Management of Early Onset Neonatal Sepsis: comparative study of ampicillin
vs penicillin G in combination with gentamicin
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Abstract

Study outline

| AMP 25 mg/kg every 8-12h + gentamicin 5 mg/kg every 24-48h |

Background: Both AMP and PEN combinations with GEN are in use in the empirical treatment of EOS but have never been compared head to head. In a
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gentamicin are the most widely
recommended and used regimens in the
empirical treatment of neonatal EOS.
Their efficacy against major Gram-
positive pathogens of EOS (like GBS, L.
monocytogenes) is similar

but

AMP has wider spectrum with better
coverage of Gram-negative
microorganisms like E. coli and...

... the incidence of E. coli EOS is
increasing, especially among premature
neonates

... AMP resistance is increasing among E.

coli strains

... AMP is associated with the spread of
ESBL-positive K. pneumoniae strains in
NICU environment

Abbreviations

AB — antibiotics

AMP — ampicillin

PEN — penicillin

GEN — gentamicin

EOS — early onset neonatal sepsis
LOS — late onset neonatal sepsis
NEC — necrotising enterocolitis

(3) not transferred within the following 24 hours.

Exclusion criteria:

(1) prior administration of a different AB regimen for more than 24 hours

(2) presence of suspected or proven meningitis, NEC, peritonitis, severe sepsis or
septic shock with isolation of microorganisms resistant to the study regimen in
maternal urinary tract or birth canal

(3) other situations where the treating physician considered a different antibiotic
regimen necessary.

Primary outcome: need for change of empirical AB regimen within 72 h and/or
death within 7 days

Sample size calculation

Assumptions: (1) 10% of neonates receiving early empirical AB need change of AB
regimen within 72 h; (2) treatment arms are equivalent if the difference in primary
outcome does not exceed 10%

Accepting a two-sided type | error rate of < 0.05 and a power of 80% both
treatment arms were to enroll at least 140 patients.

The study was approved by the Ethics Committee of Tartu University
Informed consent was considered not necessary for the following reasons:
(1) there were no procedures that were conducted for study purposes only

(2) prospective consent was unfeasible and retrospective consent would have
carried high risk of introducing a systematic bias

(3) before initiating the study in both units PEN and AMP in combination with
gentamicin were routinely cycled for the empiric AB therapy of EOS

Statistical analysis: for comparisons between groups hierarchical models
appropriate for cluster-randomised cross-over design incorporating the effect of
study center and treatment period were used

OR of composite primary outcome and its separate components with point
estimate and 95% ClI

Kaplan- Meyer curve of the
reverse treatment failure rate
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A surrogate not validated marker was chosen as primary endpoint because the most appropriate endpoints like culture proven EOS or EOS related
mortality are rare. In this study the incidence rate of EOS in a high risk population was 4.9% with a case fatality rate of 28.6%. The study that would have
had mortality of EOS as a primary endpoint would need to enroll more than 6893 neonates per study arm to show equivalence, defined as not more than
0.5% difference in mortality between the two treatment regimens with a power of 80%. We believe that both components of the selected surrogate
composite endpoint describe adequately the efficacy of the antibiotic regimen since clinical status of septic neonates deteriorates rapidly with
inadequate treatment and the all cause mortality within the first seven days is the most conservative approach. The time limit of 72 hours was chosen as
a widely accepted limit between EOS and LOS, likely to include most EOS-related and exclude most LOS-associated decisions.

AMP combination appeared to offer some protection against S.epidermidis-caused LOS, more obvious among infants with birth weight above 1000 g, and
was associated with lower need for late AB therapy than PEN combination. It is believed that due to production of beta-lactamases S.epidermidis
becomes resistant to PEN and AMP. In vitro studies have shown that MIC values of CONS including S.epidermidis are relatively low. We tested 100
randomly chosen colonizing strains of S.epidermidis and all proved to be resistant to AMP at MIC of 2 ug/ml. The median of MIC for these strains was 4
ug/ml remaining well below the clinically achievable serum concentration in neonates.

Data are presented as medians Data are presented as OR and 95% ClI

There was a trend towards higher all cause mortality in the Bacterial etiology of LOS
PEN group, which was significant for neonates born before
26t week of gestation. Analyses of reasons for death
revealed that among neonates with respiratory distress
syndrome mortality was lower in the AMP than in PEN group
(3/72 vs. 12/63, respectively; OR 0.2; 95% ClI 0.05-0.7). All
other causes of death were equally distributed between
treatment groups.

Post-hoc subgroup analysis for infants with BW<1001g did " 5 non fermentative
not reveal any differences between groups. W Candida spp

‘ ‘ PEN (n=42)

‘ AMP (n=33)

W 5. epidermidis

| OR 0.30 (0.11-0.82) |
W other G+

B K. pneumoniae

B other Enterobacteriaceae

Conclusions

In the empiric treatment of EOS AMP and PEN combined with GEN are
equally effective in terms of need for early change of empirical AB regimen
and early neonatal mortality.

AMP containing regimen may be associated with lower rate of LOS due to S.
epidermidis and lower need of late AB therapy than that containing PEN.
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