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Abstract
Background: In neonates, septicaemia is one of leading cause of
morbidity and mortality. Therefore, timely diagnosis is
important to prevent fatal outcome. C-reactive protein is an
important biomarker that aids in the timely diagnosis of
neonatal septicaemia. Aim: The present study was carried out
to compare the accuracy of CRP in the diagnosis of neonatal
septicaemia with blood culture. Methods: Two hundred and
one neonates with clinical suspicion of sepsis were
prospectively studied over a 6 month period. Blood was
obtained from each subject recruited for the qualitative
estimation of CRP. Blood culture was used as gold standard for
diagnosis of NNS. Results: Of the 201 neonates studied, 54
were blood culture positive while 71 were CRP positive. The
sensitivity, specificity, positive and negative predictive values
of CRP were 92.5%, 97.2%, 92.5%, 97.2% respectively.
Conclusions: The specificity and sensitivity of CRP against
blood culture strengthen the use of this acute phase protein in
the diagnosis of neonatal sepsis.
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INTRODUCTION
Neonatal sepsis (NNS) and neonatal
septicaemia are terms that have been used to
describe the systemic response to infection
and/or isolation of bacteria from the blood
stream in the first 28 days of life.[1] Globally,
sepsis accounts for 26% of all neonatal deaths
with 98% of these deaths occurring in
developing countries.[2,3] Adequate and timely
diagnosis of NNS remains an important
challenge to the clinician. Blood culture is the

gold standard for definitive diagnosis but it
takes at least 48 hours by which time the
infection may have progressed with important
consequences on the morbidity and mortality
of the neonate,[4] especially if antibiotic
treatment is not initiated immediately.[5]
Initiation of antibiotic therapy before
diagnostic
results
are
available
is
recommended for neonates with clinical signs
or risk factors of sepsis,[6] but because the
clinical signs of NNS are often non-specific,
empiric antibiotic therapy may result in the
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treatment of as many as 30 uninfected neonates
for every one who is eventually diagnosed to
be infected.[7,8,9] Hence there is need for rapid
screening test that can identify infected
neonates at the time of initial assessment thus
sparing the uninfected ones from unnecessary
antibiotic therapy.
C-reactive protein is an acute phase protein
which may be useful in the early diagnosis of
NNS as it rises as much as a thousand fold
within 4 to 6 hours of an inflammatory
process.[10,11] As infection is the most likely
cause of inflammation in the neonate, CRP has
been shown to be useful in the diagnosis of
neonatal sepsis. Upon resolution of the
inflammation, CRP levels rapidly decline with
an elimination half life of 19 hours.[11,12] Thus
CRP level is also a useful marker in
determining the duration of antibiotic therapy.
Unlike blood culture, CRP level is not affected
by prior antibiotic therapy,[13] so may be
particularly useful in Sub-Saharan Africa
where a significant number of neonates may
have been given antibiotics before presentation
at the hospital.
CRP can be assayed quantitatively or
qualitatively. The quantitative method is more
widely used in developed countries.[12] It
provides rapid, highly sensitive and specific
results but requires more time (about 15 to 30
minutes) and is more complex and expensive
to perform.[12,14] The test kits may also not be
readily available in some health centres in
developing countries. The qualitative method
provides rapid results within 15 minutes.
However, it is less specific but has the
advantage of being simple and easier to
perform and interpret and as such can be
performed at the patients bed side or side

laboratory.[14,15] It is also less expensive and
requires less skill. The qualitative method may
therefore, be more feasible in resource poor
centres, where poverty plays a prominent role
in disease morbidity and mortality and where
there may be no laboratory services or trained
man-power for the investigation of neonates
with suspected sepsis.
Aims & Objective
Aim of the study was to compare CRP against
blood culture in diagnosis of neonatal Sepsis.
MATERIAL AND METHODS
A prospective Study design was used to study
on combining use of CRP and blood culture in
early diagnosis of neonatal sepsis. This is a
hospital based study conducted in tertiary care
hospital Mumbai
A prospective study was carried out in the
neonatal intensive care unit (NICU) of tertiary
care
center within a 6 month period
from November, 2020 to May 2021. All
newborns with clinical suspicion or risk factors
for sepsis were consecutively recruited into the
study. Sepsis was suspected in the presence of
clinical features like fever, respiratory distress,
poor
feeding,
jaundice,
hypothermia,
convulsion, vomiting, irritability, lethargy and
abdominal distension. Risk factors for sepsis
included outborn delivery, perinatal asphyxia,
preterm delivery, prolonged rupture of
membranes, maternal peripartum pyrexia and
foul smelling amniotic fluid.
Infants of mothers who had intrapartum
antibiotics within 1 week of delivery as well as
babies with prior antibiotic therapy for present
illness before admission into the SCBU were
excluded from the study.
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To detect serum CRP levels at or above 6 mg/l,
which is considered the lowest concentration
of clinical significance.
The results of laboratory investigations and
other relevant data such as age, sex, birth
weight and gestational age as well as
symptoms present and risk factors for sepsis of
recruited babies were recorded in a proforma.
The results were analysed
 Inclusion Criteria
All newborns who were admitted in NICU
where investigation for CRP and Blood culture
sensitivity was done to confirm the diagnosis
 Exclusion Criteria
Neonates who had received antibiotics before
collection of blood samples having surgical
problems,
chromosomal
or
congenital
anomalies were excluded from the study.
RESULTS
Of the 201 neonates admitted into the NICU
during the period of study. There were 121
(60.1%) males and 80 (39.8%) females with
mean gestational age (±SD) of 36.8 weeks (±
3.6) and mean birth weight (±SD) of 2.5 kg
(±0.9). 155(77.1%) of the study population had
clinical features of sepsis. One hundred and
fifty five (77.1%) of the study population had
clinical features of sepsis.
Of 201 neonates screened for sepsis, 54 (26.8%)
had positive blood culture.
Prevalence of positive C-reactive protein in
neonates with suspected sepsis of the 155
neonates with suspected sepsis, 71 (45.8%) had
positive CRP.

Proportion of neonates with true positive and
negative C-reactive protein using blood culture
as gold standard of the 201 neonates studied,
54 (26.8%) had positive blood culture while 147
(73.1%) had negative blood culture. Of the 54
neonates with positive blood culture, 50
(92.5%) had positive CRP (True positive) while
4 (7.4%) had negative CRP (False negative). Of
147 neonates with negative blood culture, 143
(97.2%) had negative CRP (True negative) and
4 (2.7%) had positive CRP (False positive)
Sensitivity, specificity, positive and negative
predictive values of C-reactive protein.
As shown in [Table 1], the sensitivity,
specificity, positive and negative predictive
values were 92.5%, 97.2%, 92.5% and 97.2%,
respectively.
[Table 2] shows the clinical features suggestive
of sepsis. Of the 155 neonates with clinical
features of sepsis, the most common was
respiratory distress in 51 (32.9%) of them,
followed by fever in 25 (16.1%). The CRP
correctly identified all (100%) of the neonates
with positive blood culture who presented
with apnoea, vomiting and lethargy.
As shown in [Table 3], of the 201 neonates with
predisposing factors for sepsis, the most
common was PROM in 37 (39.3%) of them
followed by prematurity (28.7%).
As shown in [Table 4], of the 54 neonates with
positive blood culture, the most common
organism isolated was Group B streptococcus
in 11 (20.3%), followed by Escherichia
coli(18.5%). The CRP was able to correctly
identify all cases (100.0%) of neonatal sepsis
caused by Listeria, klebsiella, Enterococcus
spp,
Staphylococcus
epidermidis
and
Streptococcus spp.
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Table 1: Sensitivity, Specificity, Positive and Negative Predictive Values of C-reactive protein using
blood culture as gold standard.
Parameter
Sensitivity

Formulae Used
50
50 + 4
143
143 + 4
50
50+ 4
143
143 + 4

Specificity
Positive predictive value
Negative predictive value

Result (%)
92.5%
97.2%
92.5%
97.2%

Table 2: Evalution of CRP according to clinical features of sepsis
Clinical features

Fever
Respiratory distress
Jaundice
Poor suck
Apnoea
Hypothermia
Convulsion
Vomiting
Irritability
Lethargy

Total n = 155
No
25
51
24
7
5
6
9
4

%
16.1
32.9
15.4
4.5
3.2
3.8
5.8
2.5

24

15.4

Positive blood culture
within clinical feature
No
%
13
52
27
52.9
8
33.3
5
71.4
2
40
4
66.6
5
55.5
2
50
6
60.0
16
66.6

Positive CRP within
positive blood culture
No
%
18
100
25
92.5
8
100
5
100
3
100.0
4
100
6
100
3
100.0
5
83.3
16
100.0

Table 3: Evaluation of CRP according to predisposing factors for sepsis
Predisposing factors

Perinatal Asphyxia
Prolonged Rupture of
membranes
Prematurity
Foul smelling amniotic fluid

Total n = 94
No
11
37

%
11.7
36.9

Positive blood culture
within predisposing factor
No
%
3
27.2
32
32.0

27
11

28.7
11.7

7

Positive CRP within
positive blood culture
No
%
3
100
24
75.0

63.6

Table 4: Evaluation of CRP in the neonates with proven sepsis
Organisms isolated
GROUP B streptococcus
Staphylococcus aureus
Escherichia coli
Gram negative bacilli
Pseudomonas aerugenosa

Total n = 54
No
%
11
20.3
3
5.5
10
18.5
3
5.5
2
3.7

Positive CRP within positive blood culture
No
%
11
100
3
100
10
100
3
100
2
100
23
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Candida
Enterococcus spp
Staphylococcus epidermidis
Streptococcus spp
Listeria
Acinetobacter
Klebsiella

1
5
4
9
3
1
2

1.8
9.2
7.4
16.6
5.5
1.8
3.7

DISCUSSION
The commonest organism isolated was
klebsiella
pneumonia
followed
by
staphylococcus areus.
Among the clinical features of neonatal sepsis
in the present study, CRP performance was
highest in neonates with Respiratory distress,
fever, apnoea, vomiting, hypothermia and
lethargy among the risk factors for neonatal
sepsis, CRP performance was highest in
neonates born to mothers with PROM in 37
(39.3%) of them followed by prematurity
(28.7%).
In the present study, CRP identified 54 out of
54 neonates who had culture-proven sepsis,
with sensitivity of 92.5% and a negative
predictive value of 97.2%, implying that
neonates with suspected sepsis will be
correctly diagnosed using CRP. This is much
too high to base the decision to start empirical
antibiotics for a neonate with suspected sepsis.
Particularly as CRP was only tested to predict
positive blood culture which may represent
only a proportion of neonates with sepsis,
especially if the patient had been on antibiotic
therapy before presentation. A negative CRP,
however can be useful in aiding the decision to
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