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DESCRIPTION
Neonatal sepsis remains a significant cause of morbidity and 
mortality among newborns worldwide. Despite advances in 
neonatal care, the prediction of mortality in neonates with sepsis 
continues to challenge clinicians. Accurately predicting mortality 
risk  is  potential  for  altered  interventions,  optimizing  resource 
allocation, and counselling families.

Understanding neonatal sepsis

Neonatal sepsis is a systemic infection occurring in newborns, 
typically classified into Early-Onset Sepsis (EOS) and Late-Onset 
Sepsis (LOS). EOS presents within the first 72 hours of life, 
often associated with maternal infections and vertical 
transmission. LOS occurs after 72 hours and is usually linked to 
nosocomial infections or community-acquired pathogens. Both 
types pose significant risks, but their etiologies and management 
can differ.

Causes of neonatal sepsis

Neonatal sepsis is broadly categorized into EOS and LOS. EOS 
typically occurs within the first 72 hours of life and is often 
associated with maternal infections transmitted during labor and 
delivery. LOS presents after 72 hours and is usually linked to 
nosocomial infections or community-acquired pathogens.

Bacterial infections: Group B Streptococcus (GBS),  Escherichia 
coli, and Staphylococcus aureus are common offenders. In EOS, GBS 
and E. coli are predominant, while LOS often involves coagulase-
negative staphylococci and multidrug-resistant bacteria.

Fungal infections: Candida species can cause sepsis, particularly 
in Very Low Birth Weight (VLBW) and immunocompromised 
infants.

Viral infections: Herpes Simplex Virus (HSV) and enteroviruses 
are notable viral pathogens causing neonatal sepsis.

Predictive models for mortality

Several predictive models and scoring systems have been
developed to estimate mortality risk in neonates with sepsis.
These models typically incorporate a combination of clinical,
laboratory, and demographic variables.

CRIB (Clinical Risk Index for Babies) score: Initially developed
for very low birth weight infants, the CRIB score includes factors
such as birth weight, gestational age, and initial clinical
condition. While not specific to sepsis, it can help identify high-
risk neonates.

SNAP (Score for Neonatal Acute Physiology): This score
assesses the severity of illness based on physiological parameters
within the first 24 hours of admission. Higher SNAP scores
correlate with increased mortality.

NEOMRE (Neonatal Mortality Risk Estimator): This model
combines clinical and laboratory data to predict mortality risk in
neonates with sepsis. Factors include birth weight, gestational
age, apgar scores, and specific laboratory markers.

Kaiser sepsis calculator: Although primarily used for
determining the risk of early-onset sepsis, this tool can also
provide insights into potential outcomes based on maternal and
neonatal factors.

Management strategies

Effective management of neonatal sepsis involves prompt
recognition, timely initiation of appropriate antimicrobial
therapy, and supportive care.

Early diagnosis: Rapid identification of sepsis is potential.
Clinical signs such as temperature instability, respiratory distress,
and feeding difficulties should raise suspicion. Laboratory tests,
including blood cultures, Complete Blood Count (CBC), C-
Reactive Protein (CRP), and procalcitonin, aid in diagnosis.

Empirical antibiotic therapy: Immediate initiation of broad-
spectrum antibiotics is essential once sepsis is suspected.
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Common regimens include ampicillin and gentamicin for EOS,
and vancomycin plus a third-generation cephalosporin for LOS.
Antibiotic therapy is adjusted based on culture results and
clinical response.

Antifungal therapy: In cases of suspected or confirmed fungal
infections, antifungal agents like fluconazole or amphotericin B
are administered.

Immunomodulatory therapies: Emerging treatments, including
Intravenous Immunoglobulin (IVIG) and Granulocyte-
Macrophage Colony-Stimulating Factor (GM-CSF), are being
explored to enhance the neonatal immune response.

Emerging biomarkers and tools

Recent advances in neonatal research have identified several
biomarkers and tools that has potential for improving mortality
prediction in neonatal sepsis.

Biomarkers: Novel biomarkers, such as Interleukins (IL-6, IL-8),
proadrenomedullin, and presepsin, have shown potential in
identifying severe sepsis and predicting outcomes. Their
integration into predictive models could enhance accuracy.

Genomic and proteomic profiling: Advances in genomics and
proteomics provides insights into individual susceptibility to
sepsis and potential outcomes. Identifying specific genetic

polymorphisms and protein expression patterns associated with
severe sepsis could lead to personalized prognostication.

Machine learning algorithms: The application of machine
learning and Artificial Intelligence (AI) to neonatal sepsis data
can improve predictive accuracy. These algorithms can analyze
complex datasets, identifying patterns and interactions that
traditional models might miss.

Point-of-care testing: The development of rapid, point-of-care
tests for sepsis biomarkers can facilitate early identification and
risk stratification, enabling timely interventions.

Predicting mortality in neonates with sepsis remains a complex
but potential aspect of neonatal care. Accurate prediction
models can guide clinical decision-making, optimize resource
allocation, and support family counselling. While traditional
models provide valuable insights, emerging biomarkers and
advanced  computational   tools   facilitates   for   enhancing  the
predictive accuracy. Continued research and integration of these
innovations into clinical practice are essential for improving
outcomes for this vulnerable population. Addressing the
multifactorial nature of sepsis and its outcomes through a
combination of clinical expertise, advanced diagnostics, and
innovative technologies will be key to advancing neonatal care
and reducing sepsis-related mortality.
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