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Introduction: Neonatal infections remain a serious and challenging medical problem. Ampicillin is frequently used for the 
treatment of the early-onset neonatal infections. However, the recommended dosage regimens have been designed mainly 
from empirical evidence. In order to better understand the criticalities associated with the ampicillin-based therapies of the 
early-onset neonatal infections, in this study several dosage regimes have been assessed by using pharmacometric methods. 

Materials and methods: A population of virtual neonates (n = 1120) was considered. The relationship between gestational age 
(23- 42weeks) and birth weight was statistically consistent with that of the real population described by Bertino et al., (J Pediatr 
Gastroenterol Nutr 2010; 51: 353-61). Ampicillin plasma concentrations, resulting from different dose levels (25– 200 mg/
kg), were predicted according to a one-compartment open model (intravenous infusion), with parameters computed according 
to Tremoulet et al., (Antimicrob Agents Chemother 2014; 58: 3013-20). The wild-type Minimum Inhibitory Concentrations 
(MIC) distribution for Escherichia coli (here employed as a reppresentative pathogen for this population) was retrieved from the 
European Committee on Antimicrobial Susceptibility Testing database. A probabilistic approach was adopted to estimate both 
the pharmacokinetic-pharmacodynamic (PKPD) breakpoint and the Probability of Target Attainment (PTA) values. For both 
these computation types, the cumulative percentages of a 24-hour period that the concentration of the unbound ampicillin is 
above MIC (fT>MIC) was estimated as the PKPD index, assuming a threshold value for the PD target of 50%. All the stochastic 
simulations were performed according to a well-established statistical framework. 

Results: For each dose level, an inverse relationship between drug exposure (in term of peak plasma concentration and area 
under the time-plasma concentration curve) and gestational age was determined, with higher and lower exposures for the 
extremely preterm (gestational age less than 28weeks) and full-term (more than 37weeks) neonates, respectively. The median 
PKPD breakpoints were related to both the ampicillin dose level and the neonatal gestational age. A large variability in the PTA 
values were determined, resulting from both the between-subject PK variability and the between-strain PD variability.  

Discussion and conclusions: The ampicillin dosage regimens currently recommended for the treatment of the early-onset 
neonatal infections can be effective for most patients. However, given the low drug exposure, the first administration could not 
exert the expected effects, especially when pathogens/strains with low susceptibility are implicated. To increase the probability 
of cure, an additional loading dose could be considered as a rational change of the current recommended dosage regimes.   


