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ABSTRACT 

The blood culture, although one of the gold standard for septicaemia, is not possible in 

peripheral health care setups. We evaluated acute phase reactant CRP to delineate 1) 

Patterns of CRP in Septicaemic neonates 2) Evaluation of CRP as a marker of sepsis screen 3) 

Changes in CRP levels according to pathogens.  

Settings and Design: A hospital-based cross-sectional observational study was conducted 

from March 2009 to February 2010 in Pediatrics Department of Burdwan Medical College, 

West Bengal. 126 clinically septicaemic neonates were studied following the inclusion and 

exclusion criteria. Blood samples were collected from suspected septicaemic neonates for 

culture, sensitivity and estimation of CRP. The maternal data were collected from bed head 

tickets.  

Results and Conclusion: CRP can be an early predictor of septicaemia, specificity and 

negative predictive values being 95.06% and can be performed at bed side without requiring 

costly laboratory set ups to facilitate early diagnosis and treatment for this potentially fatal 

condition. 

 

KEY WORDS: CRP, early onset neonatal septicaemia, sensitivity and predictive value. 

 

INTRODUCTION 

Neonatal sepsis is defined as invasive bacterial infection occurring in first 4 weeks of life.
(1)  

Newborns who present with clinical signs of infections are evaluated with a variety of 

diagnostic tests collectively known as sepsis screen.
(2,3)

 Isolation of microorganisms from 

blood is the golden standard for the diagnosis of sepsis but it needs 48-72 hours in a normal 

blood culture but has many hindrances apart from requiring skilled man power.
(4)

 Looking at 

the gravity of the situation, many rapid tests were formulated to diagnose early onset 

neonatal sepsis at the earliest. One of the easily performed tests is C reactive protein or CRP 

which is elevated in response to infectious or non infectious causes.
(5,6,7)

 CRP is synthesised 

in liver and is composed of six identical 23-KDA poly peptide subunits arranged in a cyclical 

pentamer shape. Each of these subunits contains one binding site for phosphocholine and 

two binding sites for calcium. Each binding site has the ability to bind to variety of 

substances such as components of damaged cell walls and nuclear antigens resulting in the 
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formation of CRP ligand complexes which can activate the complement system binding 

directly to netrophils and macrophages stimulating inflammatory release of cytokines.
(8)

 

CRP usually begins to rise within 4-6 hours of tissue injury or infections and resolves when 

infection is controlled. So the timing of measurement of CRP is important to have a highest 

sensitivity. False negative results may be there in preterm infants because of immaturity of 

liver.
(9,10) 

So the present study was aimed to determine the pattern of CRP in Septicaemic 

neonates, to evaluate role  of CRP as a marker of sepsis screen and to assess changes in CRP 

levels according to pathogens  

 

MATERIALS AND METHODS 

It was a hospital-based cross-sectional observational study conducted from March 2009 to 

February 2010 in Pediatric inpatient Department of Burdwan Medical College and Hospital 

of West Bengal.  

126 clinically septicaemic neonates delivered vaginally were included in the study. Clinical 

signs of septicaemia included hypothermia, poor cry, lethargy, refusal to suck, hypotonia, 

absence of neonatal reflexes, brady or tachy arrhythmia etc. Babies with conditions like RDS, 

suspected metabolic disorder, congenital malformation, obvious surgically correctable 

abnormalities were excluded from the study. 

Blood samples were collected from the neonates with proper aseptic precautions and sent 

for culture and sensitivity tests.The isolates were identified by standard microbiological 

tests and antibiograms were done accordingly. 

Estimation of C-reactive protein (CRP): CRP was measured by latex agglutination method 

(Tulip Diagnostic Pvt. Ltd.).  

RESULTS 

Table I:  Sex distribution among study group newborns 

Newborn Number Male (%) Female (%) Male:Female 

Total  study group 126 71 (56.34) 55  (43.65) 1.29:1 

No sepsis 81 48 (59.25) 33 (40.74) 1.45:1 

Sepsis 45 26 (57.77) 19 (42.22) 1.36:1 

Culture positive sepsis 29 17 (58.62) 12 (41.38) 1.41:1 

Only screen positive sepsis 16 9 (56.25) 7 (43.75) 1.28:1 

Out of 126 neonates in the study group, male babies are more in number (71) than the 

female (55).  So male female ratio in the study is 1.29:1. Among 45 septicemic cases, 26 

cases are male and 19 are female. Among 29 cases of culture positive sepsis and 16 cases of 

screen positive sepsis male female ratio is 1.41: 1 and 1.28: 1 respectively. Obviously the 

number of males is more in septicemic cases than for females or males are more to have 

septicemia.
(11)
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Table II: Pattern of CRP in Septicaemic neonates 

Blood culture organisms No of cases Cases with raised CRP 

Number Percentage 

Klebsiella spp 10 10 100 

S.aureus 6 6 100 

E.coli 5 4 80 

CoNS 4 4 100 

Enterobacter spp 2 2 100 

Enterococcus spp 1 1 100 

Pseudomonas spp 1 0 00 

Total organisms 29 27 93.1 

Screen positive sepsis 16 14 87.5 

Table III shows that pattern of positive CRP>1ng/dl is present with most of the blood culture 

organism, except in E coli which shows CRP to be raised in 80% cases. The increased titer of 

CRP is observed in both the cases of culture positive septicemia (93.1%) and Screen positive 

septicemia (87.5%) 

 

TABLE III:  Evaluation of CRP as a marker of sepsis screen 

CRP Sepsis Non-sepsis Total 

Positive 41 4 45 

Negative 4 77 81 

Total 45 81 126 

 

Sensitivity of the test = 41/45 = 91.11% 

Specificity of the test = 77/81 = 95.06% 

Positive predictive value of the test = 41/45 = 91.11% 

Negative predictive value of the test = 77/81 = 95.06% 
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DISCUSSION  

In defining neonatal sepsis various terms are used namely, probable sepsis, proven sepsis, 

sepsis syndrome, or systemic inflammatory response syndrome and one of the parameter of 

positive sepsis screen being CRP> 1mg/dl. The other parameters are TLC<or >5000/cumm, 

band cell to total leucocytes ratio of >0.2, Micro ESR> 15mm in 1
st

 hour. The screening test is 

said to be positive if > 2 of the above criteria are abnormal and antibiotic should be started. 

If screen is negative but suspicion persists, it should be repeated within 12 hours. If the test 

is still negative, sepsis can be excluded with reasonable certainty.  Other acute phase 

markers are procalcitonin, IL6 etc.
(12,13,14)

 The evaluation of these parameters requires a well 

set up laboratory, skilled man power and huge costs.  

In search of a parameter for diagnosis of neonatal septicemia in Health center level the 

present study was conducted.In this study CRP was positive in 41 out of 45 sepsis cases. 

Sensitivity of the test was 91.11%, Specificity of the test was 95.06%, Positive predictive 

value of the test 91.11% and Negative predictive value of the test was 95.06% 

Numbers of positivity of CRP were variable with different organisms. In this study CRP 

positivity was maximum with Klebsiella, S aureus, CoNS; Enterobacter and Enterococcus 

(100%), followed by E.coli (80%). Thus it is an important corroborative finding in cases of 

septicaemia. A Study in Bangkok , Thailand by Nuntnarumit et al,
(15)

 showed the following 

findings, out of 76 newborn infants with 90 episodes of clinical sepsis, there were 24 

episodes of proven sepsis, 11 episodes of localized infection with negative culture, 18 

episodes of probable infection and 37 episodes of no infection. Serial CRP had better 

predictive values than those of complete blood count. The sensitivity, specificity, positive 

predictive value, and negative predictive value of CRP for proven sepsis and localized 

infection at cutoff point > or = 5 mg/L were 100%, 94%, 91.6% and 100% respectively. False 

positive CRP was found in post-operative patent ductus arteriosus ligation, intracerebral 

hemorrhage, and post resuscitation with chest compression. Predictive value of CRP could 

be enhanced by serial rather than a single measurement. Serial CRP showed very high 

predictive values for diagnosis of neonatal sepsis and was better than those of leukocyte 

indices of CBC.
(15) 

Since CRP is the only acute phase reactant measured in our hospital, the study was 

conducted to emphasize its role as an early predictor of ealy onset septicaemia. The current 

opinion regarding the estimation of other acute phase reacteants like procalcitonin and IL6 

is not available in most of the developing countries so the CRP which can be used even at 

the peripheral health set ups have immense value and it can be used by even the onduty 

staff to have a preliminatry idea for labellng the patients for early onset neonatal 

septicaemia. The limitation of our study is the serial estimation of CRP which was not 

possible because of the taboo regarding recurrent drawing of blood from sick infants.  
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