
Poster D-08

Septicémies toute cause et à pneumocoque 
hospitalisées en Rhône-Alpes (2005-2010)

P Casez1, J Fauconnier2, L Jorgensen3, E Gutterman3, S Gray4, S Munson4, J Gaillat1

1CH région d’Annecy ; 2Université J Fourier, Grenoble ; 3Via Research NJ, USA ; 4Pfizer, Collegeville, PA, USA

Introduction
•	 �Les septicémies sont des infections graves en termes de morbi-mortalité.1,2 Streptococcus pneumoniae (Sp) est parmi les causes les plus fréquentes de septicémie d’origine 

communautaire.
•	 �Aux USA3, l’introduction de la vaccination pneumococcique conjuguée 7 valences (VPC7) chez l’enfant a permis une réduction des infections invasives à pneumocoque 

(IIP) avant l’âge de 2 ans (cible de la vaccination). La réduction du portage nasopharyngé est à l’origine d’une protection de groupe, entraînant une diminution des IIP dans 
les tranches d’âge supérieures.

•	 �En France de 2003 à 2006 le PCV7 était recommandé chez les enfants de 2 mois à 2 ans à haut risque d’IIP.4 A partir de juin 2006 la vaccination a été généralisée à tous les 
enfants de moins de 2 ans (montée en charge progressive passant de 50 % en 2005-2006 à > 90 % en 2010).5

•	 �Les données issues du réseau EPIBAC basées sur le volontariat de 294 services de microbiologie en 2008 ont montré une réduction de l’incidence des IIP chez l’enfant 
≤ 2 ans. En raison de la substitution par des sérotypes non vaccinaux, l’incidence n’a pas baissé dans les autres tranches d’âge. 6

•	 But de l’étude :
			   - �Évaluer le poids des septicémies (toute cause et pneumococciques) en Rhône-Alpes (voir carte ci-contre) de 

2005 à 2010.
			   - Évaluer l’impact de la vaccination.

Matériel et méthode
�

•	 �Etude populationnelle rétrospective à partir des données médico-administratives des établissements de santé participant à la base régionale du PMSI (Programme de 
Médicalisation des Systèmes d’Information) de Rhône-Alpes (en 2008 : 6 117 229 habitants ; 9,85 % du territoire ; 158 hôpitaux).

•	 �Les cas étaient les résidents de Rhône Alpes hospitalisés en France durant la période de 2005-2010 avec un diagnostic de septicémie selon la Classification Internationale 
des Maladies 10ème révision (CIM 10) (tableau I).

•	 �Lors d’admissions multiples d’un même patient dans les 30 jours, seule l’admission initiale (séjour incident) était comptabilisée pour le calcul d’incidence. En cas de décès, 
celui-ci était rapporté au séjour incident.

•	 �Les taux d’hospitalisation étaient calculés pour  100 000 habitants par année et par tranches d’âge. Les taux de mortalité exprimés pour 100 hospitalisations pour 
septicémie.

•	 �L’intervalle de confiance à 95 % (IC95 %) était calculé pour les taux d’hospitalisation pour chaque tranche d’âge selon un modèle de Poisson.
•	 �Les taux en 2008, 2009 et 2010 étaient comparés à ceux de 2005 pour tous les patients et par tranches d’âge (0–4, 5–19, 20–49, 50–64 et 65+ ans), à l’aide des tests 

statistiques de chi2 ou Fischer (lorsque nécessaire). Après correction de Bonferroni, p≤0.002 était considéré comme significatif.

Résultats
•	 �Durant les 6 années, 50 734 codes CIM10 septicémies toute cause dont 1 547 cas (3,0 %) spécifiquement à Sp (A40.3). 

La part des hospitalisations pour septicémie était de 4,12/1 000 séjours sur l’ensemble de la période d’étude. Le taux 
d’hospitalisation variait, il augmentait en 2009 et diminuait en 2010 pour les septicémies toute cause (tableau II) et 
les septicémies à Sp (tableau III).

•	 �Les taux d’hospitalisation étaient les plus élevés après 65 ans dans tous les cas pour les septicémies toute cause (fig 1) 
ou pour Sp (fig 2). Pour Sp les taux étaient également plus élevés chez enfants les plus jeunes.

•	 �Comparés à 2005 les taux d’hospitalisation pour septicémies toute cause étaient plus élevés en 2008 et 2009, 
significativement pour l’ensemble de la population et pour la tranche d’âge 65 ans+ en 2008 et 2009 et aussi pour 
les 55-64 ans en 2009. Inversement la tendance était vers des taux moindres d’hospitalisation en 2010, de façon 
significative pour l’ensemble de la population, pour les 65 ans + et les 20-49 ans (fig 3). 

•	 �Les taux d’hospitalisation pour septicémie à Sp avaient la même tendance selon les années. La seule modification 
significative (une augmentation) était pour l’ensemble de la population en 2009 versus 2005 (fig 4).

•	 Le taux de mortalité :
�		�  - �baissait de façon significative (p < 0,001) pour les septicémies toute cause 

sur l’ensemble des années de l’étude, au plus bas en 2010 (21,13 %) et au 
plus haut en 2008 (25,23 %) pour toute la population y compris les moins de 
1 an. 

		  - �était plus élevé chez les hommes que les femmes et augmentait avec l’âge. 
		  - �était de 6 à 8 % avant 1 an pour les septicémies toute cause (fig 5). 
		  - �concernait essentiellement les adultes, particulièrement après 50 ans pour 

le Sp.

Analyse
Points forts de l’étude : 
•	 �Exhausitivité du PMSI : tous les séjours des établissements de santé des patients domiciliés en Rhône-Alpes y compris les séjours dans des établissements hors Rhône-Alpes (mais en France).
•	 �Un nombre de cas important, sur les mêmes critères, permettant d’évaluer d’éventuelles variations liées à l’âge ou au sexe.
•	 �Extraction de données par deux médecins indépendants avec confrontation des résultats.

Points faibles 
•	 �Le PMSI est une base médico-administrative dont le but principal est le financement des hôpitaux. Le codage des pathologies peut être influencé par son impact sur le coût du séjour. Il n’y avait pas de contrôle entre le code et le dossier médical pour évaluer 

la qualité du recueil et donc la sensibilité et la spécificité du PMSI. 
•	 �Le PMSI respectant des règles de codage, un changement de celles-ci peut modifier les taux d’incidence. Dans le cas de notre étude, un encadrement plus strict de l’utilisation des codes de septicémies en mars 2010 pourrait expliquer la diminution de leur 

taux d’incidence au cours de cette même année.
•	 �La couverture vaccinale par le VPC7 a été progressive, débutée en 2003, le taux de 50 % en 2005 était plus bas que les taux au cours des années de vaccination universelle mais il ne peut être considéré comme un taux prévaccinal. 
•	 �Pas de données concernant les sérotypies des Sp isolés dans notre étude.

Conclusions
•	 Les septicémies sont une cause relativement rare d’admission mais responsable d’un fort taux de mortalité. 
•	 �Les taux d’hospitalisation pour les septicémies toute cause et pour le Sp ont été les plus élevés en 2009 avec une augmentation significative par rapport à 2005, année de référence. La pandémie H1N1 a eu un impact sur le taux d’hospitalisation des 

pneumonies à Sp aux USA7 qu’il est également raisonnable d’envisager pour la France.
•	 �En comparaison à 2005, 2010 a été l’année des taux les plus bas d’hospitalisation pour septicémie toute cause de façon significative pour les septicémies toute cause et non significative pour le Sp, contrairement aux USA où les taux d’hospitalisation ont 

connu une augmentation continue.2 Le changement des règles d’utilisation des codes de septicémie (plus strictes) peut expliquer en partie la diminution des taux d’incidence des septicémies en France.
•	 �Pour les 0-4 ans il y avait une augmentation non significative des septicémies toute cause et à Sp. L’absence d’effet direct de la vaccination pour les septicémies à Sp pourrait être lié au remplacement sérotypique.8

•	 Les courbes de mortalité diffèrent entre Sp et les septicémies toute cause, la mortalité est exceptionnelle avant l’âge de 18 ans avec Sp. 
•	 �La mortalité est plus élevée chez l’homme. Le taux de mortalité intra-hospitalière a tendance à baisser régulièrement de 2005 à 2010 pour les septicémies toute cause, alors qu’il n’existe ni variation significative, ni tendance pour Sp.
•	 Des observatoires clinico-microbiologiques devraient permettre de mieux connaitre les données épidémiologiques relatives au Sp.
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• Invasive pneumococcal diseases (IPDs), including 
meningitis, bacteremia, and septicemia, are responsible for 
substantial morbidity and mortality, particularly in children 
aged <2 years and older adults.1,2

• From 2003 to 2006, the 7-valent pneumococcal conjugate 
vaccine (PCV7) was recommended for French children 
aged 2 months to 2 years at high risk of IPD.3 

• Estimated vaccine coverage among children <2 years of 
age in 2005 and 2006 was 48% based on countrywide 
purchase of vaccine doses,4 whereas estimated vaccine 
coverage of the same age group based on a sample 
of private practices increased from 56% in 2004 and 
70% in 2005 to 83% in 2006.5 

• PCV7 vaccination was added to the French national 
immunization plan in June 2006 for all children <2 years of 
age,6 leading to an increase in the percentage of children 
<2 years of age vaccinated with PCV7 to 89% in 2010.5

• Following the introduction of PCV7 in France, the incidence 
of PCV7-serotype IPD declined, whereas the incidence of 
IPD caused by nonvaccine serotypes increased.2,4,7 

• The objective of this study was to describe the changing 
burden of hospitalized multi-cause and pneumococcal 
meningitis in all age groups in the Rhône-Alpes region of 
France (Figure 1) in the 5-year period during which PCV7 
vaccination coverage of children aged <2 years in France 
increased.5
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• Study strengths:
 –  all visits by Rhône-Alpes residents were captured in the 

database even if these hospital visits occurred in other 
regions

 –  as the standard of care in France is to test cerebrospinal 
fl uid in suspected cases of meningitis, the investigation 
and diagnosis of meningitis is highly systematic and the 
database numbers are likely to be reliable

 –  careful assessment of bacterial infection may also entail 
antigen testing or PCR

• Study limitations: 
 –  only inpatients were included; however, it is likely most 

cases of meningitis will be hospitalized
 –  application of ICD-10 codes is often infl uenced 

by reimbursement systems or at the discretion of 
physicians

 –  designation of 2005 as a “baseline” for comparisons 
was limited by the use of PCV7 in France for 2 years 
prior to 2005 for children at risk of IPD, with risk 
factors being broadly defi ned; the recommendations 
were changed to universal use for children aged 
<2 years during 2006 

• Following expanded use of PCV7 in France 
(from high-risk only to universal use in children 
<2 years of age), multi-cause meningitis 
hospitalization rates for the Rhône-Alpes 
population overall and for 3 of 5 age groups 
declined signifi cantly for 2008 compared with 2005. 

• There were no statistically signifi cant changes in rates 
for 2009 when compared with 2005, likely due to the 
H1N1 infl uenza epidemic in 2009.8

• In 2010, signifi cant change in hospitalization rates 
for multi-cause meningitis was limited to those 
20–49 years of age; the youngest age group had a 
nonsignifi cant increase. 

• There was a nonsignifi cant 18% decrease in 
pneumococcal meningitis rates among children aged 
0–4 years in 2008, followed by increases in 2009 
and 2010. Overall, there were nonsignifi cant changes 
in pneumococcal meningitis rates for all study years 
which may be due to the low number of these disease 
cases over the study period and underpowered 
comparisons.

• National metropolitan surveillance data in France show 
a similar pattern of declines in multi-cause meningitis, 
but not pneumococcal meningitis, over the same time 
period.2,9 

• Previous studies have observed decreases in the 
proportion of IPD caused by PCV7 serotypes and 
increases in the proportion caused by nonvaccine 
serotypes, following the introduction of PCV7 in 
France.2,4,7

• In addition, a similar pattern has been observed for 
pneumococcal nasopharyngeal carriage.10

• In conjunction with results from microbiological 
studies,2,7,11 these fi ndings suggest serotype 
replacement with non-PCV7 serotypes may have 
reversed earlier declines. 

• Use of the 13-valent pneumococcal conjugate vaccine 
for children in France began in 2011 and this, along 
with the vaccination of older adults, may improve the 
outlook of IPD in this country.

CONCLUSIONS
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• This population-based, retrospective study analyzed 
hospital admissions data obtained from the French 
Diagnosis Related Groups program database (PMSI). 

• During 2005–2010, a total of 5,963,736 (2005) to 
6,222,045 (2010) people were resident in the Rhône-
Alpes region and comprised the at-risk population.

• Cases were Rhône-Alpes residents admitted to 
any hospital in France during 2005–2010 with 
a diagnosis of meningitis (multi-cause or due to 
Streptococcus pneumoniae) during hospitalization 
based on International Classifi cation of Diseases, 
Tenth Revision (ICD-10) codes (Table 1); multi-cause 
meningitis included any of the ICD-10 codes listed in 
Table 1. 

• The standard of care for suspected meningitis in 
France entails the following diagnostic methodologies: 
 – smear/culture and antigenic testing of cerebrospinal fl uid
 – polymerase chain reaction (PCR) analysis may also be 
used

• For multiple visits by the same patient within 
30 days, only the fi rst visit was included in the 
hospitalization-rate calculations.

• Hospitalization rates per 100,000 persons were 
generated by year and age. 

• Rates in 2008, 2009, and 2010 were compared 
with rates in 2005 overall and by age group 
(0–4, 5–19, 20–49, 50–64, and ≥65 years) using 
a chi-square test.

• The 95% confi dence intervals (CIs) were calculated 
using stratifi ed Poisson regression models.

• A Bonferroni corrected P value of ≤0.002 was 
considered signifi cant for all comparisons. 

METHODS

Table 1. ICD-10 codes used to de� ne study cases

ICD-10 code Description

G00 Bacterial meningitis, not classifi ed 
elsewhere

 G00.1a Pneumococcal meningitis

G01 Meningitis in bacterial disease 
classifi ed elsewhere

G02 Meningitis in other infectious and 
parasitic diseases classifi ed elsewhere

G03 Meningitis due to other and 
unspecifi ed causes

aS. pneumoniae-specifi c code.
ICD-10, International Classifi cation of Diseases, Tenth Revision.

Figure 1. The Rhône-Alpes region of France
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RESULTS

• During the 6 study years, there were 4,630 cases 
of multi-cause meningitis, of which 411 cases 
(8.9%) were coded as pneumococcal meningitis. 

• For multi-cause meningitis, the highest and lowest 
overall hospitalization rates occurred in 2005 
(14.22) and 2008 (10.87), respectively (Table 2). 

• For pneumococcal meningitis, the highest and lowest 
hospitalization rates occurred in 2009 (1.27) and 
2007 (0.94), respectively (Table 3).

• Hospitalization rates were highest in the youngest 
age groups for both multi-cause and pneumococcal 
meningitis (Figure 2). 

• Compared with 2005, changes in multi-cause 
meningitis hospitalization rates for all ages were 
−23.55% (P<0.001) in 2008, −0.41% (P=0.931) in 
2009, and −13.19% (P=0.004) in 2010 (Figure 3). 

• Compared with 2005, changes in multi-cause 
meningitis hospitalization rates for the 0–4 years age 
group for 2008, 2009, and 2010 were −36.30% 
(P=0.001), −4.79% (P=0.679), and +8.66% 
(P=0.468), respectively (Figure 3). 

• There were no signifi cant changes in pneumococcal 
meningitis hospitalization rates for all ages or by age 
groups; all changes between 2005 and later study 
years were P>0.002 (Figure 4).

Table 2. Multi-cause meningitis hospitalization rates by year 
in the Rhône-Alpes region, France, from January 1, 2005, 
through December 31, 2010

Year Number 
of cases

At-risk 
population

Hospitalization 
rate per 

100,000 persons
95% CI

2005 848 5,963,736 14.22 13.29–
15.21

2006 799 6,021,346 13.27 12.38–
14.22

2007 677 6,065,959 11.16 10.35–
12.03

2008 665 6,117,229 10.87 10.08–
11.73

2009 873 6,165,126 14.16 13.25–
15.13

2010 768 6,222,045 12.34 11.50–
13.25

CI, confi dence interval.

Table 3. Pneumococcal meningitis hospitalization rates by 
year in the Rhône-Alpes region, France, from January 1, 
2005, through December 31, 2010

Year Number 
of cases

At-risk 
population

Hospitalization 
rate per 

100,000 persons
95% CI

2005 66 5,963,736 1.11 0.87–
1.41

2006 63 6,021,346 1.05 0.82–
1.34

2007 57 6,065,959 0.94 0.72–
1.22

2008 69 6,117,229 1.13 0.89–
1.43

2009 78 6,165,126 1.27 1.01–
1.58

2010 78 6,222,045 1.25 1.00–
1.57

CI, confi dence interval.

Figure 4. Percentage changes in pneumococcal meningitis 
hospitalization rates: years 2008, 2009, and 2010 compared with 
2005 in the Rhône-Alpes region, France
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Figure 2. Multi-cause and pneumococcal meningitis hospitalization 
rates by age group and by year in the Rhône-Alpes region, France, 
January 1, 2005, through December 31, 2010
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Figure 3. Percentage changes in multi-cause meningitis 
hospitalization rates: years 2008, 2009, and 2010 compared with 
2005 in the Rhône-Alpes region, France
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aStatistically signifi cant change: P≤0.002 using chi-square test.

Note: No changes were statistically signifi cant at P≤0.002 using chi-square test.
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• Invasive pneumococcal diseases (IPDs), including 
meningitis, bacteremia, and septicemia, are responsible for 
substantial morbidity and mortality, particularly in children 
aged <2 years and older adults.1,2

• From 2003 to 2006, the 7-valent pneumococcal conjugate 
vaccine (PCV7) was recommended for French children 
aged 2 months to 2 years at high risk of IPD.3 

• Estimated vaccine coverage among children <2 years of 
age in 2005 and 2006 was 48% based on countrywide 
purchase of vaccine doses,4 whereas estimated vaccine 
coverage of the same age group based on a sample 
of private practices increased from 56% in 2004 and 
70% in 2005 to 83% in 2006.5 

• PCV7 vaccination was added to the French national 
immunization plan in June 2006 for all children <2 years of 
age,6 leading to an increase in the percentage of children 
<2 years of age vaccinated with PCV7 to 89% in 2010.5

• Following the introduction of PCV7 in France, the incidence 
of PCV7-serotype IPD declined, whereas the incidence of 
IPD caused by nonvaccine serotypes increased.2,4,7 

• The objective of this study was to describe the changing 
burden of hospitalized multi-cause and pneumococcal 
meningitis in all age groups in the Rhône-Alpes region of 
France (Figure 1) in the 5-year period during which PCV7 
vaccination coverage of children aged <2 years in France 
increased.5
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• Study strengths:
 –  all visits by Rhône-Alpes residents were captured in the 

database even if these hospital visits occurred in other 
regions

 –  as the standard of care in France is to test cerebrospinal 
fl uid in suspected cases of meningitis, the investigation 
and diagnosis of meningitis is highly systematic and the 
database numbers are likely to be reliable

 –  careful assessment of bacterial infection may also entail 
antigen testing or PCR

• Study limitations: 
 –  only inpatients were included; however, it is likely most 

cases of meningitis will be hospitalized
 –  application of ICD-10 codes is often infl uenced 

by reimbursement systems or at the discretion of 
physicians

 –  designation of 2005 as a “baseline” for comparisons 
was limited by the use of PCV7 in France for 2 years 
prior to 2005 for children at risk of IPD, with risk 
factors being broadly defi ned; the recommendations 
were changed to universal use for children aged 
<2 years during 2006 

• Following expanded use of PCV7 in France 
(from high-risk only to universal use in children 
<2 years of age), multi-cause meningitis 
hospitalization rates for the Rhône-Alpes 
population overall and for 3 of 5 age groups 
declined signifi cantly for 2008 compared with 2005. 

• There were no statistically signifi cant changes in rates 
for 2009 when compared with 2005, likely due to the 
H1N1 infl uenza epidemic in 2009.8

• In 2010, signifi cant change in hospitalization rates 
for multi-cause meningitis was limited to those 
20–49 years of age; the youngest age group had a 
nonsignifi cant increase. 

• There was a nonsignifi cant 18% decrease in 
pneumococcal meningitis rates among children aged 
0–4 years in 2008, followed by increases in 2009 
and 2010. Overall, there were nonsignifi cant changes 
in pneumococcal meningitis rates for all study years 
which may be due to the low number of these disease 
cases over the study period and underpowered 
comparisons.

• National metropolitan surveillance data in France show 
a similar pattern of declines in multi-cause meningitis, 
but not pneumococcal meningitis, over the same time 
period.2,9 

• Previous studies have observed decreases in the 
proportion of IPD caused by PCV7 serotypes and 
increases in the proportion caused by nonvaccine 
serotypes, following the introduction of PCV7 in 
France.2,4,7

• In addition, a similar pattern has been observed for 
pneumococcal nasopharyngeal carriage.10

• In conjunction with results from microbiological 
studies,2,7,11 these fi ndings suggest serotype 
replacement with non-PCV7 serotypes may have 
reversed earlier declines. 

• Use of the 13-valent pneumococcal conjugate vaccine 
for children in France began in 2011 and this, along 
with the vaccination of older adults, may improve the 
outlook of IPD in this country.

CONCLUSIONS
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• This population-based, retrospective study analyzed 
hospital admissions data obtained from the French 
Diagnosis Related Groups program database (PMSI). 

• During 2005–2010, a total of 5,963,736 (2005) to 
6,222,045 (2010) people were resident in the Rhône-
Alpes region and comprised the at-risk population.

• Cases were Rhône-Alpes residents admitted to 
any hospital in France during 2005–2010 with 
a diagnosis of meningitis (multi-cause or due to 
Streptococcus pneumoniae) during hospitalization 
based on International Classifi cation of Diseases, 
Tenth Revision (ICD-10) codes (Table 1); multi-cause 
meningitis included any of the ICD-10 codes listed in 
Table 1. 

• The standard of care for suspected meningitis in 
France entails the following diagnostic methodologies: 
 – smear/culture and antigenic testing of cerebrospinal fl uid
 – polymerase chain reaction (PCR) analysis may also be 
used

• For multiple visits by the same patient within 
30 days, only the fi rst visit was included in the 
hospitalization-rate calculations.

• Hospitalization rates per 100,000 persons were 
generated by year and age. 

• Rates in 2008, 2009, and 2010 were compared 
with rates in 2005 overall and by age group 
(0–4, 5–19, 20–49, 50–64, and ≥65 years) using 
a chi-square test.

• The 95% confi dence intervals (CIs) were calculated 
using stratifi ed Poisson regression models.

• A Bonferroni corrected P value of ≤0.002 was 
considered signifi cant for all comparisons. 

METHODS

Table 1. ICD-10 codes used to de� ne study cases

ICD-10 code Description

G00 Bacterial meningitis, not classifi ed 
elsewhere

 G00.1a Pneumococcal meningitis

G01 Meningitis in bacterial disease 
classifi ed elsewhere

G02 Meningitis in other infectious and 
parasitic diseases classifi ed elsewhere

G03 Meningitis due to other and 
unspecifi ed causes

aS. pneumoniae-specifi c code.
ICD-10, International Classifi cation of Diseases, Tenth Revision.

Figure 1. The Rhône-Alpes region of France
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RESULTS

• During the 6 study years, there were 4,630 cases 
of multi-cause meningitis, of which 411 cases 
(8.9%) were coded as pneumococcal meningitis. 

• For multi-cause meningitis, the highest and lowest 
overall hospitalization rates occurred in 2005 
(14.22) and 2008 (10.87), respectively (Table 2). 

• For pneumococcal meningitis, the highest and lowest 
hospitalization rates occurred in 2009 (1.27) and 
2007 (0.94), respectively (Table 3).

• Hospitalization rates were highest in the youngest 
age groups for both multi-cause and pneumococcal 
meningitis (Figure 2). 

• Compared with 2005, changes in multi-cause 
meningitis hospitalization rates for all ages were 
−23.55% (P<0.001) in 2008, −0.41% (P=0.931) in 
2009, and −13.19% (P=0.004) in 2010 (Figure 3). 

• Compared with 2005, changes in multi-cause 
meningitis hospitalization rates for the 0–4 years age 
group for 2008, 2009, and 2010 were −36.30% 
(P=0.001), −4.79% (P=0.679), and +8.66% 
(P=0.468), respectively (Figure 3). 

• There were no signifi cant changes in pneumococcal 
meningitis hospitalization rates for all ages or by age 
groups; all changes between 2005 and later study 
years were P>0.002 (Figure 4).

Table 2. Multi-cause meningitis hospitalization rates by year 
in the Rhône-Alpes region, France, from January 1, 2005, 
through December 31, 2010

Year Number 
of cases

At-risk 
population

Hospitalization 
rate per 

100,000 persons
95% CI

2005 848 5,963,736 14.22 13.29–
15.21

2006 799 6,021,346 13.27 12.38–
14.22

2007 677 6,065,959 11.16 10.35–
12.03

2008 665 6,117,229 10.87 10.08–
11.73

2009 873 6,165,126 14.16 13.25–
15.13

2010 768 6,222,045 12.34 11.50–
13.25

CI, confi dence interval.

Table 3. Pneumococcal meningitis hospitalization rates by 
year in the Rhône-Alpes region, France, from January 1, 
2005, through December 31, 2010

Year Number 
of cases

At-risk 
population

Hospitalization 
rate per 

100,000 persons
95% CI

2005 66 5,963,736 1.11 0.87–
1.41

2006 63 6,021,346 1.05 0.82–
1.34

2007 57 6,065,959 0.94 0.72–
1.22

2008 69 6,117,229 1.13 0.89–
1.43

2009 78 6,165,126 1.27 1.01–
1.58

2010 78 6,222,045 1.25 1.00–
1.57

CI, confi dence interval.

Figure 4. Percentage changes in pneumococcal meningitis 
hospitalization rates: years 2008, 2009, and 2010 compared with 
2005 in the Rhône-Alpes region, France
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Figure 2. Multi-cause and pneumococcal meningitis hospitalization 
rates by age group and by year in the Rhône-Alpes region, France, 
January 1, 2005, through December 31, 2010
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Figure 3. Percentage changes in multi-cause meningitis 
hospitalization rates: years 2008, 2009, and 2010 compared with 
2005 in the Rhône-Alpes region, France
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aStatistically signifi cant change: P≤0.002 using chi-square test.

Note: No changes were statistically signifi cant at P≤0.002 using chi-square test.
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Tableau I
Codes CIM 10 Agent bactérien
A40 septicémies 
à Streptocoque

o	 A40.0

o	 A40.1

o	 A40.2

o	 A40.3

o	 A40.8

o	 A40.9

Septicémie à Streptococcus, group A

Septicémie à Streptococcus, group B

Septicémie à Streptococcus, group D

Septicémie à Streptococcus 

autres septicémies à streptocoque 

Septicémie à Streptocoque non spécifiée 

A41 autres 
septicémies

o	 A41.0

o	 A41.1

o	 A41.2

o	 A41.3

o	 A41.4

o	 A41.5

o	 A41.8

o	 A41.9

Septicémie à Staphylococcus aureus

Septicémie à d’autres Staphylococcus spécifiés

Septicémie à Staphylococcus non spécifiés

Septicémie à Haemophilus influenzae

Septicémie à anaérobies

Septicémie à d’autres bactéries à Gram-négatif 

autres septicémies spécifiées

Septicémie bactérienne non spécifiée 

Tableau II : Taux d’hospitalisation pour septicémie toute cause selon les 
années en Rhône-Alpes.

Année Nombre 
de cas

Population exposée Hospitalisation pour 
100,000 (IC95)

2005 7 952 5 963 736 133,3 (130,4-136,3)
2006 8 046 6 021 346 133,6 (130,7-136,5)
2007 8 141 6 065 959 134,2 (131,3-137,1)
2008 8 992 6 117 229 146,9 (143,9-150,0)
2009 10 032 6 165 126 162,7 (159,5-165,9)
2010 7 571 6 222 045 121,6 (118,9-124,4)

Tableau III : taux d’hospitalisation des septicémies à pneumocoque selon 
les années

Année Nombre 
de cas

Population exposée Taux Hospitalisation pour 100,000 
(IC 95 %)

2005 235 5 963 736 3,94 (3,47-4,48)
2006 254 6 021 346 4,22 (3,73-4,77)
2007 227 6 065 959 3,74 (3,29-4,26)
2008 274 6 117 229 4,48 (3,98-5,04)
2009 342 6 165 126 5,55 (4,99-6,17)
2010 215 6 222 045 3,46 (3,02-3,95)

Fig 1 : Incidence des septicémies hospitalisées toutes causes selon l’âge en Rhône-Alpes 
du 1er janvier 2005 au 31 décembre 2010

Fig 4 : Modification en % des taux d’hospitalisation pour septicémies à pneumocoque, années 
2008, 2009 et 2010 comparées à 2005, en Rhône-Alpes 

Fig 5 : Taux de mortalité intra-hospitalière  au cours des septicémies toute cause par âge et par 
années en Rhône-Alpes, du 1er Janvier 2005 au 31 décembre 2010 

Fig 2 : Incidence des septicémies à Pneumocoque (A40.3) hospitalisées par tranche d’âge et par 
année en Rhône-Alpes du 1er janvier 2005 au 31 décembre 2010

Fig 3 : Modification en % des taux d’hospitalisation pour septicémies toute cause, années 2008, 
2009 et 2010 comparées à 2005, en Rhône-Alpes 


