
HAL Id: hal-04059600
https://hal.science/hal-04059600

Submitted on 9 Jul 2024

HAL is a multi-disciplinary open access
archive for the deposit and dissemination of sci-
entific research documents, whether they are pub-
lished or not. The documents may come from
teaching and research institutions in France or
abroad, or from public or private research centers.

L’archive ouverte pluridisciplinaire HAL, est
destinée au dépôt et à la diffusion de documents
scientifiques de niveau recherche, publiés ou non,
émanant des établissements d’enseignement et de
recherche français ou étrangers, des laboratoires
publics ou privés.

Distributed under a Creative Commons Attribution - NonCommercial 4.0 International License

Empirical Treatment in Acute Bacterial Meningitis: a
Plea for High Doses of Cefotaxime or Ceftriaxone
Paul Le Turnier, Pierre Tattevin, Emmanuelle Varon, Xavier Duval

To cite this version:
Paul Le Turnier, Pierre Tattevin, Emmanuelle Varon, Xavier Duval. Empirical Treatment in Acute
Bacterial Meningitis: a Plea for High Doses of Cefotaxime or Ceftriaxone. Antimicrobial Agents and
Chemotherapy, 2023, 67 (4), pp.e00012-23. �10.1128/aac.00012-23�. �hal-04059600�

https://hal.science/hal-04059600
http://creativecommons.org/licenses/by-nc/4.0/
http://creativecommons.org/licenses/by-nc/4.0/
https://hal.archives-ouvertes.fr


Title  1 

Empirical treatment in acute bacterial meningitis: a plea for high doses of cefotaxime or ceftriaxone 2 

 3 

Authors  4 

Paul Le Turnier 1*, Pierre Tattevin 2,3, Emmanuelle Varon 4, Xavier Duval 5,6 5 

1 Infectious diseases department, Centre Hospitalier de Cayenne, Cayenne, French Guiana 6 

2 Infectious Diseases and Intensive Care Unit, Pontchaillou University Hospital, Rennes, France 7 

3 ESCMID Study Group for Infectious Diseases of the Brain (ESGIB), Basel, Switzerland 8 

4 Centre National de Référence des Pneumocoques (CNRP), Centre de Recherche Clinique et 9 

Biologique, Centre Hospitalier Intercommunal de Créteil, Créteil, France  10 

5 Inserm CIC 1425, Centre d'Investigation Clinique, AP-HP, Hôpital Bichat, Paris, France 11 

6 Université de Paris, IAME, INSERM, Paris, France.  12 

 13 

* corresponding author : Paul Le Turnier, Infectious diseases department, Centre Hospitalier de 14 

Cayenne, Avenue des Flamboyants, 97300 Cayenne, French Guiana  15 

email : paul.leturnier@gmail.com, Fax. : +594 594 39 50 40  16 

 17 

  18 



MANUSCRIPT  19 

Sir,  20 

We read with great interest the article by Cabellos et al. (1) who provide real-life data on antibiotic 21 

treatment of acute bacterial meningitis (ABM) due to Streptococcus pneumoniae, including those 22 

with reduced susceptibility to 3rd generation cephalosporin (3GC). Notably, the authors reported no 23 

clinical failure when empirical therapy was high-dose cefotaxime (HDCTX), i.e. 300 mg/kg/day. They 24 

also reported initial clinical failures in 4 cases due to S. pneumoniae isolates with CTX MIC of 1 to 2 25 

mg/L, finally cured with HDCTX (1). They concluded that HDCTX is an interesting option as empirical 26 

therapy for pneumococcal meningitis even with MICs up to 2 mg/L, contrarily to European guidelines 27 

(2). In fact, using HDCTX or high dose ceftriaxone (100 mg/kg/day) - without maximum daily dose - as 28 

empirical therapy pending MIC determination has been recommended in France since 2008 for 29 

adults with ABM (3). However, among the 157 S. pneumoniae strains isolated from adults with 30 

pneumococcal meningitis in 2021 in France, 19 (12.1%) had a CTX MIC > 0.5 mg/L, with a MIC90 of 1 31 

mg/L. This was the highest level of reduced susceptibility to 3GC recorded since 2009 (4) which may 32 

challenge the strategy of single-drug empirical treatment with HD3GC, but Cabellos and coll. provide 33 

reassuring data. In addition, we demonstrated that HDCTX (> 280 mg/kg/day) ensure CSF levels that 34 

would be effective on most S. pneumoniae strains with reduced susceptibility to CTX, with median  35 

CTX CSF concentrations of 10.3 mg/L (interquartile range, 4.8-19.3) (5). Besides, using HDCTX by 36 

continuous infusion should be preceded by a loading dose of 50 mg/kg over 1 hour for early 37 

attainment of PK/PD target (6). Unfortunately, Cabellos and coll. did not provide any data on 38 

antibiotic concentrations in CSF, nor in the proportion of patients with persistent positive CSF 39 

cultures among those with clinical failure; despite repeating lumbar puncture to assess CSF 40 

sterilization and monitor CSF antibiotic level has been recommended in case of clinical failure and/or 41 

meningitis due to S. pneumoniae with CTX MIC > 0.5 mg/L (2, 3). 42 



In our opinion, the ceftriaxone daily dosage used by Cabellos and coll. in the 2 patients with 43 

therapeutic failures (4 g/day) was sub-optimal for the following reasons: first, not trespassing the 44 

ceftriaxone manufacturers advices should definitively not be a major concern when dealing with 45 

ABM, a devastating disease. Second, as reminded by the authors, a satisfying tolerability was yet 46 

demonstrated for ceftriaxone regimens above 4 g/day (7). Third, it has been shown that a daily dose 47 

of 4 g ceftriaxone may be associated with subtherapeutic levels in case of augmented renal 48 

clearance, as reported during sepsis, a common finding with invasive pneumococcal disease (8). 49 

Therefore, we suggest that ceftriaxone monotherapy should not be discarded as empirical therapy 50 

for ABM in settings with high prevalence of S. pneumoniae with reduced susceptibility to 3GC, 51 

provided that high doses are used (100 mg/kg/day), with no maximum daily dose. 52 

Finally, considering that only half of empirical regimens prescribed for ABM in France complied with 53 

the national guidelines, the most common error being the use of insufficient doses of 3GC (9), the 54 

main take-home message would be to rigorously apply the guidelines, with a special caution on the 55 

3GC doses selected for the primary prescription. 56 

 57 
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