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B R I E F  R E P O R T

Neonatal early-onset sepsis calculator recommended 
significantly less empiric antibiotic treatment than national 
guidelines

1  | INTRODUC TION

Suspected early-onset sepsis (EOS) remains a significant challenge 
for clinicians and often requires a balance between efficient sep-
sis care and antimicrobial stewardship. Low EOS incidence rates 
and widespread antibiotic use cause widespread overtreatment. 
Strategies for identifying high-risk neonates include categorical 
risk factor assessments, multivariate risk assessments and risk as-
sessments primarily based on the infants' clinical condition. The 
Netherlands issued revised guidelines in 2017, adapted from the UK 
National Institute for Health and Care Excellence (NICE) 2012 guide-
lines. The Dutch risk assessment includes eight maternal and 15 neo-
natal factors and uses red flags to indicate whether to start antibiotic 
treatment. Prospective evaluation of these guidelines showed that 
strict adherence led to empiric antibiotic recommendations in 42.8% 
of neonates at risk for EOS.1

The EOS clinical decision calculator is an alternative to categorical 
methods.2 Escobar et al developed a multivariate predictive model 
based on maternal intrapartum risk factors and neonatal clinical risk 
factors to estimate the probability of EOS. This model was modified 
into an interactive EOS calculator that combines individual risk as-
sessments with clinical recommendations for managing neonates.2 
A meta-analysis and systematic review contained good evidence in 
favour of the EOS calculator for reducing antibiotic therapy, but lim-
ited evidence for non-inferiority of the EOS calculator when it comes 
to safety.3 The EOS calculator also has been introduced to various 
countries and continents, including the USA, Europe and Australia.

This study compared the Dutch guidelines and the EOS calcula-
tor to see whether they recommended antibiotics for 1024 neonates 
born at 34 weeks or more at risk for EOS. The calculator was devel-
oped for this age group. This was a planned sub-study of a prospec-
tive multi-centre observational study.1 Data were collected in seven 
hospitals in The Netherlands between September 1, 2018, and 
November 1, 2019. The study was approved by the Zwolle Medical 
Ethics Review Committee (number 180220), and informed consent 
was obtained from the patients' caregivers. The risk of EOS was 

defined as one or more of the following: maternal intrapartum fever 
higher than 38.0°C, ruptured membranes for 18 hours or longer, 
premature birth at less than 37 weeks, mother positive for Group 
B Streptococcus, intrapartum antibiotic prophylaxis, and, or, clinical 
symptoms suggesting EOS within the first 72 hours of life. The clin-
ical maternal and neonatal data were prospectively collected by cli-
nicians, including data needed to evaluate the Dutch guidelines and 
EOS calculator. Clinical appearance was categorised into well-ap-
pearing, equivocal or clinical illness, in line with the EOS calculator 
instructions.1 The calculator's baseline EOS incidence was 0.6 per 
1000 live births. The recommendations to start antibiotic treatment 
were retrospectively compared for both methods and did not affect 
the clinical decisions. The antibiotic recommendation rates were 
compared using chi-square and reported as relative frequencies. The 
statistics were analysed with SPSS 26 (IBM Corp.), and statistical sig-
nificance was an alpha level of .05.

We had sufficient data on 890/976 (91.2%) of the eligible neo-
nates born at 34 weeks to compare the recommendations from the 
calculator and guidelines. Table 1 presents the demographic data, 
maternal and neonatal risk factors, red flag data and antibiotic rec-
ommendations. The Dutch guidelines recommended antibiotic treat-
ment for 363/890 (40.8%) neonates versus 101/890 (11.3%) for the 
EOS calculator (P < .01). Of these 90/890 (10.1%) children, antibiotic 
treatment was recommended by both methods, including the two 
neonates with positive blood cultures.

Our findings echo the results of a systematic review and me-
ta-analysis of retrospective and prospective studies on the EOS 
calculator.3 All of them reported that the use of empiric antibiotics 
decreased, but most compared the calculator to American guidelines. 
Only one UK study compared the NICE guideline to the EOS calcu-
lator, and this indicated that it had the potential to reduce antibiotic 
treatment by 74% among all late preterm and term-born infants.4 
This was the first study to compare the EOS calculator with the 
Dutch adaptations of the NICE guidelines. The nearly fourfold dif-
ference in antibiotic treatment highlights the need to use more pre-
cise methods than categorical risk factors. Further research should 
determine the best way to use the EOS calculator for multivariate 
risk assessments, but it appears to be a valid alternative to the Dutch 
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guidelines. The NICE guidelines have severe and potentially danger-
ous limitations. They were predominantly randomised controlled 
trials, with few high-quality studies, and they largely ignored other 
types of evidence, such as observational or registry studies. They 
also lack data on adherence in clinical practice and the impact on pa-
tient outcomes. In contrast, the EOS calculator has been associated 
with good adherence and significant reductions in empiric antibiotic 
treatment and EOS-related healthcare use and costs.3,5

New guidelines need to adopt better strategies for allocating 
empiric antibiotics for suspected EOS, together with periodical mon-
itoring, validation and evaluation of the effects of the guidelines.
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TA B L E  1   Patient characteristics, risk factors and antibiotic treatment recommendations for the Dutch guidelines and EOS calculator

Total cohort

Dutch guidelines antibiotic 
recommendations

EOS calculator antibiotic 
recommendations

Yes No Yes No

Number of recommendations 890 363 (40.8%) 527 (59.2%) 101 (11.3%) 789 (88.7%)

Male 57.5% 62.3% 54.3% 66.3% 56.4%

Gestational age, weeks mean 
(SD)

38.9 ± 2.0 38.5 ± 2.2 39.1 ± 1.8 38.4 ± 2.5 39.0 ± 1.9

Risk factors

Maternal fever 223 (25.1%) 145 (39.9%) 78 (14.8%) 51 (50.5%) 172 (21.8%)

Premature rupture of 
membranes

72 (8.1%) 71 (19.6%) 1 (0.2%) 17 (16.8%) 55 (7.0%)

Clinical appearance

Well-appearing 782 (87.9%) 268 (73.8%) 514 (97.5%) 14 (13.9%) 768 (97.3%)

Equivocal 76 (8.5%) 65 (17.9%) 11 (2.1%) 55 (54.4%) 21 (2.7%)

Clinically ill 32 (3.6%) 30 (8.3%) 2 (0.4%) 32 (31.7%) 0 (0%)

Positive blood culture 2 (0.2%) 2 (0.55%) 0 (0%) 2 (1.98%) 0 (0%)

Total red flagsa  55 (100%) 55 (100%) 0 (0%) 20 (36.4%) 35 (63.6%)

Total non-red flagsa  1353 (100%) 863 (63.8%) 490 (36.2%) 272 (20.1%) 1081 (79.9%)

Abbreviation: EOS, early-onset sepsis.
aThe Dutch guidelines use eight maternal and fifteen neonatal risk factors, each categorised as either red flag or non-red flag. Antibiotic treatment is 
recommended in the presence of at least one red flag and/or two or more non-red flags. 
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