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1. Introduction

Sepsis is the leading cause of neonatal death in developing 

countries. It accounts for 30-50%  of neonatal deaths. According to 

national neonatal data base (NNPD) 2005, most causative 

organisms was klebsiella pneumoniae followed by staphylococcus 

aureus[1 ].Neonatal sepsis can be defined as “ the clinical syndrome 

of bacteremia characterized by systemic signs and symptoms of 

infection in the first month of life”[2]. It includes meningitis, 
is challenging, as it varies for term and preterm babies & fluctuation 

in first few days. Collecting specimen is also a challenge[4]. Till now 

there is no routine test for screening.   Procalcitonin and CRP are 

biomarkers of sepsis[5, 6]. Marshall JC et al in 2003 pointed that 

circulating or cell associated molecules can be used as predictive 

markers of sepsis. Limitation is lack of 100% sensitivity and 

specificity. The study results of related diagnostic tests or 

combination of tests are more successful in predicting sepsis.3 

Peripheral WBC is universally done screening test for infection. 

Acute infectious disease can be identified by WBC, ANC (absolute 

neutrophil count) and increased B:T(B lymphocyte to T 

lymphocyte ) ratio . According to todd jk (1984) band counting is 

more reliable predictor than WBC count. Changes in neutrophil 

morphological changes like toxic granulation and vacuolation are 

good predictors of sepsis[7].  Mortality due to sepsis is high in 

developing countries due to non specific signs and symptoms. This 

present study evaluates the biochemical and pathological markers 

in neonates with sepsis and neonates without sepsis

This study was done to compare the biochemical and pathological markers in cord blood in 

neonates with sepsis and neonates without sepsis. The study group consisted of 70 cases. Out 

of 70 cases, 27 had sepsis and 43 were neonates without sepsis. The cord blood were analyzed 

f o r  C R P  l e v e l s ,  R B C  c o u n t ,  n u c l e a t e d  R B C s ,  To t a l  l e u c o c y t e  c o u n t ,  

Polymorphonuclearleucocytes (PNL), platelet count and WBC toxication and WBC vacuolatio. 

Elevated CRP, low RBC count, increased nucleated RBC, low total count, increased WBC 

toxication, increased WBC vacuolation, low PNL, low platelet count were observed in Neonates 

w i t h  s e p s i s  w h e n  c o m p a r e d  t o  n e o n a t e s  w i t h o u t  s e p s i s .
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2.Materials and methods

A cross sectional study was conducted in dept of OBG , SSMC 

tumkur  from 15 feb 2009 to 14 apr 2009
Sample size: 70
Inclusion criteria:All the newborn irrespective of birth weight & 

not on any treatment.
       Exclusion criteria
Newborn on infection on treatment
Pregnant women with diabetes
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Table 5 :Association between TLC test and development of 

neonatal sepsis

Table 6 : Comparision of differential count (PMN) values

Neonatal sepsis

Comparison of 
 PMN values

Between two groups

Developed

N

Developed

PMN 
value %

t-value DF P-
value

Total

TLC   test

Neonatal

Sepsis

Normal

Abnormal

Not
Developed

Developed

44

29

43

43

27

54.42

29.22

0

27

27

12.71

96.45

14

56

70

14

56

70

TLC- total leukocyte count, N-number, SD – standard deviation, 

DF-degrees of freedom. The value of the test statistics t is 6.72 

which is significant at 0.01 level. Hence TLC values of those 

developing sepsis are significantly less than TLC values of those 

not developing neonatal sepsis. 

The value of chi square is 10.98 which is significant at 0.01 level 

which indicates that there is association between TLC test result 

and of neonatal sepsis.The value of kappa is 0.271. The value of 

kappa coefficient is 0.271 which shows agreement with attributes. 

Hence TLC test abnormality can be considered as test for 

prediction of neonatal sepsis.

PMN- polymorphonuclear neutrophil, N- number, SD – standard 

deviation, DF – degree of freedom  The value of the test statistics t 

is 8.821, which is significant at 0.01 level. Hence PNM values of 

those developing sepsis are significantly less than PNM values of 

those not developing neonatal sepsis. 
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2.1.Technique

3.Data analysis

4.Observation & Results 

4.1.Comparison of CRP values

Of total 70 cases, 27 had sepsis 43 were controls.

Two sample t test was used for the analysis. The results of the t 

test are given below

Detailed history and examination findings of both mother and 

baby were noted. The placenta was collected and sent for 

histopathological examination for chorioamnionitis. The cord 

blood sample was obtained for Total leucocyte count, Differential 

count, RBC count, nucleated RBC count, Platelet count, C-reactive 

protein and culture for microorganisms.

M e t h o d  o f  a n a l y s i s  –  C R P  w a s  a n a l y z e d  b y  

immunoturbidimetric method in a biochemistry semi 

autoanalyser.  The Total leucocyte count, Differential count, RBC 

count, nucleated RBC count, Platelet count was done in sysmex 

automated haematology cell counter.

The mean, standard deviation was performed on entire sample. 

The significance of study was performed based on P value < 0.05. 

Two sample t test was performed. Chisquare test and kappa 

coefficient was done to study the association of biochemical and 

pathological markers with the development of neonatal sepsis.

Table 1 : comparision of CRP values

4.1.1.Association  between CRP test and development of 

neonatal sepsis.

Table 2: cross tabulation of CRP test and Neonatal sepsis

Comparison of 
CRP values

CRP value
( mg/dl)

Neonatal sepsis

Developed Developed

t-value DF P-value

Total

Neonatal

Sepsis

CRP test

CRP- c reactive protein, SD- standard deviation, DF – degrees of freedom

NotDeveloped

Developed

Normal

Abnormal

Mean SD

43

27

33

10

43

2

25

27

0.34

0.72

0.25

0.19

6.74       68 0.01

35

35

70

The value of the test statistics t is 6.74 which is significant at 0.01 

level. Hence CRP  values of those developing sepsis are 

significantly greater than CRP values of those not developing 

neonatal sepsis.

Analysis was done using chi-square test and kappa co-efficient 

and the values are given below.

The value of chi square is 31.89 which is significant at 0.01 level 

which indicates that there is association between CRP test result 

and of neonatal sepsis. The value of kappa coefficient is 0.657 

which shows agreement with attributes. Hence CRP test 

abnormality can be considered as test for prediction of neonatal 

sepsis.

Table 3 : Comparision of RBC values

Table 4 :Comparison of TLC values

Comparison of 
RBC values

Between 
two groups

Comparison of 
TLC values

Between 
two groups

N

N

RBC value
12 ( x10  /L)

(normal 
123.9-4.7 x  10   /L

TLC value 
( /cmm) 
(normal 

9000-30000/cmm

Mean

Mean

SD

SD

t-value

t-value

DF

DF

P-
value

P-
value

Neonatal

Sepsis

Neonatal

Sepsis

NotDeveloped

Developed

NotDeveloped

Developed

43

27

43

27

4.2

3.1

7381

3919

0.96

0.94

2419

1438

4.765     

9.28

68

68

0.01

0.01

RBC- red blood corpuscle, N= number, SD-standard deviation, 

DF-degrees of freedom. 
The value of the test statistics t is 4.765 which is significant at 0.01 

level. Hence RBC values of those developing sepsis are significantly 

lower than RBC values of those not developing neonatal sepsis. 



Table 11: Association between WBC morphology and 

development of sepsis

Neonatal 
sepsis

Not 
Developed

Deve
-loped

Chi
square

Total DF P 
value

WBC 
morphology

Normal

Toxication

vacuolation

Toxication &

vacuolation

28

1

12

2

43

0

2

18

7 

 27

28

3

30

9

70

30.234 3 0.01

The value of chi square test is 30.234 which is significant at 0.01 

level .Hence there is association between WBC morphological test 

and development of neonatal sepsis.

Placental pathological lesions with respect to neonatal sepsis 

were observed. Of the 27 neonates who developed sepsis, a higher 

rate of chorioamnionitis 66.67% (18/27) and chorionic vasculitis 

22.2%(06/27) was found as compared to villous edema which was 

diagnosed in a small number of cases 11.1%( 03/27) and all these 

placentas with villous edema concomitantly demonstrated acute 

chorioamnionitis. 
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Table 10 : COMPARISION OF NRBC VALUES

The value of chi square is 4.825 which is significant at 0.05 level 

indicates that there is association between platelet count test 

result and of neonatal sepsis. The value of kappa coefficient is 

0.227 which shows agreement with attributes. Hence Platelet 

count test abnormality can be considered as test for prediction of 

neonatal sepsis.

NRBC-NUCLEATED RBC, N- number, SD – standard deviation, DF – 

degree of freedom The value of the test statistics t is 5.227 , which is 

significant at 0.01 level. Hence NRBC values of those developing 

sepsis are significantly greater than   NRBC  values of those not 

developing neonatal sepsis. 

Comparison of NRBC 
values Between

  two groups

N NRBC value
 (%)
Mean SD

t-value DF P-value

Neonatal

Sepsis

Not
Developed

Developed

43

27

6.63

10.33

3.00

2.6

14

56

70

Table 8 : Comparision of PLC values

4.1.1.Association  between CRP test and development of 

neonatal sepsis.

Table 9 : Cross tabulation of   platelet  count test and two 

groups

4.1.3.Association between PLC test and development of 

neonatal sepsis

CRP- c reactive protein, SD- standard deviation, DF – degrees of freedom

PLC- platelet count,  N- number, SD – standard deviation, DF – 

degree of freedom  The value of the test statistics t is 5.33 , which is 

significant at 0.01 level. Hence PLC values of those developing 

sepsis are significantly less than PLC  values of those not 

developing neonatal sepsis. 

Analysis was done using chi-square test and kappa co-efficient 

and the values are given below.

Agree ment of PLC test with neonatal sepsis was analysed using 

the chi-square test and test results are given below 

Neonatal sepsis

Developed Developed

Total

Platelet
 count test

Normal

Abnormal

39

4

43

19

8

27

58

12

70

Comparison of  
PLC values

Between two groups

N PLC value
 (x 109)

t-value DF P-
value

Neonatal

Sepsis

Not
Developed

Developed

43

27

54.42

29.22

12.71

5.333 68 0.01

96.45

14

56

70

4.1.2.Association between differential count test and 

development of neonatal sepsis

Table 7 : Cross tabulation of differential count test and two 

groups

                     Neonatal sepsis Total

Differential count test Normal

Abnormal

34

9

0

27

27

34

36

70

Developed developed

The value of chi square is 41.51 which is significant at 0.01 level 

which indicates that there is association between differential 

count test result and of neonatal sepsis. The value of kappa 

coefficient is 0.745 which shows agreement with attributes. Hence 

differential count test abnormality can be considered as test for 

prediction of neonatal sepsis.

5.Discussion

Out of 70 samples analysed 27(38%) of them were found to be at 

risk group and developed neonatal sepsis . 43(61%) of them did 

not develop  sepsis. Elevated CRP, low RBC count, increased 

nucleated RBC, low total count, increased WBC toxication 

increased WBC vacuolation, low PNL, low platelet count were 

observed in Neonates with sepsis when compared to neonates 

without sepsis (Table 1 to 11) Elevated CRP was strongly 
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associated with sepsis[8].The CRP values,<0.6mg/dl can be 

considered as normal value. Increase in NRBC was strongly 

associated with sepsis. On analyzing the morphological features of 

WBC, it was found that there was association of presence of 

vacuoles and toxic granules with development of sepsis[9]. Timely 

and correct diagnosis/prediction of neonatal sepsis can reduce 

burden of neonatal mortality. In current  practice predictive 

marker tests are not performed[10]. Tests were performed only 

when there is strong suspicion or if neonates showed signs and 

symptoms of septicemia[11]. Culture was considered as  gold 

standard but  it is associated with low sensitivity, chance of 

contamination, and delayed results. This study was conducted 

with cord blood, and is recent approach. It reduce complex 

procedure of obtaining neonatal blood and also avoid complication 

of sampling procedure. It would be harmful if drawing large 

amount of blood from neonate[10]. The placenta and umbilical 

cord is discarded as waste. If it can replace neonatal blood it would 

be simplest procedure. Most of predictive markers discussed are 

quantitative markers. Laboratory tests were performed with auto 

analyzer, hence assured that consistency was there. The predictive 

markers discussed are proved markers. Through this study an 

analysis of qualitative and quantitative parametric values was 

performed. The platelet count values were significantly less in 

those who developed sepsis. Hence platelet count can be taken as 

predictive marker of sepsis. Value in normal range (150000-

400000) can be considered as no risk of sepsis[12].Presence of 

nucleated RBC from 3-10 per 100 WBC  is considered as normal 

range in this study.12 NRBC count was higher in those developing 

sepsis. NRBC count can be used as early predictor of sepsis. Total 

and differential count  were also significantly less in group which 

developed sepsi The value of neutrophil of 50-70% was 

considered as normal range. 12 PMN values were statistically 

significantly less in neonates who developed sepsis than those not 

developing sepsis. From this study it can be reassured that 

predictive markers are useful in identifying/predicting sepsis. Out 

of various hematological & biochemical parameters CRP, NRBC, 

PLC, TLC, and differential count were found to be effective markers 

in predicting sepsis. These tests are simple and cost effective. 

Based on results the pediatrician/obstetrician can start 

antimicrobial agents in order to avoid complications[14].Along 

with blood culture , the microbiological examination can help in 

identifying the pathogen and specific antimicrobial therapy can be 

given. Apart from the above mentioned biomarkers, the presence 

of maternal risk factors is also helpful in identifying risk of sepsis, 

early and aggressive treatment with antibiotics play a role in 

reducing neonatal mortality[6]. Pathological features such as 

chorioamnionitis, villous edema and chorionic vasculitis can help 

predict the development of neonatal sepsis by providing clues 

regarding the pathogenesis of the preterm delivery and neonatal 

morbidity.

laboratory settings and the test results can reduce the burden of 

neonatal complications. Among the placental pathological lesions, 

the commonest were choriamnionitis, villous edema and 

chorionic vasculitis.

Neonatal sepsis and mortality is a burden to the society. The 

cord blood can replace the neonatal blood sampling procedure. 

Through this study it can be concluded that the CRP, NRBC, platelet 

count, total leukocyte count and differential count are effective 

predictor markers of sepsis which can be performed in most of 

6.Conclusion

6. References

[1] Sankar MJ, Agarwal R, Deorari AK, Paul VK. Sepsis in the newborn. Indian J 
Pediatr 2008; 75(3): 261-6.

[2] Deorari AK, Bahl R, Martines et al. Sepsis in the newborn. Indian 
pediatrics 2009; 46(10): 891-4.

[3] Carvillo PRA, trotta E. Advances in sepsis diagnosis and treatment. 
Journal de pediatria 2003; 79(2): 195-204. 

[4] Sherwing JE.et.al.Maternal and fetal health risk assessment. Laboratory 
medicine practice guidelines 2006 ; 11-13.

[5] Zahedpasha Y, Ahmadpour M, Hajiahmadi M. Procalcitonin as a marker of 
neonatal sepsis. Iran J Pediatr .2009; 19(2): 117-122.    

[6] Chiesa C, Paner A, Osborn J. Diagnosis of neonatal sepsis : A clinical and 
laboratory challenge. Clinical Chemistry. 2004; 10: 279-287.   

[7] Liu.C.H, Lehan.C, speer.M. Early detection of bacteremia in an out patient 
clinic”, pediatrics 1985; 75:.827-831.

[8] FranzAR,Kron.M,Pohlandt,FSteinbach.G. Comparison of procalcitonin 
with interleukin 8, C-reactive protein and differential white blood count 
for the early diagnosis of bacterial infections in newborn infants. pediatr 
infect dis J. 1999. 18,666-671.

[9] Al-gwaiz,L.A, Babay HH. The diagnostic value of absolute neutrophil 
count,band count and morphological changes of neutrophils in predicting 
bacterial infections, Medical Princ Pract. 2007, 16, 344-347. 

[10] Polin RA.The ins and outs of neonatal sepsis. J pediatr .2003 Jul;143(1): 3-
4.     

[11] JiangJH,ChiuNC,huan FUkao.HA,Hsu CH,Hung,HY et.al. Neonatal sepsis in 
the neonatal intensive care unit: characteristics of  early v/s late onset, 
Journal Microbiol immuno Infect .2004; 37: 301-306.       

 [12] McKenzie.SB(1996a). Normal hematological values In McKenzie.S,B.. ), 
text book of haematology 2nd edition. Baltimore ; Williams & wilkins

[13] Todd JK. Childhood infection : diagnostic value of peripheral white blood 
cell and differential cell count. Amj dis child. 1974; 121: 810-816.  

[14] Thaver.D, Ali.SA, Zaidi AKM. Antimicrobial resistance among neonatal 
pathogens in developing countries”; pediatric infect dis J. 2009; 28: S19-
S21

Copyright 2010 BioMedSciDirect Publications IJBMR -  
All rights reserved.

ISSN: 0976:6685.c

Dr Dhananjay & Dr Sunil Kumar Nanda / Int J Biol Med Res. 2011; 2(4): 1131 – 1134


	Page 1
	Page 2
	Page 3
	Page 4

