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Introduction
- Active surveillance network to

-survey BM epidemiology  
-analyze clinical features, biological characteristics, 
prognosis, treatment and short-term evolution in children. 

- Part of national pediatrics BM survey (GPIP / ACTIV)
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Methods
- January 2001 to December 2003 
-259 French pediatric wards (68% of French pediatric centers) 
enrolled all children with BM in a  prospective surveillance network. 

- Selected criterion was meningitis :
- one to 28 days old
- bacteria in culture of cerebrospinal fluid (CSF) 
- and/ or CSF positive bacterial antigen testing 
- and/or CSF positive PCR 
- and/or pleiocytosis with positive blood culture.

- Informations collected :date of birth, gender, date of infection, 
underlying illness, risk factors, presenting signs, symptoms and
findings on physical examination, results of CSF analysis and blood 
cultures, antimicrobial chemotherapy and mortality. 
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Results (1)
-140 pediatric wards 
-201 cases : 2001,   ; 2002,    ; 2003,
-Sex ratio M/F : 1.2
-Early onset (day 0 – day 4), 72
-Late onset (day 5-day 28), 129 
-Prematurity rate (gestational age < 37 weeks) : 19.6% (x 3)
-Bacteria :
-Group B Streptococcus (GBS) 56.2% 
- E coli 29.8%
- Neisseria meningitidis 3.5 %, Streptococcus pneumoniae 1.5% 
and miscellaneous 9 %. 
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Results (2)

• E coli ampicillin resistance rate : 34.5%
• Serotypes III GBS  86% (43/50)
• E coli K1 in 93.7%  (45/48).

• Case fatality rate is 13.2%
– higher in preterm, 26.3% than in full term, 

9.8% (p = 0.007).
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  Other  
Citrobacter koseri   : 1.6% 
Listeria  : 1.6% 
Proteus  mirabilis  : 1.6% 
Salmonella  enteritidis  : 1.6% 
Streptococcus bovis   : 1.6% 
 Streptococcus  D  : 0.7% 
Enterobacter cloacae  : 0.7% 
Campylobacter foetus  : 0.7% 
Campylobacter diversus  : 0.7% 
Serratia marcescens  : 0.7% 
Staphylococcus  aureus  : 0.7% 

 Late onset bacter ial meningitis ( n = 129) 
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- Early onset meningitis (day 0- day 4), GBS  83.3% and E coli 11.1% 
- Late onset meningitis (day 5- day 28),  GBS 41.1% and E coli 40.3%



GBS, E coli and other  BM according to gestational age

 Preterm (n=38) 

%  

Full-term (n =156) 

%  

p 

GBS  (n = 113) 10 (26.3) 100 (64.1) 0.0001 

E coli (n = 60) 19 (50) 39 (25) 0.002 

Other  (n = 28) 9 (23.7) 17 (10.9) 0.04 

 

A CT I V



Clinical character istics and mor tality

*p = 0.0001, * *p = 0.01

 GBS  

n = 113 

E coli  

n = 60 

 

Other   

n = 28 

Bir th weight (g) mean±SD 3257*±531 2818*� 873 2672� 766 

Prematur ity (n = 38) %  8.8* 31.7 * 32.1 

Seizures (n = 64) %  39.8** 23.3** 17.9 

Shock (n = 42) %  22.4 23.7 14.8 

Coma (n = 38) %  20.2 19.3 18.5 

Mortality (n = 26) %  

Mean delay after  first LP (days) 

12.4 

7 

10 

10.8 

21.4 

12.3 
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Antibiotherapy (%)

 GBS  

n = 94/113 

E coli  

n = 54/60 

Other   

n = 19/28 

Cefotaxime or  ceftr iaxone (n = 134) 76.6 85.2 84.2 

Aminoside (n = 148) 93.6 79.6 89.5 

Amoxicillin (n = 123) 91.5 44.4 68.4 

Vancomycin (n = 15) 8.5 9.2 10.5 

Ciprofloxacin (n = 35) 6.4 46.3 21 
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Conclusion (1)
-GBS remains the most important pathogen in neonatal 

meningitis
- Penicillin tolerance rate, unknown
-E coli : equal responsability in late onset sepsis and higher 

inpremature

- Global BM prognosis is poor :
- 13.2 % mortality rate, higher in preterm, 26.3 %. 

- Sequelaenot analysed  but rate is 15 to 25 % in previous 
studies. 
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- Knowledge of bacterial epidemiology : important 
parameter to determine first lineantibiotherapy. 

- Combination of cefotaxime and amoxicillin seems
the best choice, +/- IV aminoglycoside for the first
few days. 

- After identification
- GBS, amoxicillin or cefotaxime
- E coli, cefotaxime has in vivo better inhibitory

quotient in CSF : ratio CSF concentration/ MIC is
largely > 10, contrary to ampicillin on E coli sensitive 
strains. 

Conclusion (2)
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