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Background The early-onset sepsis calculator (EOSC) reduces unnecessary antibiotic treatment in newborns. How-
ever, its performance in identifying cases with early-onset disease (EOD) is unclear. We compared the sensitivity of
the EOSC to the current Dutch and National Institute for Health and Care Excellence (NICE) guidelines when
applied to a cohort of newborns with culture-positive early-onset sepsis and meningitis.

Methods Culture-positive Streptococcus agalactiae (GBS) and Escherichia coli (E. coli) sepsis and meningitis patients
≤3 days old with a gestational age ≥34 weeks, identified between 1/1/2018 and 31/1/2021 in a Dutch prospective
nationwide cohort study were included. Cases were identified by treating physicians and microbiological sur-
veillance. Primary outcome was the proportion of patients that would have been treated according to the
EOSC, the Dutch, and the NICE EOD prevention guidelines. Differences between proportions were analysed
using McNemar’s test.

Findings We included 81 GBS and 7 E. coli EOD cases. At 4 h after birth, the EOSC would have recommended anti-
biotic treatment in 32 (36%) patients, compared to 44 (50%) by the Dutch (p<0¢01) and 48 (55%) by the NICE guide-
line (p<0¢01). The EOSC would have initially recommended routine care for 52% of patients compared to 31% and
30% for the Dutch and NICE guidelines (p<0¢01). At 24 h after birth, the EOSC would have recommended antibiotic
treatment in 54 (61%) infants compared to 64 (73%) by the Dutch (p = 0¢02) and 63 (72%) by the NICE guidelines
(p = 0¢06).

Interpretation The sensitivity of the EOSC in identifying cases of EOD is lower compared to both Dutch and NICE
guidelines, especially directly after birth. The EOSC relies more on clinical symptoms and results in less overtreat-
ment of healthy newborns at the cost of later antibiotic treatment in initially well-appearing EOD patients.
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Research in context

Evidence before this study

We searched PubMed for studies published from 2011
(introduction of the neonatal early-onset sepsis calcula-
tor [EOSC]) onwards by searching all fields for (“early-
onset sepsis calculator” OR “EOS risk calculator” OR
“sepsis risk calculator” or “Kaiser sepsis calculator”) and
title and abstract fields for (”early onset sepsis” or ”neo-
natal sepsis”), with no language restrictions.

A limited number of studies of which most were ret-
rospective, have shown that both the EOSC and the for-
mer National Institute for Health and Care Excellence
(NICE) guideline have poor sensitivity in identifying
early-onset disease (EOD) cases. No studies have com-
pared the EOSC to the current Dutch (2017) and NICE
(2021) guidelines.

Added value of this study

To our knowledge, our study used the largest prospec-
tive cohort of culture-positive EOD cases to compare
the sensitivity of the EOSC to the Dutch and the NICE
guidelines. It is also the first study comparing the sensi-
tivity of the EOSC to the new (2021) NICE guideline. In
our cohort of 88 culture-positive EOD cases, the EOSC
would have recommended antibiotic treatment in 36%
directly after birth, which was lower than the sensitivity
of the Dutch (50%, p<0¢01) and NICE guideline (55%,
p<0¢01). In 52% of EOD cases, the EOSC would have rec-
ommended routine care directly after birth, compared
to 31% and 30% for the Dutch (p<0.01) and NICE guide-
lines (p<0¢01), respectively.

Implications of all the available evidence

Our results show that neither the EOSC nor current
national guidelines are able to predict EOD with high
sensitivity. Although current guidelines result in more
antibiotic overtreatment, the EOSC would likely result in
later recognition and treatment of EOD patients that ini-
tially are asymptomatic. Therefore, better EOD risk strat-
ification methods are needed.
Introduction
Neonatal early-onset sepsis and meningitis (early-onset
disease; EOD) are important causes of neonatal death.1,2

The predominant pathogen is Group B Streptococcus
(GBS; Streptococcus agalactiae), causing one-third to half
of all EOD cases.3,4 Survivors of invasive GBS disease
are at increased risk of long-term neurodevelopmental
impairment.1 In the United Kingdom (UK), the
National Institute for Health and Care Excellence
(NICE) guideline, intended for the management of
EOD, was updated (NG195) in 2021.5 It provides recom-
mendations for intrapartum antibiotic prophylaxis
(IAP) and for empiric antibiotic treatment of newborns
with clinical signs or maternal risk factors. In the Neth-
erlands, the NICE guideline was adapted with the last
update in 2017.6

These national EOD prevention guidelines come
with two important limitations. First, the incidence of
early-onset GBS disease in both countries is
increasing.7,8 In 46% of culture-positive EOD cases,
maternal risk factors are absent, making it difficult to
identify these patients when clinical signs are not
(yet) present.9 Second, the non-specific clinical and
biochemical manifestations of EOD cause substantial
antibiotic overtreatment in healthy newborns. In the
UK, 13−20% of infants on the postnatal wards
receive empiric antibiotic treatment for suspected
EOD and in the Netherlands a percentage of 5% has
been reported.10,11 Antibiotic use in newborns results
in separation of parents and child and is associated
with various adverse outcomes, such as disruption of
the infant gut microbiome and asthma and obesity
in later life.12,13

The Kaiser Permanente neonatal early-onset sepsis
risk calculator (EOSC) is an online tool for EOD risk

assessment in newborns ≥34 weeks of gestation. Treat-

ment recommendations are based on the evaluation of

maternal risk factors and neonatal clinical findings. The

new NICE guideline endorses the use of the EOSC as

an alternative framework for antibiotic management

decisions, under the condition that it is part of a pro-

spective audit.5 A meta-analysis showed that implemen-

tation of the EOSC reduces the use of empirical

antibiotic treatment with a relative risk of 56% com-

pared to conventional strategies.14 A recent meta-analy-

sis on 234 EOD cases showed that the EOSC did not

recommend immediate initiation of antibiotic treat-

ment, but close clinical observation or routine care, in

59% of newborns with culture-confirmed EOD.15

Although it was not a primary outcome for these meta-

analyses, there were no short-term adverse consequen-

ces when using the EOSC. However, little is known

about the sensitivity of the EOSC to detect early-onset

sepsis.
The aim of this study was to compare the sensitivity

of the EOSC to the Dutch and NICE guidelines, using
culture-positive EOD patients from a Dutch nationwide
prospective cohort study.
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Clinical exam Description

Clinical illness 1. Persistent need for NCPAP/HFNC*/mechanical

ventilation

(outside of the delivery room)

2. Hemodynamic instability requiring vasoactive

drugs

3. Neonatal encephalopathy/perinatal depression

- Seizure

- Apgar Score at 5 min <5

4. Need for supplemental O2 ≥2 h to maintain oxy-

gen saturations >90%

(outside of the delivery room)

Equivocal 1. Persistent physiologic abnormality ≥4 hrs

- Tachycardia (HR ≥160)

- Tachypnea (RR ≥60)

- Temperature instability (≥100¢48F or <97¢58F)
- Respiratory distress (grunting, flaring, or

retracting) not requiring

supplemental O2

2. Two or more physiologic abnormalities lasting

for ≥2 hrs

- Tachycardia (HR ≥160)

- Tachypnea (RR ≥60)

- Temperature instability (≥100¢48F or <97¢58F)
- Respiratory distress (grunting, flaring, or

retracting) not requiring

supplemental O2

Well appearing No persistent physiologic abnormalities

Table 1: . EOSC classification of infant’s clinical presentation.
Abbreviations: NCPAP: nasal continuous positive airway pressure, HFNC:

high flow nasal cannula.
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Methods

Study design
All patients with a positive blood- or cerebrospinal fluid
(CSF) culture <72 h of life and a gestational age of ≥34
weeks from “the Netherlands observational study on GBS
disease, bacterial virulence and protective serology
(NOGBS)” that were included between 1/1/2018 and
31/1/2021 were used for the present study. The NOGBS
study was approved by the medical ethical committee of
the Amsterdam University Medical Centre, Amsterdam,
The Netherlands (protocol no. NL-63,123¢018¢17,
approved on October 12th, 2017). Written, informed
consent was provided by the patient’s caregivers. The
NOGBS study is an ongoing Dutch multicentre pro-
spective cohort study that includes infants aged 0−3
months with culture-positive GBS or Escherichia coli (E.
coli) sepsis or meningitis. Patients were prospectively
identified through the surveillance system of the Neth-
erlands Reference Laboratory for Bacterial meningitis
(NRLBM).16 The NRLBM receives approximately 90%
of all CSF isolates of patients with a bacterial meningitis
in the Netherlands. Additionally, the NRLBM receives
blood isolates of infants under the age of 1 year with
GBS or E. coli sepsis and/or meningitis.16 Based on
these microbiological surveillance data and approxi-
mately 170,000 yearly live births in the Netherlands,
approximately 130 cases of culture-positive GBS and E.
coli infections (<1 week of life) would be expected dur-
ing the study period.17,18 Physicians could also contact
the investigators at any time to include a patient. This
study adheres to the Strengthening the Reporting of
Observational Studies in Epidemiology (STROBE)
guidelines.
Data collection and definitions
EOD was defined as a positive blood or CSF culture
obtained <72 h of life. The Dutch and the NICE guide-
lines recommend clinical observation when one mater-
nal or neonatal non-red flag is present and antibiotic
treatment when two or more non-red flags or one or
more red flags are present (Supplementary Table 1).5,6

The majority of risk factors were collected prospectively.
For the NICE guideline, three additional risk factors
were obtained retrospectively: the presence or absence
of oliguria, unexplained excessive bleeding or thrombo-
cytopenia and altered muscle tone.5 For the EOSC, GBS
status was considered positive if the result of the recto-
vaginal swab or urine culture was positive for GBS and
available at the day of birth. In the Netherlands, intrave-
nous penicillin is the first choice for IAP. Two addi-
tional risk factors were collected retrospectively for the
EOSC: highest maternal intrapartum temperature and
duration of rupture of membranes in hours. Highest
maternal temperature was missing for 30 (34%) of 88
patients. Each infant was retrospectively scored as well
appearing, equivocal, or clinically ill at 4, 12 and 24 h
www.thelancet.com Vol 44 Month February, 2022
after birth (Table 1). Regarding the clinical course and
outcome, we defined severe disease as any of the follow-
ing: meningitis, seizures, brain lesions at hospital dis-
charge, need for catecholamine support, mechanical
ventilation or death.19

The EOSC prediction model was recreated in SPSS
using the beta-coefficients reported by Kuzniewicz
et al.20 The prior estimated EOD risk at birth is based
on overall EOD incidence and five maternal risk factors
(gestational age, highest intrapartum temperature,
duration of rupture of membranes, GBS status and
IAP). Although the EOSC offers the possibility to spec-
ify the baseline incidence for the target population, a
recent article has argued that the EOSC performs best
when the incidence from the developmental set is used,
independent of the true EOD incidence in a particular
population.21 Following this advice, we used an inci-
dence of 0¢6 per 1000 live births. The prior odds were
multiplied by the likelihood ratio of the newborn’s clini-
cal examination to calculate the posterior odds. The pos-
terior odds were converted to the posterior risk per
1000 live births. Following the decision diagram for the
EOSC,21 different treatment recommendations were
3



Figure 1. Inclusion of patients with early-onset disease.
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defined: routine care (posterior risk <1/1000 live
births), monitoring vital signs every four hours (poste-
rior risk <1/1000 live births, but prior risk >1/1000 live
births), monitoring vital signs every four hours and
blood culture assessment (posterior risk 1−3/1000 live
births) and antibiotic treatment (posterior risk >3/1000
live births or clinical signs of illness).

For each patient, treatment advice was determined
retrospectively at 4, 12 and 24 h after birth. These time
points were chosen based on previously described and
recommended timeframes for EOSC use.20,22 In addi-
tion, 12 and 24 h are commonly used observation peri-
ods in clinical practice for newborns at risk of EOD.
Treatment advice was classified into three groups: rou-
tine care, clinical observation (vitals every 4 h) and anti-
biotic treatment. Sensitivity was based on the
proportion of newborns with antibiotic treatment rec-
ommendation. We compared the sensitivities of both
guidelines to the EOSC.
All patients (n=88)

Gestational age (weeks) 39+3 (37+3−40+4)

Female 42 (47¢7)
Apgar score at 5 min 10 (9−10)

Apgar score <7 at 5 min 12 (13¢6)
Birth weight (kg) 3¢4 (2¢9−3¢8)
Day of culture 0 (0−1)

Onset of symptoms <24 h 67 (76¢1)
Diagnosis

Sepsis 77 (87¢5)
Meningitis 11 (12¢5)

Causative pathogen

GBS 81 (92¢0)
E. coli 7 (8¢0)

Positive CSF culture 11/64 (17¢2)
CSF leukocytes (106/L) 5991 (3218−9587)

<1000 0/8 (0)

1000−10 000 6/8 (75¢0)
≥10 000 2/8 (25¢0)
CSF Glucose (mmol/L) 0.2 (0¢1−1¢2)
CSF Protein (g/L) 4.0 (2.8−5.0)

≥1 Spanos criterion* 8/8 (100)

Highest CRP (mg/L) 103 (46−147)

Transfer to intensive care unit 20 (22¢7)
Statistical analyses
The proportion of patients with antibiotic treatment
advice by the EOSC was compared to that of the Dutch
and NICE guidelines using the McNemar’s test.23 Dif-
ferences were considered statistically significant at a p-
value of 0¢05 or less. Continuous data were reported as
median with interquartile range (IQR). Analyses were
performed using IBM SPSS Statistics version 26¢0
(SPSS Inc., Chicago, IL). In cases where the highest
maternal temperature was missing, we used multiple
linear regression to estimate the highest maternal tem-
perature as suggested by Puopolo et al.24 This study was
the basis for the development of the EOSC and provides
a linear regression model that uses duration of rupture
of membranes, administration of IAP and the presence
of epidural anaesthesia as predictors of highest mater-
nal temperature. As a sensitivity analysis, we assessed
the hypothetical situation of universal GBS screening,
assuming all mothers of GBS patients would have been
identified as GBS carriers. Based on this situation, rec-
ommendations concerning IAP for the mother and anti-
biotic treatment for the infants were determined based
on the Dutch and NICE guideline.
Deaths 1 (1¢1)

Table 2: Characteristics of patients with early-onset disease.
Numbers are presented as n (%) or median (IQR). *Spanos criteria: CSF glu-

cose <1¢9 mmol/L; CSF-blood glucose ratio <0¢23; CSF protein >2¢2 g/L;

CSFWBC count >2000£ 106/L; CSF neutrophil count >1180 106/L.
Role of the funding source
The funding source did not have any involvement in
study design; data collection, data analysis or interpreta-
tion, or in the writing of the article.
Results
We identified 88 EOD patients born at a gestational age
≥34 weeks from the NOGBS study (Figure 1). All
patients had a positive blood culture and 11 (13%) also
had a positive CSF culture (Table 2). GBS was the causa-
tive pathogen in 81 (92%) patients. Median gestational
age was 39 3 + 7 weeks (IQR 37+3−40+4 weeks, range
34+1−41+6). Sixty-one (69%) patients developed symp-
toms within 12 h after birth. In 67 (76%) patients symp-
toms were present at 24 h after birth, of whom 24
(36%) were classified as clinically ill directly after birth.
www.thelancet.com Vol 44 Month February, 2022
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Three (3%) of 88 patients did not develop any symp-
toms. However, early antibiotic treatment might have
prevented the development of symptoms, as these
patients were treated directly after birth based on the
presence of maternal risk factors incorporated in the
Dutch guideline. We classified 25 (28%) patients as hav-
ing severe disease. One patient died.
Sensitivity of the EOSC compared to the Dutch and
NICE guidelines
In the first 4 h after birth, EOSC application would have
resulted in antibiotic treatment in 32 (36%) of 88

patients, compared to 44 (50%) by the Dutch guideline

(p<0¢01) and 48 (55%) by the NICE guideline (p<0¢01,
Figure 2, Supplementary Table 2). Of the 32 patients

with treatment recommendation according to the

EOSC, 24 (75%) were scored as clinically ill. Only one

(3%) patient was scored as well-appearing and would

have been treated based on the presence of maternal

risk factors only. In 46 (52%) of 88 patients, the EOSC

would have recommended routine care, compared to 27

(31%) by the Dutch guideline (p<0¢01) and 26 (30%) by

the NICE guideline (p<0¢01).
During the first 24 h of life, differences between the

EOSC and the guidelines decreased as clinical symp-
toms persisted or became more severe (Figure 2, Sup-
plementary Table 2). At 12 h after birth, the EOSC
would have recommended antibiotic treatment in 48
(55%) patients, compared to 61 (69%) by the Dutch
guideline (p<0¢01) and 60 (68%) by the NICE guideline
(p = 0¢02). At 24 h after birth, 54 (61%) patients would
have been treated according to the EOSC, compared to
Figure 2. Treatment advice at different ages by the EOSC, the Du
N = 88. EOSC: early-onset sepsis calculator, t = 4: 4 h after birth, t

www.thelancet.com Vol 44 Month February, 2022
64 (73%) by the Dutch guideline (p = 0¢02) and 63
(72%) by the NICE guideline (p = 0¢06).

In 17 (19%) of 88 patients, antibiotic treatment rec-
ommendation by the EOSC differed from both guide-
lines (Figure 3). In 15 (88%) of these patients, both
guidelines would have recommended antibiotic treat-
ment directly after birth, while the EOSC would not.
However, following EOSC guidance, these 15 patients
would have initially been scored as “well appearing” or
“equivocal”, resulting in routine care (7 [47%]) or close
clinical observation (8 [53%]). At 24 h after birth, 3
(38%) of 8 patients with a clinical observation recom-
mendation had developed symptoms that would initiate
antibiotic treatment according to the EOSC. In 2 (12%)
of 17 patients, EOSC application would result in antibi-
otic treatment directly after birth, contrary to both
guidelines. Both patients had no maternal risk factors
and were scored as clinically ill due to respiratory prob-
lems. These symptoms accounted for one non-red flag
in both guidelines, resulting in clinical observation
only.

We classified 25 (28%) patients as having severe dis-
ease. In 10 (40%) of these patients, the EOSC would
have recommended antibiotic treatment directly after
birth, compared to 11 (44%) by the Dutch guideline
(p = 0¢50) and 12 (48%) by the NICE guideline
(p = 0¢25). When comparing the group of patients where
antibiotics were started within 24 h to patients where
antibiotics were started after 24 h, the proportion of
meningitis cases in the latter group was higher: 1 (2%)
of 65 and 10 (43%) of 23 (p<0.01), respectively. How-
ever, Lumbar puncture was performed more than 24 h
after start of antibiotic treatment in 38 (83%) in the 46
tch and the NICE guidelines.
= 12: 12 h after birth, t = 24: 24 h after birth.

5



Figure 3. Patients with a discrepancy between the EOSC and guideline recommendations to start antibiotic treatment shortly after
birth.

N=number of cases. EOSC: early-onset sepsis calculator, t = 4: 4 h after birth, t = 24: 24 h after birth. All recommendations at 12
and 24 h were the same.
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patients who were treated early, compared to 5 (26%) of
the 19 patients who were started on antibiotic after 24 h
of life (p<0.01, Supplementary Table 3).
Sensitivity of the updated nice guideline compared to
the previous nice guideline
Compared to the former guideline, the sensitivity of the
new NICE guideline increased with an absolute 1% at
4 h after birth and decreased with an absolute 2% at 12
and 24 h after birth. For one patient, the advice changed
from clinical observation to antibiotic treatment, due to
the need for cardiopulmonary resuscitation. This was a
non-red flag in the former guideline and a red flag in
the new guideline. On the other hand, the former guide-
line would have recommended antibiotic treatment in
three patients, while the new guideline would have rec-
ommended clinical observation. All three patients had
respiratory distress with an onset >4 h after birth, which
accounted for a red flag in the old guideline and a non-
red flag in the new guideline. The other changes in risk
factors did not affect antibiotic treatment advice.
Sensitivity analysis
We assessed the hypothetical situation of universal GBS
screening, assuming that all 81 mothers of GBS patients
would have been identified as GBS carriers. In this sce-
nario, 33 (41%) of 81 mothers would have received IAP
according to the Dutch guideline due to additional risk
factors, and IAP would have been considered in the
remaining 48 (59%). In the real situation, only 11 (14%)
of 81 mothers of GBS patients in our cohort received
IAP, and in 2 (18%) prophylaxis was considered
adequate (at least two doses of intravenous antibiotics
prior to delivery). The NICE guideline would have
offered IAP to all pregnant women with GBS coloniza-
tion. Concerning the newborns, the Dutch guideline
would have recommended antibiotic treatment in 53
(65%) of 81 patients and the NICE guideline in 54
(67%) patients, compared to 41 (51%) and 45 (56%) in
the current situation (p<0¢01 and p<0¢01, respectively).
Discussion
The primary aim of the present study was to compare
the sensitivity of the EOSC to the current Dutch and
NICE guidelines. In our cohort of 88 culture-positive
EOD patients, both national risk-based guidelines and
the EOSC had poor sensitivity directly after birth. How-
ever, the EOSC performed significantly worse, espe-
cially in identifying EOD patients without signs of
clinical illness. During the first day of life, differences
between the guidelines and the EOSC became smaller
due to clinical deterioration of newborns.

Our findings are in line with the retrospective study
by Morris et al., who found a sensitivity of 39% for the
EOSC compared to 56% for the former NICE guideline
in the first hours after birth.25 Our results also corre-
spond to those of a recent meta-analysis on 234 EOD
patients, which reported that the EOSC recommends
antibiotics in 41% of EOD patients shortly after birth.15

The EOSC relies more heavily on signs of clinical ill-
ness, resulting in a more specific approach and a sub-
stantial reduction in unnecessary EOD treatments. This
comes at the expense of sensitivity, as can be expected.
However, with the EOSC, more initially well-appearing
www.thelancet.com Vol 44 Month February, 2022
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patients will receive delayed treatment. Previous studies
showed no short-term adverse consequences when wait-
ing for clinical signs to develop before starting antibiotic
treatment.25,26 However, studies on long-term out-
comes are lacking.

The benefits of the EOSC in reducing antibiotic over-
exposure are well-established.14 Future studies should
focus on improving the sensitivity of the EOSC while
minimizing additional overtreatment. Current Dutch
and UK prevention guidelines and the EOSC are based
on decades of research into clinical risk factors for EOD.
It seems unlikely that new clinical risk factors will be
found that will both increase sensitivity and specificity.
This presumption is exemplified by our finding that the
new NICE guideline has similar poor sensitivity com-
pared to the old version.

Implementation of screening for rectovaginal GBS
colonization will likely improve sensitivity, but has been
shown to increase antibiotic overtreatment even more.
However, there also studies that do not show an
increase in antibiotic treatment when using screening
instead of risk based strategies.27 Furthermore, not all
EOD cases are due to GBS and in countries with univer-
sal GBS screening, 61−73% of GBS EOD patients are
born to mothers who tested GBS negative.28,29

Potential strategies to improve EOD identification in
well-appearing newborns are the evaluation of acute
phase reactant biomarkers like C-reactive protein (CRP)
and ferritin, and the molecular detection of EOD-spe-
cific pathogens in cord blood.30,31 Although many poten-
tial biomarkers have been identified, there is currently
no diagnostic test for the detection of neonatal EOD
with an acceptable sensitivity and specificity. However,
some studies have shown that adding blood biomarkers,
like CRP and procalcitonin, to the EOSC improves diag-
nostic accuracy.32

In half of newborns ultimately diagnosed with EOD,
the EOSC would have initially recommended ‘routine

care’. This indicates that clinical observation might be

required for all newborns. A recent approach to manage

newborns at risk for early-onset sepsis is based on serial

physical examinations. Two studies from Italy and Nor-

way showed that serial examination, performed by mid-

wives, bedside nursing staff and physicians, may reduce

antibiotic overexposure even more than the EOSC, with

no evidence of worse short-term outcomes.19,33 How-

ever, as with the EOSC, studies on long term outcomes

are lacking. Due to the observational nature of this

study, our finding that meningitis was more common

in patients that were started on antibiotics >24 h after

birth, cannot be interpreted as proof for a causal rela-

tionship between later initiation of antibiotics and devel-

opment of meningitis. The Dutch guideline does not

recommend routine lumbar puncture in newborns that

qualify for antibiotic treatment due to maternal risk
www.thelancet.com Vol 44 Month February, 2022
factors only.6 Fewer lumbar punctures were performed
in this subgroup that received early antibiotic treatment,
and most lumbar punctures were done more than 24 h
after starting antibiotic treatment (Supplementary Table
3). This has likely resulted in some false negative culture
results in these patients. Also, many studies have shown
that late-onset GBS disease is strongly associated with
meningitis.34 It might be that the children who became
clinically ill after 24 h resemble the late-onset popula-
tion more than children who were started on antibiotics
within 24 h.

This is the first study that directly compares the sen-
sitivity of the Dutch guideline for the prevention of neo-
natal early-onset infections with the EOSC. It is also the
first study determining the sensitivity of the new NICE
guideline and comparing it to the EOSC. Another
strength is the prospective character of the cohort study
and the relatively high number of culture-positive EOD
cases. Our study has several limitations. First, we retro-
spectively determined the clinical condition of each
newborn. It was occasionally difficult to determine the
exact duration of symptoms that is required for the
‘equivocal’ category of infant’s clinical condition for the
EOSC. Second, in some patients, antibiotics were
started shortly after birth. This early treatment could
have influenced the clinical condition of the newborn at
24 h of age, leading to a lower sensitivity of both guide-
lines, but especially the EOSC at that time point. Third,
the prediction model that the EOSC is based on, has not
been validated in the Dutch population with a lower
incidence of EOD.7,17

In conclusion, the current Dutch guideline, the cur-
rent NICE guideline, and the EOSC all suffer from poor
sensitivity. These differences become smaller during
the first day of life, as the EOSC depends heavily on
signs of clinical illness. Other reports have found that
the higher sensitivity of both guidelines comes at the
cost of more antibiotic overtreatment of healthy
newborns.10,11 Vice versa, the more specific approach of
the EOSC results in less antibiotic overtreatment at the
cost of later treatment of actual EOD patients. Better
EOD risk stratification is needed.
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