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Abstract: Objective To investigate the relationship between the pharmacokinetics and pharmacodynamics of meropenem in plasma
and cerebrospinal fluid in newborns and infants with suppurative meningitis. Methods 58 patients diagnosed with suppurative
meningitis in The Affiliated Hospital of Yangzhou University from May 2016 to May 2021 were enrolled. Plasma samples were
obtained from all patients, and cerebrospinal fluid samples were obtained from 17 of them. For gestational age < 32 weeks and
postnatal age < 2 weeks, a 12 h dose interval was used, and for all other patients an 8h dose interval was used. Meropenem was
given at a dose of 40 mg-kg™" over 30 min. Data was analyzed using NONMEM software package with DIGITAL FORTRAN
compiler. Ultra Performance liquid chromatography coupled with Tandem Mass spectrometry UHPLC-MS/MS) was used to
determine meropenem concentration in plasma and cerebrospinal fluid. Monte Carlo simulations (z = 1 000) using the final model
estimates were used to generate % fT>MIC curves and the following Minimal Inhibitory Comentration (MIC) values for different drug

administration regiments: 1, 2,4, 8 mg-L™". Results The peak concentration (C, ), area under curve (AUC), clearance rate (CL) and

max.
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apparent volume of distribution (V,) of meropenem in plasma were higher than those in cerebrospinal fluid, with statistical

significance (P < 0.05). The half-life in plasma (z,,) was lower than that in CSF, and the difference was statistically significant (P <

0.05). The probability of reaching the standard of 10 000 patients was simulated by Monte Carlo. With the increase of MIC value,
the probability of reaching the standard of plasma decreased; The probability of reaching the standard of 40% TMIC, 60% TMIC,
80% TMIC and 100% TMIC in plasma decreased gradually. With the increase of MIC value, the probability of cerebrospinal fluid
reaching the standard decreased. The probability of reaching the standard of 40% TMIC, 60% TMIC, 80% TMIC and 100% TMIC

in cerebrospinal fluid decreased gradually. Conclusion The simulation shows that when the MIC is 2 mg-L™', the probability of

reaching the standard of meropenem in plasma can reach the standard, and the probability of reaching the standard in the

cerebrospinal fluid cannot reach the standard. It is necessary to increase the dose of meropenem or shorten the dosing interval during

treatment to achieve treatment goals.
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Fig. 1 Concentration-time curves of meropenem in plasma (A) and cerebrospinal fluid (B) of infants
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