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Resúmen: 

Nuestro objetivo fue evaluar la utilidad de la calculadora de riesgo de sepsis de inicio temprano 

neonatal (EOS) para la utilidad de la proteína C reactiva (PCR) para el diagnóstico de sepsis temprana 

neonatal. Este estudio retrospectivo revisó los registros de recién nacidos que se sometieron a 

exámenes de sepsis debido a síntomas equívocos y comparó sus valores de PCR con las 

recomendaciones de la calculadora y sus cultivos. En nuestro estudio se incluyó un total de 382 

recién nacidos que se sometieron a un estudio de sepsis debido a síntomas equívocos. Las 

recomendaciones de la calculadora habrían reducido el número de recién nacidos que se 

sometieron a exámenes de sepsis en un 82,5% y el tratamiento con antibióticos en un 83,4% (n = 

315). Teniendo en cuenta que 373 de 382 (97,6%) finalmente no tenían sepsis, la especificidad de la 

calculadora fue mayor que la de la PCR (83,9% frente a 76,1%). Al comparar el valor máximo de PCR 

con el riesgo según la calculadora de sepsis neonatal, se encontró una correlación significativa entre 

ellos (P <0.01), pero la relación no fue fuerte (correlación de Pearson = 0.27). Encontramos una 

correlación significativa entre el riesgo de sepsis según el NEOSC y los valores de PCR, aunque la 

correlación no fue fuerte. La alta especificidad de la calculadora permite evitar de forma segura 

múltiples análisis de sangre y tratamientos con antibióticos para los recién nacidos sospechosos que 

no están infectados. Las pruebas de PCR pueden reducir la cantidad de recién nacidos infectados 

que la calculadora puede pasar por alto, a costa de análisis de sangre innecesarios y terapia con 

antibióticos para muchos recién nacidos. 
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Abstract
Our aim was to evaluate the utility of the neonatal early-onset sepsis risk calculator (NEOSC) to the utility of C-reactive protein
(CRP) for diagnosing neonatal EOS. This retrospective study reviewed the records of neonates who underwent sepsis workups
due to equivocal symptoms and compared their CRP values to the calculator’s recommendations and their cultures. A total of 382
newborns who underwent sepsis work-up due to equivocal symptoms were included in our study. The calculator’s recommen-
dations would have reduced the number of newborns who underwent sepsis workups by 82.5% and antibiotic treatment by
83.4% (n = 315). Considering that 373 of 382 (97.6%) ultimately had no sepsis, the calculator’s specificity was higher than that of
CRP (83.9% versus 76.1%). When comparing the maximal CRP value with the risk according to the neonatal sepsis calculator, a
significant correlation was found between them (P < 0.01), but the relationship was not strong (Pearson’s correlation = 0.27). We
found a significant correlation between the risk of sepsis according to the NEOSC and the CRP values, although the correlation
was not strong. The calculator’s high specificity enables safe avoidance of multiple blood tests and antibiotic treatments for
suspected neonates who are not infected. CRP tests can reduce the number of infected newborns the calculator may miss, at the
cost of unnecessary blood tests and antibiotic therapy to many newborns.
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Abbreviations
CRP C-reactive protein
EOS Early onset sepsis
GBS Group B streptococcus
NEOSC Neonatal early-onset sepsis risk calculator
NICU Neonatal intensive care unit
NPV Negative predictive value

Introduction

The incidence of neonatal early-onset sepsis is 0.5–1.2 cases
per thousand live births in term or late-preterm newborns
(gestational age ≥ 34 weeks) [1]. Despite its relatively low
incidence, neonatal sepsis has substantial morbidity and sig-
nificant mortality rates, ranging from 1.7% in term newborns
to 23% in preterm newborns [2]. The signs and symptoms of
neonatal sepsis may be non-specific and may include respira-
tory distress, temperature instability (hypothermia or fever),
and bradycardia or tachycardia, as well as constitutional
symptoms, such as lethargy and feeding difficulty [3].
Respiratory distress, manifested as tachypnea, dyspnea,
grunting, and cyanosis, is common in the first hours after
delivery and usually due to non-infectious causes, such as
respiratory distress syndrome, transient tachypnea of the new-
born, and meconium aspiration syndrome. In addition, the
neonate has immature thermoregulation mechanisms in the
early neonatal period [4]. Low birth weight infants are at high
risk (up to 18%) of developing hypothermia [5], as are pre-
mature infants and those who had sustained asphyxia during
delivery [4]. Non-infectious risk factors for fever in newborns

What is known:
• Both the NEOSC and the blood tests for CRP assessments are useful
tools for detecting early sepsis in neonates with suspicious symptoms.
What is new:
• While we did find a significant correlation between the risk of sepsis
according to the NEOSC and the CRP values, it was not a strong one.
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include high birth weight, dehydration, and cesarean delivery
[6]. Both respiratory distress symptoms and temperature in-
stability are usually benign and transient, but they overlap
with those of sepsis. Therefore, it is difficult to identify neo-
natal sepsis in its early stages until the infant’s condition de-
teriorates and manifests as hypoxia, apnea, shock, and acido-
sis, which may by then result in death [7].

The gold standard for the diagnosis of neonatal sepsis is
blood cultures [8], which require up to 48 h for results and
sometimes produce false-negative findings. In addition, ac-
quiring blood cultures is painful for the infant and distressful
for the parents. A common practice is to take a blood culture
and administer empiric antibiotics to any newborn with suspi-
cious symptoms or with maternal risk factors for developing
an infection. As a result, many neonates undergo the tests and
treatments even though only a very small minority of them
actually has sepsis [9] .

The neonatal early-onset sepsis calculator (NEOSC),
which was developed by the Kaiser-Permanente Corporation
Research Unit and made available in 2013, is being increas-
ingly used by neonatologists. The calculations were based on
a cohort of 608,000 newborns born at ≥ 34 weeks’ gestation,
of whom 350 had a culture-proven infection [9]. A large study
of 11,782 newborns in the USA found that antibiotics admin-
istration decreased by 42% and that the use of blood tests
dropped by 82%, with no increase in neonatal sepsis cases
during the period following the use of the calculator compared
with the period before its employment in the same hospital
[10]. Other studies outside the USA examined the use of the
calculator and recommended its implementation in addition to
existing protocols [11, 12]. Nevertheless, some experts have
raised concerns about failure to identify sepsis cases and the
delay of antibiotic treatment initiation when the diagnosis was
based on the NEOSC [9]. There have also been concerns
about medical errors arising from technical difficulties in
collecting the data required for applying the calculator [11].

C-reactive protein (CRP) is one of the most commonly used
laboratory tests for detecting neonatal sepsis. Since CRP
crosses the placenta at very low levels, any increase in neonatal
CRP levels represents its endogenous production. CRP produc-
tion in the liver begins quickly after delivery, with blood levels
exceeding 5 mg/L in about 6 h and peaking within 48 h after
delivery [13]. The most commonly used upper limit for proper
range for CRP in the first days of life is 10 mg/L [13–15]. The
main advantage of CRP is a very high negative predictive value
(NPV) in repeated measurements. Two consecutive CRP
values lower than 10 mg/L have a 99.7% NPV in ruling out
neonatal infection [15, 16]. However, the sensitivity of CRP in
the early detection of neonatal sepsis is insufficient, standing at
only 35% at initial screening, although it rises to 78.9% in
repeated measurements [16]. In addition, CRP can rise physio-
logically after delivery in response to non-infectious factors,
such as meconium aspiration, pneumothorax, fetal distress, or

maternal fever during delivery [13, 16]. The standard protocol
in our nursery unit at Tel Aviv Sourasky Medical Center is
based on similar protocols worldwide. It includes blood tests
for CRP in addition to a blood culture in any infant with
suspected sepsis, while also taking into consideration prenatal
risk factors, similar to those used by the neonatal EOSC.

The primary objective of this retrospective study was to
examine whether CRP levels in neonates who were screened
due to symptoms suspicious of sepsis correlated with the risk of
sepsis according to the NEOSC. The secondary objective was
to investigate whether early neonatal sepsis can be better ruled
out by combining CRP levels and the NEOSC risk calculations.

Methods

We retrospectively reviewed the medical records of newborns
and their mothers in our institutional database. There was no
interaction with patients or their families, and their anonymity
was maintained. The study population included all neonates
born at our hospital from October 1, 2017, to December 31,
2018, who were transferred to the nursery after birth and who
had at least one blood test taken for CRP analysis, according
to standard protocol in our institution at that time (blood tests
for CRP measurements in addition to a blood culture in any
infant with suspected sepsis, while also factoring in prenatal
risk factors). Our protocol is based upon accepted threshold
values in the literature [17] and primarily on clinical assess-
ment of the neonate. A high CRP value assists in the decision
to initiate antibiotic therapy when the clinical presentation is
equivocal, while a borderline CRP value requires a repeated
CRPmeasurement.We recruited neonates who presented with
symptoms that are considered equivocal according to the
NEOSC, including respiratory distress (tachypnea, dyspnea,
grunting), fever, or hypothermia. We excluded neonates who
were transferred to the neonatal intensive care unit immedi-
ately after birth due to more significant symptoms not consid-
ered merely equivocal. We also excluded neonates that were
asymptomatic and had a sepsis work-up based only upon ma-
ternal risk factors. Neonates with symptoms that were not
defined as equivocal by the calculator (such as bloody stool,
bilious vomiting, or a bulging fontanelle) were also excluded.

We first searched themedical records and collected the study
variables in the hospital’s laboratory test data pool for any new-
born for whom a blood test for the purpose of CRP evaluation
was taken during the relevant period. The estimated incidence
of neonatal sepsis in our institution was set at 0.5:1000 births,
similar to the incidence according to the Center of Disease
Control and Prevention (CDC). We entered these data into the
NEOSC ( a v a i l a b l e o n t h e w e b s i t e h t t p s : / /
neonatalsepsiscalculator.kaiserpermanente.org) and calculated
the individual risk of neonatal infection. The clinical
recommendations provided for each case by the NEOSC were
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compared to our recommendations based on clinical findings
according to departmental protocol. It is a common practice to
treat neonatal sepsis for at least 5–7 days, even in the absence of
a positive culture [18, 19]. In our institution, we treat any case
of suspected sepsis for at least 7 days. Therefore, if a neonate
had been treated with antibiotics for at least 7 days, according to
a clinical decision by a senior neonatologist, we considered that
a case of clinical sepsis.

The maximal CRP level was determined by the highest
CRP value of the patient during hospitalization. Since the
most commonly used upper limit for CRP in the first days is
10 mg/L [13–15], CRP levels were defined as high if the
maximal measured CRP was at least 10 mg/L, and as low if
the maximal value was less than 10 mg/L.

We carried out mathematical transformations due to the con-
siderable variability in both maximal CRP values and clinical
risk values according to the calculator (there were differences in
orders of magnitude). We achieved a symmetrical distribution
of both of these values by using a logarithmic transformation
for the maximal CRP levels and an exponent of 0.1 transfor-
mation for the risk of sepsis according to the calculator.
Variables were described as averages and standard deviations
for continuous variables, and as prevalences and percentages
for categorical variables. Dependencies between the NEOSC
recommendations and the CRP values (≥ 10 mg/L or <
10 mg/L) were tested with the χ2 test or Fisher’s exact test.

Laboratory methods and definitions

Blood cultures were analyzed using the BACT/ALERT® 3D®
system (2014–July 2017) or the VIRTUO® system (August
2017–present)(both by bioMerieux, Marcy l’Etoile, France).
RMI was done by analyzing microcolonies using the VITEK-
MS® MALDI-ToF (bioMerieux, Marcy l’Etoile, France).
Otherwise, identification was performed by MALDI-ToF after
an ~ 14–48 h of incubation. Direct antimicrobial susceptibility
testing (AST) from positive blood culture was routinely done
by disk diffusion throughout the study.

The ADVIA Chemistry Wide Range C-Reactive Protein
(wrCRP) assay measures CRP in serum and plasma by a latex-
enhanced immunoturbidimetric method (Siemens Healthcare
Diagnostics Inc., Tarrytown, NY 10591-5097 USA).

Results

Study population

From October 1, 2017, to December 31, 2018, a total of 480
newborns were admitted to the nursery in our hospital and
underwent a sepsis work-up. Sixty-five of them (13.5%) were
excluded from this study because they were asymptomatic
(well-appearing according to the NEOSC) and the sepsis

work-up due to maternal risk factors only. Thirty-four addi-
tional patients (7.1%) were excluded because they presented
with symptoms that were not defined as equivocal according
to the NEOSC, such as bloody stool, bilious vomiting, and a
bulging fontanelle. After exclusion of these patients, the final
study population consisted of 382 patients who presented with
equivocal symptoms (Table 1).

Cases of probable sepsis

There was one proven case of sepsis (0.26%) out of the 382
newborns who underwent a sepsis work-up due to equivocal
symptoms. Another eight infants were considered as having
clinical sepsis. All of these nine newborns were full term and
appropriate for gestational age. One of them had a blood cul-
ture positive for group B streptococcus (GBS), seven (77.8%)
had a positive placental culture, and one had a negative blood
culture. Notably, the mother was given prenatal antibiotics in
five of the nine sepsis cases (55.6%), which may have masked
the results of the culture (Table 2). The NEOSC recommended
only routine follow-up for two of these cases (22.2%) among
whom were an infant who was positive for GBS sepsis and an
infant who was positive for E. coli in the placental culture and
also developed a purulent eye discharge. The NEOSC recom-
mended antibiotic therapy in five cases (55.6%) and drawing
blood cultures in the remaining two (22.2%). Although all
nine septic neonates had a maximal CRP value greater than
10 mg/L, only 3 (33.3%) already had a high CRP value in the
first measurement, while it increased only in subsequent mea-
surements in the other cases.

Correlation between CRP values and the sepsis risk
according to the NEOSC

According to the neonatal sepsis work-up protocol in our in-
stitution, at least one CRP test was taken for all the neonates in
our study, and 221 of the 382 newborns (57.8%) underwent
more than one CRP assessment. Figure 1 shows the maximal
CRP level after a logarithmic transformation, and the risk
according to the NEOSC after an exponent of 0.1 transforma-
tion, for every neonate in this study. When comparing the
maximal CRP value with the NEOSC-determined risk (after
the above transformations), a significant correlation emerged
between them (p < 0.01), but the relation was not strong
(Pearson’s correlation = 0.27). When the same comparison
was made for the NEOSC’s three recommendations, i.e., rou-
tine vitals, blood culture, and/or antibiotics (Fig. 2), there was
a significant correlation between the maximal CRP values and
sepsis risk according to the NEOSC for routine vitals
(p < 0.01), but that relationship was also not strong
(Pearson’s correlation = 0.238). There was no significant rela-
tionship between blood culture and antibiotics and risk for
sepsis (p = 0.30, p = 0.76, respectively).
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Correlation between the recommendations of the
NEOSC and high or low CRP values

Dividing the study population into high CRP (≥ 10 mg/L) and
low CRP values (< 10 mg/L) and matching the NEOSC’s
recommendations in these cases revealed a relationship that
was significant (p < 0.01) but not strong (Cramer’s V = 0.234).
Among the neonates who had no sepsis, there was also a
significant (p < 0.01) although not strong correlation

(Cramer’s V = 0.187) between high and low CRP values and
the NEOSC’s recommendations (Table 3).

Sensitivity and specificity of CRP vs the NEOSC

All 382 newborns in our study underwent at least one CRP
assessment. The NEOSC recommended routine vitals without
a blood test in 315 of them. Therefore, following the
NEOSC’s recommendations would have reduced the total
number of newborns who underwent a sepsis work-up by
82.5% (Table 4). Since 221 neonates had more than one blood
culture drawn for CRP testing, the total amount of blood tests
that would have been avoided is considerably larger. A total of
163 (42.7%) of all the newborns in our study were treated with
antibiotics. However, the NEOSC recommended antibiotics
for only 27 infants, whereupon the total number of infants
treated with antibiotics would have been reduced by 83.4%.
All of the nine newborns with proven or clinical sepsis had
maximal CRP values > 10 mg/L. However, the NEOSC rec-
ommended antibiotic treatment for only five of them, and
drawing blood cultures in two others, meaning that the
NEOSC recommended only routine follow-up in two cases
of confirmed sepsis. Taking into account the other 373 cases
that ultimately had no sepsis, the specificity of the NEOSC
was higher than that of the CRP test (83.9% versus 76.1%,
respectively).

Discussion

The current study found a significant although not strong cor-
relation between the calculated risk of infection according to
the NEOSC and the neonates’ CRP values (p < 0.01,
Pearson’s correlation = 0.27). Even after a breakdown of risk
according to the calculator’s three recommendations and the
dichotomously defining CRP values as being high (≥ 10 mg/
L) or low (<10 mg/L), the statistical relationship between
them was significant but not strong (p = 0.044, Cramer’s
V = 0.236). As such, both the NEOSC and the CRP measure-
ments are useful for differentiating between newborns with
and without a risk of sepsis, but the overlap between the
groups is poor, and each of these tools can wind up favoring
a different clinical management, including decisions on labo-
ratory follow-up and antibiotic treatment.

If the neonates in our study had been managed according to
the NEOSC’s recommendations, the number that underwent
blood tests would have been reduced by 82.5%, and the anti-
biotic use would have been reduced by 83.4%. These findings
are similar to those of prospective studies on the effectiveness
of the NEOSC. For example, according to Goel et al., using
the NEOSC instead of following the National Institute of
Clinical Excellence clinical guidelines would have resulted
in 74% fewer infants receiving antibiotic treatment [20].

Table 1 Demographic and clinical features of the study population (n =
382)

Variable Number of patients

Gender: male 222 (58%)

Gestational age

Late preterm (35–37 weeks) 36 (9%)

Term (37–41 weeks) 342 (90%)

Post-term (> 42 weeks) 4 (1%)

Weight

Appropriate for gestational age 320 (84%)

Large for gestational age 39 (10%)

Small for gestational age 23 (6%)

Mode of delivery

Vaginal 238 (62%)

Elective cesarean section 55 (14%)

Emergent cesarean section 46 (12%)

Vacuum extraction 43 (11%)

Maternal group B streptococcus carrier status

Positive 85 (22%)

Negative 112 (29%)

Unknown 185 (48%)

Events during delivery

Meconium-stained amniotic fluid 95 (25%)

Prolonged rupture of membranes > 18 h 48 (13%)

Maternal fever > 38 °C 33 (9%)

Clinical features of the newborn

Fever 44 (12%)

Hypothermia 101 (26%)

Respiratory distress* 263 (69%)

Duration of symptoms

< 12 h 190 (50%)

12–24 h 98 (26%)

> 24 h 94 (25%)

Auxiliary tests and management

Chest radiographs 227 (59%)

Lumbar puncture 24 (6%)

Antibiotic treatment 163 (43%)

Transfer to a neonatal intensive care unit 22 (6%)

* Respiratory distress includes grunting, tachypnea, dyspnea, or
desaturations
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Multiple drawing of blood for testing is a burden on the
medical and nursing staff, painful for the newborn, distressful
for parents, and costly. Widespread use of antibiotics involves
altering the natural flora of the newborn and increases the
future risk of allergies, obesity, type 2 diabetes, and inflam-
matory bowel diseases [21–23]. It is inarguably important to

reduce the number of unnecessary blood tests and antibiotic
treatments, and using the NEOSC on our study population
would have achieved those goals.

Nine neonates in our study were diagnosed with sepsis, and
only one of them had a positive blood culture. This number is
consistent with other studies that have shown that the number of
newborns with suspected sepsis who were treated with antibi-
otics despite a negative blood culture is 6–16 times greater than
those with a positive blood culture [18, 24]. According to
Klingenberg et al., possible explanations for culture-negative
sepsis include low levels of bacteremia, prenatal maternal anti-
biotic therapy that masks neonatal blood cultures, low blood
volume taken for culture, or alternatively, over-diagnosis of
neonatal sepsis [18]. The mothers of five of the nine newborns
with sepsis in our study (55.6%) received prenatal antibiotics
that might have masked the result of the culture. According to
Schelonka et al., the recommended blood volume for a blood
culture is at least 1 ml, with the culture sensitivity decreasing by
10–40% when only 0.5 ml is taken [25]. Every neonate in our
study had at least 0.5 ml of blood drawn, but a larger volume of
blood might have yielded more positive cultures.

All nine of the neonates with sepsis in our study had a
maximal CRP value greater than 10 mg/L, but it was high in
the first measurement in only three of them (33.3%). These
results are similar to those of Benitz et al., who showed that
CRP sensitivity for early neonatal sepsis is only 35% in the
first measurement, but rises up to 78.9% in subsequent mea-
surements [16].

Table 2 Clinical features of the infants who were diagnosed with sepsis

Case
number

Initial
symptoms

ROM >
18 h

Maternal
GBS status

Maternal
fever

Maternal
antibiotic
treatment

NEOSC
recommendations

Maximal
CRP (mg/L)

Positive culture

1 Grunting X Unknown X X Routine vitals 79.8 GBS in blood culture *

2 Grunting,
dyspnea

X Negative √ √ Antibiotics 143.7 Escherichia coli in placental
culture

3 Dyspnea X Negative √ X Antibiotics 117.8 Streptococcus gallolyticus in
placental culture

4 Fever X Positive √ √ Antibiotics 84.5 GBS in placental culture

5 Grunting,
fever

√ Negative X X Routine vitals 71.1 Escherichia coli in placental
culture + eye discharge

6 Grunting √ Negative √ √ Antibiotics 61.2 Enterococcus faecalis in
placental culture

7 Fever X Negative X X Blood culture 23.3 Escherichia coli in placental
culture

8 Grunting,
dyspnea

X Unknown √ √ Blood culture 21.5 Enterococcus faecalis in
placental culture

9 Grunting,
hypother-
mia

√ Unknown √ √ Antibiotics 27.5 X

ROM rupture of membranes, GBS group B streptococcus, NEOSC neonatal early onset sepsis calculator, CRP C-reactive protein

*Only case number 1 had proven sepsis, all other cases were considered as having clinical sepsis

Risk according to the calculator 
Fig. 1 Correlation between CRP values and the risk according to the
NEOSC (n = 382)
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The NEOSC recommended taking a blood culture or initi-
ating antibiotics for seven of our nine septic newborns and to
routinely follow-up two of them, resulting in a sensitivity of
77.8%. One of the two newborns with sepsis that were not
detected by the NEOSC presented with fever and respiratory
distress, and soon afterwards developed a purulent eye dis-
charge. E. coli was eventually cultured from both placental
cultures and the eye discharge, and he was treated for sepsis.
The other newborn with a proven GBS sepsis initially present-
ed solely with grunting. The results of preliminary blood tests
that included blood counts, CRP, and blood gases were nor-
mal, and the chest radiographs showed no specific finding.
However, the grunting continued, and a clinical decision
was made to start antibiotic therapy, but he soon developed
septic shock that required transfer to the neonatal intensive
care unit (NICU). At this point, at 22 h after birth, GBS was
detected in the blood culture. As mentioned before, the
NEOSC recommended routine follow-up without blood tests
for this infant. Therefore, we can assume that if the NEOSC
had been used for the nine septic infants, two of them would
probably have had their diagnosis delayed. However, the ini-
tial CRP values a few hours after birth were low in both of
those cases, and they only rose on subsequent tests around the
same time the cultures became positive. As such, repeated
CRP testing did point towards infection, but it did not neces-
sarily hasten the diagnosis of sepsis.

The above taken together, it can be inferred that both CRP
and the NEOSC are useful tools for diagnosing or ruling out

early neonatal infection, but neither constitutes a satisfactory
substitute for clinical judgment. CRP is a sensitive tool for the
detection of NEOS, but it requires multiple blood tests to be
effective and does not always speed up the diagnosis or the
ruling out of infection. The NEOSC has a higher specificity
than CRP testing and is therefore effective in reducing the
number of blood tests and unnecessary antibiotic therapy.
However, clinical judgment is pivotal for reducing the inci-
dence of infections that the NEOSC might miss.

Our study has several limitations. First, the study popula-
tion included only neonates who presented with symptoms
which were defined by the NEOSC as equivocal. It did not
include asymptomatic neonates for whom infectious screen-
ing was performed for maternal reasons only (e.g., maternal
fever during delivery) or neonates who were defined by the
NEOSC as well-appearing. We also excluded neonates who
were directly transferred to the NICU due to a more devastat-
ing clinical presentation. It is possible that the comparison
between the NEOSC results and CRP values would have pro-
duced different results in these populations. Secondly, the
study was carried out in a single medical institution, and the
cases were managed according to the hospital protocol, so it is
possible that multi-institutional research would have produced
different results.

One strength of our study is that each patient’s data were
entered into the NEOSC retroactively, and we examined
whether their clinical management would have been altered,
so that each patient served as his/her control. This is in contrast

Calculator recommendations:
Routine vitals
Blood culture
Antibiotics

Risk according to the calculator (

Fig. 2 Correlation between CRP
values and the risk according to
the three NEOSC
recommendations (n = 382)

Table 3 NEOSC
recommendations vs high/low
CRP values in neonates without
sepsis (n = 373)

High CRP, n=89 (%) NEOSC recommendations Low CRP, n=284 (%)

(9.0) 8 Antibiotics (4.9) 14

(19.1) 17 Blood culture (7.4) 21

(71.9) 64 Routine vitals (87.7) 249

C-reactive protein values above 10 mg/L were considered high. Values below this threshold were considered low
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to most other studies on the NEOSC, which compared patients
managed by its recommendations with patients managed by
other protocols. Another strength is that the data analysis was
performed on both continuous variables (absolute CRP value
and risk according to the NEOSC) as well as on categorical
variables (having a high CRP value and NEOSC recommen-
dations), which provides more substance to the statistical
analysis.

Conclusion

Both the NEOSC and the blood tests for CRP assessments are
useful tools for detecting early sepsis in neonates with suspi-
cious symptoms. They both help detect the newborns at high
risk of infection and decide whether to initiate or not admin-
ister antibiotic treatment. While we did find a significant cor-
relation between the risk of sepsis according to the NEOSC
and the CRP values, it was not a strong one. The NEOSC
allows to safely identify neonates who are unlikely to be in-
fected. Repeated CRP tests may detect rare cases of sepsis the
calculator might miss, but at the cost of multiple blood tests
and antibiotic therapy to many uninfected newborns. Further
studies are clearly needed to develop effective protocols for
early neonatal detection of sepsis and to prevent unnecessary
antibiotic therapy.
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