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Abstract: Cefotaxime, a third-generation cephalosporin, is widely used
in the management of neonatal sepsis. However, the dosing regimens
for neonates vary considerably across guidelines and clinical settings,
reflecting physiological variability and the scarcity of robust, large
randomized studies in this population. This review evaluates dosing
guideline variations, their pharmacokinetic drivers, and the clinical and
public health consequences—highlighting the need for unified
evidence-based recommendations.
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INTRODUCTION

Neonatal sepsis is a pervasive and life-threatening condition, accounting for significant morbidity and mortality
worldwide. Cefotaxime, with its broad-spectrum activity, has become a cornerstone for empirical therapy against
gram-negative and some gram-positive bacteria in neonates. However, the maturation of newborns’ renal and hepatic
function—along with inconsistent data from pharmacokinetic (PK) and pharmacodynamic (PD) studies—has
resulted in divergent dosing recommendations and clinical practices, leading to concerns regarding treatment
efficacy, safety, and resistance! 3!,

PHARMACOKINETICS AND PHARMACODYNAMICS OF CEFOTAXIME IN

NEONATES
Pharmacokinetic Properties
e Absorption & Distribution: Cefotaxime is administered intravenously, achieving rapid and predictable serum
levels. Its distribution volume is highest in neonates, reflecting higher body water content.
e Metabolism & Elimination: The drug is predominantly excreted renally. Neonates, especially preterms,
exhibit a prolonged elimination half-life (up to 4.6h in low birth weight infants), necessitating careful
dosing™!,
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o Factors Affecting PK: Body weight, postnatal age (PNA), postmenstrual age (PMA), and renal maturation
significantly influence drug clearance™™!

Pharmacodynamic Targets
The optimal PK/PD target is maintaining free cefotaxime concentration above the minimum inhibitory
concentration (MIC) for at least 70-75% of the dosing interval. Failure to meet this target risks therapeutic failure
and resistance selection™!?!,

Current Dosing Guidelines and Variations

Published Regimens
Neonatal Age Group Common Dosing Recommendations | Source
<7 days (preterm/term) 50mg/kg IV q12h SILT
>7 days (all neonates) 50mg/kg IV q8h Sl
Alternative high-dose scenarios | 75-100mg/kg IV q8—12h 181091

e  Guidelines in North America, Europe, and Asia differ in specifying frequency (q8h, q12h) and maximal doses
per kg per dayt200,
e Some protocols recommend increased frequency or dose in severe cases (e.g., meningitis, septic shock)™!.

Evidence Basis

Recent prospective studies confirm that a 50mg/kg BID regimen results in 100% target attainment with a favorable
safety profile for early-onset sepsis (EOS) neonates™. Simulations and real-world studies suggest that 98% or more
of neonates reach pharmacokinetic goals with this regimen when adjusted for age and weight™#!,

Model-Based Regimens
Population PK modeling indicates:
e For PNA <7 days: 50mg/kg every 12h
e PNA >7 days & GA <32wks: 50mg/kg every 8h
e PNA >7 days & GA >32wks: 50mg/kg every 8h or more frequently if severe infection®!

Graphical Summary of Target Attainment Rates

Pharmacokinetic Target Attainment by Cefotaxime Dosing

% Achieve Target

50 mg/kg qi2h 50 mg/kg q8h 75 mg/kg g8h 100 mg/kg qi2h

Dose Regimen

Pharmacokinetic target attainment rates for different cefotaxime dosing regimens in neonates.
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CLINICAL OUTCOMES AND CONSEQUENCES OF DOSING VARIATION
Impact of Underdosing
e Reduces likelihood of achieving PK/PD targets, risking therapeutic failure, and increases spread of
antimicrobial resistance.
e May result in prolonged disease, increased hospital stays, and need for broader-spectrum antibiotics™?.

Impact of Overdosing
e Heightened risk of drug toxicity, including nephrotoxicity, neurotoxicity (especially in preterm infants),
diarrhea, and feeding intolerance!™®!,
e Increases unnecessary healthcare costs and polypharmacy risks.

Adbverse Effects
Published data report low but present rates of diarrhea and feeding intolerance possibly related to cefotaxime in
neonates. True severe adverse events attributed directly to cefotaxime are rare when correct dosing is applied ™™

Effectiveness
Several studies show cure rates above 90% when proper dosing regimens are followed"™. Mortality rates, while
multifactorial, are consistently lower in neonates who receive adequately dosed, early cefotaxime therapy for sepsis®.

Consequences of Guideline Variation
e Therapeutic Failures: Inappropriate dosing—mostly underdosing—can result in persistent infection,
therapeutic escape, and increased mortality in extreme cases™?.
e Antibiotic Resistance: Subtherapeutic dosing and unnecessary cefotaxime use in empirical regimens are
linked to emerging resistance patterns in neonatal intensive care units.
e Inconsistent Qutcomes: Inadequacies in universal guideline application make standardization of outcomes
and benchmarking between centers impossible!?.

Recommendations
e Individualized Dosing: Adjust dosing for postnatal/gestational age and account for renal maturity.
e Unified Guidelines: International collaboration to create evidence-based, consensus guidelines for cefotaxime
in neonatal sepsis.
e  Monitor Therapeutic Drug Levels where possible, though not widely available.
e Stewardship: Restrict use to clear indications (e.g., proven or strongly suspected gram-negative infection,

meningitis) to curb resistanceH12,

CONCLUSION

Cefotaxime remains a vital antibiotic for neonatal sepsis, but dosing regimens require harmonization to optimize
safety and efficacy. Evidence supports 50mg/kg ql2h in neonates <7 days and 50mg/kg q8h beyond—with
adjustments for severity, weight, and renal function. Variations in dosing guidelines have meaningful clinical
consequences, reinforcing the necessity for unified, PK/PD-anchored recommendations and stewardship practices.
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