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Neonates at ARMC are currently being over-tested for early onset sepsis (EOS)

Primary Objective:
To determine whether the current Categorical Risk Assessment algorithm for early 
onset sepsis screening in neonates born at Arrowhead Regional Medical Center 
(ARMC) results in over testing when compared to the current CDC/AAP 
recommendation of utilizing a Multivariate Risk Assessment tool (SRC).

Secondary Objectives:
1. Avoid unnecessary septic workups for newborns at ARMC
2. Decrease risk of nosocomial infection in neonates at ARMC
3. Decreasing cost to patient and ARMC by reducing length of hospital stay and 

amount of lab work

• This retrospective study reviews neonates of gestational age ≥ 35 weeks born from 
March 1, 2018 to March 1, 2019 in Labor and Delivery at ARMC.

• De-identified patients were selected at random for inclusion in the study
• Exclusion Criteria: Transfer for higher level of care, ≤ 34 6/7 weeks gestation

• Neonates were placed in a classification system based on standardized definitions 
of clinical presentation in order to determine correct SRC recommendations. 
Definitions were created by Kaiser Permanente3.

• Clinical Presentations were defined as:
1. Clinical illness: a neonate requiring oxygen supplementation after 

delivery for ≥ 2 hours (via invasive or non-invasive methods), 
hemodynamic instability or encephalopathy

2. Equivocal: one physiologic abnormality lasting ≥ 4 hours or two lasting 
lasting ≥ 2 hours, abnormalities can be intermittent 

3. Well-appearing: no persistent physiologic abnormalities 

• Neonates were placed into interventional groups based on ARMC outcomes and 
multivariate risk assessment Sepsis Risk Calculator (SRC) predicted outcomes

• Interventional groups:

• A paired t-test was then used directly compare the outcomes from the two groups

• This study successfully demonstrated that neonates at ARMC are being over tested 
for early onset sepsis. This is validated by a significant reduction in usage of empiric 
antibiotics and laboratory testing of neonates born at ARMC at ≥ 35 weeks 
gestation when incorporating SRC into evaluation for EOS risk (p-value < 0.05).

• Of the 175 neonates reviewed in the study, none had positive blood cultures within 
5 days of birth

• Limitations of the study include sample size (N=175) and documentation error

• Clinical examinations for the neonates that were reviewed appeared to correlate 
closely with the SRC recommendations, but not with ARMC outcomes

• One of the known disadvantages of using a categorical risk assessment 
model, is that normal clinical exams are not considered when screening for 
EOS 

• Similar studies that incorporated the SRC showed a reduction in laboratory testing 
and empiric antibiotic administration, however the magnitude of reduction was 
greater at ARMC

• May be due to a low sample size in addition to the fact that this institution’s 
categorical EOS screening protocol partially differs from the most recent 
AAP guidelines

• ARMC and AAP differ in their definition of adequate intrapartum 
antibiotic prophylaxis (IAP)

• ARMC includes ROM ≥ 18 hours and born of asepsis as risk factors in 
their algorithm

• AAP does not include routine measurement of CBC with differential and 
inflammatory markers alone from their assessment algorithms due to 
low prediction value in the setting of EOS

• Laboratory tests and empiric antibiotics are heavily utilized at ARMC, adding to the 
duration of hospital stay, risks of unnecessary blood tests, and increased cost of 
hospitalization. 

• If SRC is unable to be incorporated at ARMC, updating the Categorical Risk 
Assessment model to reflect the most recent AAP guidelines would have the likely 
benefit of reducing laboratory testing, although empiric antibiotic use would stay the 
same. 

• While the SRC is an effective prediction model, it is not meant to replace the 
intuition and assessment of a provider, but rather to assist in making an informed 
decision regarding EOS screening.
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What is EOS?
• EOS: in neonates is defined as CSF or blood culture proven infection within the 

first 72 hours of life.1

• Pathogens: Most commonly GBS, E.coli and Listeria monocytogenes
• Symptoms: Nonspecific symptoms (e.g. tachycardia, tachypnea) are most common. 

Progression to severe illness and death in up to 3-4% of infected neonates.4

• Risk Factors: Maternal intrapartum GBS colonization during the current 
pregnancy, GBS bacteriuria at any time during the current pregnancy, a previous 
infant with invasive GBS disease, prolonged rupture of membranes ≥ 18 hours
and maternal fever (temperature ≥ 38oC).2

• Screening Protocol: With introduction of guidelines by CDC, EOS declined from 
1.8 per 1000 live births in 1990 to 0.23 cases per 1000 live births in 2015.5

• Per most recent AAP guidelines, there are 3 approaches to identifying 
increased risk of EOS in term and late term neonates: (1) Enhanced 
observation, (2) Categorical Risk Assessment and (3) Multivariate Risk 
Assessment.6
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Graph 1: Percentage of neonates in each interventional group based on current 
Arrowhead Regional Medical Center Categorical Risk Assessment model

Graph 2: Percentage of neonates in each interventional group based on sepsis risk 
calculator recommendations

Number of 
neonates from 
ARMC protocol

Number of 
neonates form 

SRC

Paired T-test 
p-value

Empiric antibiotics 11 1 0.0036
Laboratory Work-
Up 40 2 4.86E-10

Observation 7 4 0.3674
Routine Newborn 
Care 90 141 3.61E-15

Table 1: Paired T-test results for each interventional group. In the Empiric antibiotics, 
Laboratory Work-up and Routine Newborn Care categories there is a statistically 

significant difference between ARMC protocol and SRC outcomes based on a p-value 
< 0.05

Table 2: Relative Risk and Relative Reduction for empiric antibiotics and 
laboratory testing. Data indicates a large reduction in both categories.

Relative Risk 95% Confidence 
Interval

Relative Risk 
Reduction

Empiric Antibiotics 0.09 0.0119 – 0.695 90%
Laboratory Work-up 0.05 0.012 – 0.20 95%

ARMC currently utilizes a 
variation of the Categorical 

Risk Assessment 

a Prior to starting empiric 
antibiotics in high risk or critically 
ill neonates consider LP and 
CSF culture in addition to blood 
cultures. Do not perform LP if 
procedure delays antibiotic 
administration or causes a 
compromise in clinical condition6

b Incidence of EOS is always 
0.5 per 1000 births due to SRC 
including ALL bacterial causes of 
EOS, not only GBS, unless local 
incidence rate is known3,6

cRefer to Method Section for 
definition of critically ill, 
equivocal and well appearing

d Adequate GBS IAP is defined 
as the administration of penicillin 
G, ampicillin or cefazolin ≥ 4 
hours before delivery6




