelitis and encephalomyelitis in others
diseases classified elsewhere
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Table 2. List of diagnosis codes in ICD-10-2007 version used for etiological identification

when unknown causes code of encephalitis was extracted.

ICD-10-CM Code

Diagnosis

Bacterial
Al7.8
Al7.9
A32.1
A69.2
B96.0

A49.3
A28.1
A21.9
A52.1
A48.1
A77.1
A78
A27.8
Viral
B02.8
B01.8
B25.8
B25.9
B27.0
J10.8

J11.8

B06.0
A92.3
A90

A9l
Parasitic
B45.1
B58.2

Other tuberculosis of nervous system
Tuberculosis of nervous system, unspecified
Listerial meningitis and meningoencephalitis
Lyme disease

Mycoplasma pneumonia as the cause of
diseases classified to other chapters
Mycoplasma infection, unspecified
Cat-scratch disease

Generalized tularaemia

Symptomatic neurosyphilis

Legionnaire’s disease

Spotted fever due to Rickettsia conorii

Q fever

Other forms of leptospirosis

Zoster with other complications

Varicella with other complications

Other cytomegaloviral diseases
Cytomegaloviral disease, unspecified
Gammaherpesviral mononucleosis
Influenza with other manifestations, other
influenza virus identified

Influenza with other manifestations, virus not
identified

Rubella with neurological complications
West nile virus infection

Dengue fever

Dengue haemorrhagic fever

Cerebral cryptococcosis
Toxoplasma meningoencephalitis

21



RESULTS

Hospital discharge data (PMSI)

In 2007, a total of 1,694 non-HIV patients were recorded in the PMSI with acute encephalitis
in mainland France. The most frequently identified aetiology of encephalitis was Herpes
simplex virus infection, which accounted for 320 cases (19%). Varicella zona virus (146 cases
or 8%), Mycobacterium tuberculosis (30 cases or 2 %) and Listeria monocytogenes (LM) (31
cases or 2%) were also common identified aetiologies. The aetiology of 1047 encephalitis
patients (62%) was unknown. The number of encephalitis hospitalization was higher for men
(913 admissions, 54%) than for women (781 admissions, 46%) and median age was 52 years
(NQ : 24-71). Age group 0-15 years represented 18% of all admissions for acute encephalitis,
median age in this group was 6 years (11Q : 3-10). The case fatality rate for encephalitis was
9.5% in 2007. All French districts recorded at least one case of encephalitis during this year,
and the number of cases was linked to the population density (Figure 1). Overall during the
year 2007, 35,557 hospital days were associated with all encephalitis (first hospital stay only),
no seasonality was observed by month for the main aetiological groups, for the encephalitis of

unknown origin and for the total population.
Comparison with prospective data

Table 3 displays the characteristics of both population (PMSI and prospective study) and their
comparison (age, sex, age group, length of stay, proportion of known causes and lethality).
No significant difference for global mean and median age was observed between the PMSI
and the study. The number of cases in the age group 0-15 years was higher in prospective
study than in PMSI (18% vs 10%, p=0.002), the proportion of encephalitis with identified
aetiology was higher in prospective study (52% vs 38%, p<0.001) and the mean length of stay
was longer in PMSI (30 days vs 20 days, p<10™). There were no significant differences

between the PMSI and the study in the overall case fatality rate.

The most frequent aetiological agents associated with encephalitis were the same in the two
databases, nevertheless the number of encephalitis due to Mycobacterium tuberculosis and
Listeria monocytogenes were significantly lower in PMSI than in prospective study (2% vs
8%, p<10* and 2% vs 5%, p=0.001 respectively) (Table 4). Epidemiological data were
compared within each aetiological group for the main causative agents (Table 5). No

differences were observed for HSV and Mycobacterium tuberculosis encephalitis for mean
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age, sex, age group, length of stay and lethality. Older mean age and higher lethality (70 vs 57
years, p=0.03 and 46% vs 16%, p=0.03) was found in Listeria monocytogenes encephalitis
patients in the prospective study.

For encephalitis of unknown causes, we found a high number of patients in the age group O-
15 years and a shorter mean length of stay in PMSI (18 vs 28 mean days, p<0.001) but no
difference was observed on lethality. Other pathogens associated with encephalitis as CMV,
Mycoplasma pneumonia, Borrelia burgdorferi, EBV, Central European Tick borne
encephalitis virus, Enterovirus, Legionella pneumophila, Influenza virus, Cryptococcus
neoformans, Francisella tularensis were found in both databases (Table 6). Toscana virus,
West Nile virus and Rickettsia conorii associated encephalitis were only found in prospective
study. Lymphocytic choriomeningitic virus, Toxoplama gondii, Measles virus, Mumps virus,
Bartonella henselae associated encephalitis were only found in hospital discharge database.
No comparisons were made for these rare pathogens due to the short number of cases.

23



Figure 1. District of residence of patients with encephalitis extracted from PMSI, France in
2007.

N
<

7

Legend
Number of cases
* 0-9

* 10-23

* 24-53

Y 54-100

Y 101-233

Population density per km?
[ 15-48

[ Ja9-79

[ s0-155

[ 156 - 20764

0 105 210 420 Kilometers
I T

24



Table 3. Global comparison between prospective and hospital discharge data, France in 2007.

Characteristic Prospective Hospital discharge P-value

study n=253 data (PMSI)

n=1,694

Age, median years 54 (£24) 52 (£27) 0.29
#1Q)
Age <16 years, n (%)* 26 (10) 305 (18) 0.002
Age 17-74 years, n 181 (72) 1050 (61) 0.003
(%0)*
Age > 74 years, n (%)* 46 (18) 339 (20) 0.49
Women, n (%) 99 (39) 781 (46) 0.038
Causes identified, n 131(52) 647 (38) <0.001
(%)
Length of stay, median 30 (x27) 20 (+22) <10
days (x11Q)
Lethality, n (%) 27 (11) 160 (9) 0.54

* the global distribution of age was significantly different between the prospective study and the
PMSI, with p=0.004

Table 4. Distribution of mainly causes of encephalitis found in the prospective study and the
PMSI in France in 2007.

Main causes Prospective study, PMSI, P-value
(n=253) (n=1694)

Herpes simplex virus 55 (22%) 320 (19%) 0.284

Varicella zona virus 20 (8%) 146 (8%) 0.705

Mycobacterium 20 (8%) 30 (2%) <10*

tuberculosis

Listeria monocytogenes 13 (5%) 31 (2%) 0.001

Others 23(9%) 120 (7%) 0.26

Non specified causes 122 (48%) 1049 (62%) <10*

Data are number (% of all cases).
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Table 5. Comparison of demographical characteristic and lethality by principal etiologic
agent and unknown causes between prospective and PMSI in France in 2007.

Etiologic HSV vzv Mycobacterium tuberculosis Listeria monocytogenes Non-specified causes
agent

Data Prospective PMSI P- Prospective PMSI P- Prospective PMSI P- Prospective PMSI P- Prospective PMSI P-

origins study (n=320)  value study (n=146)  value study (n=30) value study (n=31) value study (n=1049) value

(n=55) (n=20) (n=20) (n=13) (n=122)

Age, 56 (£17) 58 0.3 55 (+31) 49 0.4 53 (+21) 54 0.8 70 (12) 57 0.03 46 (£24) 45 (+£26) 0.7

mean (x20) (£34) (*21) (£20)

years

(+SD)

Age<16 1(2) 12 (4) 0.9 3(15) 43(29) 0.71 0 1(3) 0.77 0 1(3) 0.77 14 (11) 212 (20) 0.11

years,

n(%)

Age 16- 48 (87) 223(70)  0.11 6 (30) 49 (34) 0.41 17 (85) 22 <0.001 8 (62) 23 0.08 90 (74) 664 (63) 0.001

74 years, (74) (74)

n (%)

Age > 74 6 (11) 85 (26) 0.07 11 (55) 54 (37) 0.17 3(15) 7(23) 0.08 5 (38) 7(23) 0.001 18 (15) 173 (17) 0.13

years, n

(%)

Women, 31 (56) 170(53)  0.77 15 (75) 88 (60) 0.23 12 (60) 16 0.77 9 (69) 17 0.51 71 (58) 546 (52) 0.212

n (%) (83) (55)

Length of 34 (£23) 28 0.005 26 (£17) 22 0.01 45 (x31) 39 0.5 28 (x24) 27 0.8 28 (+29) 18 (x19)  <0.001

stay, (+26) (£32) (£28) (#22)

mean

days

(xSD)

Lethality, 3(5 36 (11) 0.1 3(15) 13 (1) 0.4 6 (30) 4(13) 0.1 6 (46) 5(16) 0.03 6 (5) 96 (9) 0.1

n (%)
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Table 6. Rare causes of encephalitis found in prospective study and PMSI in France in 2007.

Rare etiologic agent Prospective study, PMSI, (n=120) P-value
(n=23)
Cytomegalovirus 3 (2%) 10 (2%) 2
Epstein barr virus 3 (2%) 8 (1%) 0.4
Tick borne 3 (2%) 3 (0,5%) 0.03
encephalitis virus
Lyme disease 2 (2%) 24 (4%) 4
Mycoplasma 2 (2%) 20 (3%) 5
pneumonia
Enterovirus 2 (2%) 5 (1%) 0.4
Legionella 1 (1%) 5 (1%) 0.99
pneumophila
Cryptococcus 1 (1%) 5 (1%) 0.99
neoformans
Influenza disease 1 (1%) 4 (1%) 0.8
Francisella tularensis 1 (1%) 1 (0.5%) 0.21
Toscana virus 2 (2%) -- --
Rickettsia conorii 1 (1%) -- --
West Nile virus 1 (1%) -- --
Lymphocytic -- 7 (1%) --
choriomeningitis virus
Toxoplasma gondii -- 7 (1%) --
Mumps -- 5 (1%) -
Measles -- 4 (0.5%) --
Bartonella henselae -- 3 (0.5%) --
Other causes -- 6 (1%) --

Data are number (% of known causes). Other causes included Leptospirosis, Pneumococcus,
Japanese encephalitis, Rubella, Adenovirus.
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DISCUSSION

The main strenghs of the prospective study are a single case definition and the investigation of
a wide range of pathogens, but this type of study is too expensive to be conducted on a
continuous basis for epidemiological surveillance. National hospital discharge database has
the advantages to be continuous, exhaustive and available at low cost but his accuracy is
doubtful. When compared with multicentre prospective study [1], encephalitis related cases in
the national hospital discharge in France in 2007 revealed a good consistency for basic
information. The most frequent causative agents identified were the same in both databases:
HSV, VZV, Mycobacterium tuberculosis and Listeria Monocytogenes. These findings suggest
that the PMSI might provide reliable data to study the trends in encephalitis aetiologies. We
found less similarity for rare pathogens like arboviroses. Cautious interpretation of the PMSI
is needed for these rare cases with important implications for health authorities. However in
non endemic countries, these cases are usually imported, and their emergence presents as
outbreak, more easily detectable [26]. No variables allow distinguishing imported and
autochthonous cases in the PMSI. Moreover, not all arboviral infections have a specific code
in the ICD-10-2007 version.

HSV (19%) and VZV (8%) remained the main causes of acute encephalitis in both databases,
as previously described. In the literature, they account generally for 13 to 22 % and 5 to 6% of
all encephalitis cases respectively [2,5,8]. Our results suggest that PMSI might be used for a
rapid and cheap evaluation of these pathogens. The number of death occurring during
hospitalization in PMSI (9%) and prospective study (11%) was similar for the total population
and by aetiological group. We observed a difference for LM (16% vs 46% respectively)
which could be explain by the enrolment of older cases in the prospective study (mean age, 57
vs 70 years). Global lethality rate was higher than that previously described in retrospective
studies based on national hospital discharge database from England (6,5%) [5] and North
America (7%) [4], but it was similar to the lethality in a recent prospective study from
England (12%) [2].

Several limitations of the PMSI as an epidemiological tool were highlighted studying our
work. The absence in ICD-10 -2007 version of specific code for rare pathogens with
important public health issue is one of them. Smaller frequencies were observed in PMSI than
in prospective study for Mycobacterium tuberculosis and Listeria monocytogenes. It probably
reflected the lack of specific code in ICD-10-2007 version. For tuberculosis, no code for

encephalitis is available; a specific code existed only for meningitis (A17.0 Tuberculous
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meningitis) and was not included in our study. Misclassification of encephalitis in meningitis
could explain the lower frequency of tuberculosis encephalitis cases found in PMSI. In the
English prospective study, the proportion of tuberculosis was also higher (5%) than in PMSI
[2] and was similar to the proportion of tuberculosis in the French prospective study that we
compared with the PMSI, suggesting that the data from the prospective study are more
reliable than those in the PMSI for tuberculosis-associated encephalitis. No specific code
existed to distinguish encephalitis and meningitis due to Listeria monocytogenes. The code
A32.1 (Listerial meningitis and meningo-encephalitis) was not extracted to avoid an
overestimation of encephalitis due to Listeria monocytogenes (see methods). Cases were
identified by using the association of listeriosis code with a code for unexplained or
unspecified encephalitis (Table 1). It could explain lower number of cases found in PMSI. For
lower mortality rate we showed that younger patients were coded in the PMSI. Such
misclassification could be explained by the absence of case definition for the PMSI, and by
the widespread use of the term “meningitis” for all central nervous system infection due to
Listeriosis in everyday language.

French metropolitan area is concerned essentially by 3 possibly autochtonous arboviroses:
West Nile virus (WNV), Toscana virus (TV) and Central European Tick Borne encephalitis
(TBE). Arboviroses raised the medical interest in France in 2000 after equine WNV epidemic
in Camargue, France [27]. Since then, a multispecies public surveillance system was
implemented for the Mediterranean costal areas of France, TV was added to the system in
2010. However the occurrence of WNV autochthonous infection in France is rare and TV is
mainly responsible for meningitis rather than encephalitis. For TBE no active surveillance
exist because the number of TBE is supposed to be low in France (between 5 and 10 per year)
and is generally limited to eastern region (Alsace) which is the occidental limit of the
European endemic zone [28]. Three TBE, 1 TV and 1 WNV encephalitis (imported) were
found in the prospective study. In PMSI, Only 3 TBE and 1 Japanese encephalitis (imported)
were registered. The absence of TV and WNV in PMSI is probably linked to the absence of
specific code in ICD-10-2007 version which is an important limit of the use of PMSI for
epidemiological study on arboviroses in France. In 2010, several European countries had
experimented WNV epidemic (Greece, Romania, Italia) [29-32] and ten cases of
neuroinvasive TV disease occurred in France [33]. These results suggest the importance of
maintaining specific surveillance for these arboviroses in France and in Europe, and that the

PMSI might not be of great value for such rare pathogens. Moreover, as the PMSI is not
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available in real time, it has not the required reactivity to be used as an early detection and
alert tool.

Cases of measles and mumps associated with encephalitis were found in PMSI only. Measles
complicated by acute encephalitis was probably overestimated in the PMSI, the incidence of
this complication in the PMSI (1/1000) suggested that 4000 cases could have occurred in
2007, while the outbreak of measles in France began in 2008 with 600 declared cases (cases
were obligatory notifiable to public health authorities since 2005) [34]. Until now, 20000
cases and 10 related deaths have been declared to the French Institute for Public Health
Surveillance. The cases found in PMSI in 2007 seemed to have been an indicator of epidemic
resurgence, nevertheless the late availability (two years delay) of the basis was a limitation of
his epidemiological potential to rapidly detect a re-emergence. We noted that a specific
encephalitis code exist for these diseases which is interesting compared to the lack of
accuracy for arboviroses. Adding specific codes for arboviroses might probably improve the
database quality for the surveillance of their trends.

The absence of case definition in PMSI is another limitation to carry out epidemiological
studies or surveillance. Mistakes during coding may happen particularly for rare pathogen not
well known by all coders. Two entities rarely associated with encephalitis have been found in
PMSI and appeared doubtful. The first one is toxoplasmic encephalitis (TE) which is a rare
disease in non immunocompromised patients. Only few cases were published in
immunocompetent patients [35,36] and seven cases of TE were found in PMSI without
association with concordant codes for HIV or other immunodeficiency. Similarly
Lymphocytic choriomeningitis (LCM) virus is rarely a cause of encephalitis; usually his
clinical spectrum is broad and non-specific as flulike [37]. We found 7 cases in PMSI and we
suspect that this entity was mistaken for lymphocytic meningitis. Another characteristic case
is rabies, one was registered for a patient of 78 years who died the first day of hospitalization.
Rabies is mandatorily notifiable in France and its specific diagnosis is available in the Institut
Pasteur only. No case was declared and no specific research was positive in France in 2007.
The current knowledge about rare diseases suggest some probable misclassifications for some
cases and no conclusion could be done, it illustrates the need to continue quality control in
coding which have been implemented since few years to sensitize physicians to make accurate
coding.

The wide range of aetiological agents explored in the prospective study can explain the
smaller number of unknown causes found than in PMSI. Furthermore, the diagnosis tools for
rare aetiological agents may not be available in secondary or primary care hospital. Between
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2000 and 2002 in France, a retrospective study was conducted using PMSI to define
encephalitis epidemiology, unknown causes represented 80% of all cases which is higher than
the 62% found in the 2007 database [7]. The observed differences could be explained by the
recent change of the hospital funding in France. Indeed, since 2004 public hospital funding
has been depending exclusively on codification of each hospitalization by principal, related
and secondary diagnosis from 1CD-10-2007 version [38]. This change probably improved the
exhaustivity and accuracy of the database. The number of unknown causes (62%) is similar of
other retrospective study based on national hospital discharge database conducted in North
America (59, 5%) and Australia (69, 8%), but the management and exploration of causes of
encephalitis might be different in other countries.

The main limitation of our work was the assumption that the prospective study was
representative of the global situation in France. We showed that cases occurring in age group
0-15 years were underreported in prospective study. Hospital national discharge might to be
more accurate for this group. Previous retrospective study generally found that infants account
generally for 19% to 30% which is close to the 18% we found in PMSI. By contrast, we have
no element suggesting that the adult population in the prospective study might not be
representative of adult encephalitis in France, and the similarities between the French and
English results suggest a good representativity of the patients enrolled in the prospective

study.
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CONCLUSION

No previous study had compared these two types of data for several aetiologies
simultaneously and tried to assess the reliability of the PMSI as an epidemiological tool. The
PMSI could be a useful database for trends study. We showed that PMSI was reliable for the
most frequent aetiological agents of encephalitis, nevertheless it lacks accuracy and sensitivity
for rare pathogens. Moreover, because of the delay before the database is available, it lacks
reactivity and can not be used to detect early public health threats. Quality control of coding
and enhancing completeness of the list of codes could improve PMSI epidemiological

possibilities, notably for encephalitis and infectious diseases.
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