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Background 

Neonatal sepsis is characterised as an invasive bloodstream infection that occurs within the first 28 
days of life, and notably contributes to worldwide morbidity and mortality rates.1 Epidemiological 
research has found Group B Streptococcus (GBS) to be the leading causative microorganism of early-
onset sepsis (EOS).2 This discovery has led to the implementation of innovative preventative strategies, 
such as intrapartum antibiotic prophylaxis,3 to reduce the global burden of this pervasive disease. 
However, recent studies have found Escherichia coli (E. coli) to be an emerging pathogen,4 especially 
in very preterm (VPT) populations.  

Since VPT neonates are at significant risk of mortality due to EOS, there is a low threshold for antibiotic 
administration in this cohort. This inappropriately exposes certain neonates that would be at a lower 
risk of acquiring EOS to antibiotics during a period of vulnerability and crucial development. Studies 
have shown that this can increase their risk of developing necrotizing enterocolitis and late-onset 
sepsis.5 Socioeconomic issues also stem from excessive antimicrobial use, including early separation 
from the mother after birth, global antimicrobial resistance and resource overconsumption. 

Aim 

To evaluate the epidemiology, population trends and predictive factors for EOS in VPT neonates 
admitted to neonatal intensive care units (NICU) in Australia and New Zealand. 

Methods 

The Australian and New Zealand Neonatal Network provided data for neonates born at <32 weeks’ 
gestation and then admitted to one of 29 Australian or New Zealand NICUs between 1 January 2007 
and 31 December 2018. We performed a retrospective cohort study on this data, which included linear 
regression analyses to create temporal trends and multivariate backwards logistic regression analysis 
for analysing predictive factors.  

Results  

Over the 12-year period, 614 EOS cases from 43,178 VPT admissions (14.2/1000 admissions) were 
identified. The trends of EOS incidence remained stable, varying between 9.8-19.4/1000 admissions 
(linear trend, P=.56). The leading causative organisms were E. coli (33.7%) followed by GBS (16.1%). 
The incidence of E. coli increased between 2007 (3.2/1000 admissions) and 2018 (8.3/1000 
admissions; P=0.02). Neonates with E. coli had higher odds of mortality compared to those with GBS 
(OR=1.9, 95%CI 1.1-3.5, P=0.03). Mortality due to GBS EOS decreased over the same period (2007: 
0.6/1000 admissions, 2018: 0.0/1000 admissions; P=0.01). The most significant predictors for early-
onset infection included prolonged rupture of membranes >18 hours (OR 2.5; 95%CI 2.1–3.0, P<0.001), 
fetal distress (OR 1.8; 95%CI 1.5–2.1, P<0.001) and preterm labour (OR 1.5; 95%CI 1.2–1.8, P<0.001). 
Protective maternal factors included hypertension in pregnancy (OR 0.4; 95%CI 0.3–0.7, P<0.001) and 
non-singleton pregnancy (OR 0.4; 95%CI 0.3–0.5, P<0.001). 

Conclusion 

The trends of EOS among VPT neonates have remained low and stable in Australia and New Zealand. 
Furthermore, E. coli is a dominant microorganism of VPT EOS and the rates of E. coli have been 



increasing in recent years. The regression model created in this study can form the basis of a tool that 
predicts the likelihood of EOS in VPT neonates, which will require validation using prospective data. 
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