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Abstract

Purpose: Septicaemia is recognized as foremost causes of mortality in neonates. Hence,
premature diagnosis is vital to avoid fatal outcome.

Aim: The aim of the study is to correlate C-reactive protein and blood culture in neonatal
sepsis.

Materials and Methods: A total of 132 neonates who were diagnosed with neonatal sepsis
were included in the present study for a period of one year. All the subjects were subjected to
blood culture test and CRP.

Results: CRP was reported to have Sensitivity of 84.85%, Specificity of 75.76%, Positive
Predictive Value of 53.85%, Negative Predictive Value of 93.75% and diagnostic accuracy of
78.03% against blood culture.

Conclusion: CRP was originated to have a high diagnostic value in standings of sensitivity
and sky crafting specificity. Hence, this early marker for sepsis can assist as central tool in
diminishing the mortality rates in neonates.
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Introduction
Neonatal sepsis is well-defined as infection in blood that will arise in neonates at first four
weeks after birth. The symptoms of neonatal septicaemia are non-specific that include
abdominal distension, bulging fontanel, bleeding problems, feeding difficulties, fever,
respiratory distress and unexplained jaundice. [1] Apart from prematurity and intrapartum
complications, neonatal sepsis stands as 3™ leading cause of mortality in neonates.[2]
Worldwide, the neonatal sepsis kills around one million neonates. In India over 1,00,000 live
births and 17,000 neonates are diagnosed with sepsis.[3]

Diagnosing neonatal sepsis remains a challenging task due to its non-specific signs
and symptoms. Though gold standard method to diagnose neonatal sepsis is blood culture
method, it requires well equipped laboratory along with trained laboratory personnel and is
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time consuming. It can also be false negative due to little amount of drawn blood from
neonates, antibiotic use or less level of bacteraemia.[4]

Postponement in culture reports mains to inappropriate use of antibiotics and hence
early diagnosis is the need of the hour for better clinical outcome to avoid emergence of
antibiotic resistance.[5]

In 1930, Tillet and Francis demonstrated about CRP at Rockefeller University. In
response to inflammatory cytokines, it is synthesised in liver and plays a character in innate
immunity. It mediates cytotoxicity that activates neutrophils and promote degranulation of
platelets. [6] The half-life of CRP is 19 hours and it reaches thousand-fold in acute response
and falls rapidly to 5-7 hours after treatment. In placenta, it crosses in low quantities and
hence elevation in neonates represents endogenous synthesis.[7]

The levels of CRP can be evaluated easily by qualitative and quantitative tests. The
benefits of qualitative methods are simple, rapid and requires less skill. Qualitative method is
more feasible in countries where there are limited resources. The quality measures of
quantitative methods are highly sensitive, fast and precise result but is more costly and need
technical assistance and hence it is used widely in developed countries with well equipped
laboratories. [8]

The present study is planned to estimate the correlation of CRP and blood culture in neonatal
sepsis as an early predictor.
Materials and Methods

The retrospective study was performed in the department of Paediatrics, during the
period of May 2021 to May 2022. This study was approved by the Institutional Ethical
Committee. A total of 132 individuals suspected with sepsis or those who are having signs
and symptoms were included in the present study. Babies who have congenital anomalies and
infections, extreme preterm neonates, low birth neonates and those who are receiving
antibiotics were excluded from the study.

After obtaining informed consent from neonates’ parents, history, -clinical
examination and other findings were noted. In 5ml of Brain Heat Infusion Broth having blood
culture, 1-2 ml of blood was collected and incubated overnight and examined for gas
production, haemolysis or for the presence of colonies on the surface off sedimented red
blood cells. If any of these is not present, the bottles were continued for 7-day incubation.
The colonies grown were identified by standard laboratory methods followed by Gram
staining and other biochemical reactions.

Estimation of CRP was performed by Latex Agglutination Card test and CRP was
found positive if agglutination was detected and negative with no agglutination. Neonates
with recorded diagnosis of septicaemia with positive and negative blood cultures were taken
and were compared with the CRP levels.

Results

In the present study, a total of 132 neonates with clinical suspicion of sepsis were
included. Out of 132 neonates 49.2% were female and 50.8% Male. Male to female ratio was
1:1. 19.7% of the neonates had prematurity. 19.7% of the neonates were having Low birth
weight and 80.3% of neonates had normal birth weight. 98.5% of the neonates were alive and
1.5% of the neonates were dead. (Table 1, Figure 1& 2)
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Table 1: Neonatal Factors

N %
Gender
Female 65 49.2%
Male 67 50.8%
Prematurity
NO 106 80.3%
YES 26 19.7%
Birth weight
Low birth weight 26 19.7%
Normal 106 80.3%
Outcome
Alive 130 98.5%
Dead 2 1.5%
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Fig 1. Graph showing distribution of subjects according to gender
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Fig 2. Graph showing neonatal factors

184



Journal of Cardiovascular Disease Research

ISSN: 0975-3583,0976-2833 VOL 14, ISSUE 03, 2023

Table 2: Maternal factors

N %
Gestational age
<37weeks 28 21.2%
>37weeks 104 78.8%
Mode of delivery
LSCS 36 27.3%
NVD 96 72.7%
PROM
NO 118 89.4%
YES 14 10.6%
MSAF
NO 114 86.4%
YES 18 13.6%
Prolong labour
NO 110 83.3%
YES 22 16.7%
Vaginal examinations
<3 times 111 84.1%
>3times 21 15.9%
Foul smelling
NO 120 90.9%
YES 12 9.1%

21.2 % of the neonate’s mother’s gestational age was less than 37weeks and 78.8% of the
neonate’s mother’s gestational age was more than 37 weeks.

72.7% of the neonate’s mother had Normal vaginal delivery and 27.3% of the neonate’s
mother had LSCS.

Maternal factors like PROM were present in 10.6% of the neonates’ mothers, MSAF was
present in 13.6% of the neonate’s mothers, 16.7% had prolong labour, 15.9% of the mothers
had vaginal examinations more than 3times. (Table 2 & Figure 3)
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Fig 3. Graph showing maternal factors
Table 3: CRP vs Blood culture
Blood culture Blood  culture Total
Positive negative
CRP Positive 28 24 52
CRP negative 05 75 80
Total 33 99 132

25 % of the study subjects were positive for blood culture. 33 subjects were Blood culture
Positive among which 28 were also positive for CRP and 5 were negative for CRP.99
subjects were Blood culture negative among which 24 were positive for CRP and 75 were
negative for CRP. (table 3 & 4)
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Table 4: Predictive values of CRP

Statistic Value 95% ClI

Sensitivity 84.85% 68.10% to 94.89%
Specificity 75.76% 66.11% to 83.81%
Positive Predictive Value 53.85% 44.45% t0 62.97%
Negative Predictive Value 93.75% 86.91% to 97.13%
Accuracy (*) 78.03% 70.00% to 84.77%

CRP reported to have Sensitivity of 84.85%, Specificity of 75.76%, Positive Predictive Value
of 53.85%, Negative Predictive Value of 93.75% and diagnostic accuracy of 78.03% against
blood culture.

Discussion

Neonatal sepsis is systemic disorder that is corelated with hemodynamic changes that are
caused due to bacterial or fungal agents. The diagnosis of sepsis makes it challenging as it
contains highly non-specific symptoms. Early onset of sepsis is from 24 hours which is due to
vertical acquisition of microorganisms and late onset of sepsis is from 7-90 days which is due
to horizontal transmission from individuals accountable for neonatal care or environmental
sources. [9]

Abdominal distention, bulging fontanelle, body temperature problems, cyanosis,
hypoactivity and difficulty sucking are the common symptoms of neonatal sepsis. And
Streptococcus, E. faecalis, H. influenzae type B are most common causes of sepsis. [10]
Hence, early finding of sepsis is essential to prevent mortality and morbidity rates in
neonates. In this scenario, management of neonatal sepsis influence the use of antimicrobial
agents. The gold standard method for diagnosing neonatal sepsis is the blood culture method.
All over the world, it is projected that isolation rates on blood culture ranges from 6.7 % to
55.4%. [11]

In our study 25 % of the study subjects were positive for blood culture which are
comparable with many other studies conducted in India. [12,13] Low blood culture positivity
in our study might be due to the low amount of blood drawn or possibility of infection with
anaerobes or presence of fastidious organisms. The total percentage of male population in the
present study are 50.08% and the female population accounted for 49.2% which were similar
to findings of studies reported from India. [14-16]

Maternal risk factors like Premature Rupture of Membranes (PROM) and Meconium-
Stained Amniotic Fluid (MSAF) were present in 10.6% and 13.6% of neonate mothers;
prolonged labour was noted in 16.7% mothers and vaginal examinations were made more
than 3 times in 15.9% of mothers in the present study. These finding were similar to the
study reports of Bodkhe A et al., who reported PROM as the most common risk factor (30%)
followed by MSAF (28.3%) and prolonged labour (15%). [17]

Though blood culture positions as benchmark for septicaemia, it takes 48-72 hours for
reporting and hence infection rate will be increased if left untreated without antibiotic. In this
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scenario, a screening test that can diagnose septic neonates rapidly and prevent antibiotic
therapy in non-septic neonates is essential.

C reactive protein is an acute-phase protein made in the liver which is used to assess
neonatal sepsis due to its easy availability, cost effectiveness and readily available results. In
the present study CRP has shown sensitivity of 84.85%, specificity of 75.76%, positive
predictive value of 53.85%, negative predictive value of 93.75% and diagnostic accuracy of
78.03% against blood culture. These results were in coordination with the results of Younis S
et al. who stated that CRP sensitivity was found out to be 97.3%; specificity of 95.2 %;
positive predictive value of 97.3% and negative predictive value of 95.2%.[18]

Another study by Niza Monga et al., stated that the sensitivity and specificity of CRP
against blood culture was found to be 85.11% and 43.40% respectively. The positive and
negative predictive value was 57.14% and 76.67% respectively. The diagnostic accuracy of
CRP against blood culture in detecting neonatal septicaemia was 63%. [19] Abha Gupta and
his co-investigators reported in their study that, CRP reports showed sensitivity of 86.7%,
specificity of 42%, positive predictive value of 45.5%, negative predictive value of 85% with
diagnostic accuracy of 69% against blood culture. [20] Similar study reports of Anshu Singha
et al ' showed sensitivity, specificity, positive predictive value, negative predictive values of
CRP as 90.6%, 86.5%, 42% and 99% respectively. [21]

Reported literature suggests that, C-reactive protein has shown significant recital in
early diagnosis of neonatal sepsis. Specificity, sensitivity, positive predictive value and
negative predictive values demonstrated that CRP can be used as predictive biomarker for
sepsis.

Conclusion

Diagnosis of sepsis by CRP aid in minimising the mortality and morbidity in neonates. The
specificity and sensitivity of CRP against blood culture reinforce the practice of it in day-to-
day life. To conclude, CRP can be used as inflammatory marker for neonatal sepsis.
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