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Abstract 

Background 

Neonatal sepsis is major cause of neonatal morbidity and 

mortality. Blood culture and sensitivity is gold standard for the 

diagnosis of neonatal sepsis. Low sensitivity of blood culture 

especially in newborn is due to small volume of blood sample 

collected from neonates and antibiotics given before sampling.  

Study Methodology 

A prospective, analytical, cross sectional study where 

comparison of umbilical cord blood culture and peripheral 

venous blood culture was done in 100 inborn neonates . 

Sensitivity and specificity, positive and negative predictive 

values were calculated. P value was calculated, Chi Square test 

was applied and association was quantified. 

Results 

Higher sensitivity(81.0%) and accuracy(87%) for predicting 

disease outcome of patients by UCBC method against PVBC 

method conclude that UCBC can be used as reliable and alternate 

tool to predict final outcome. 
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Conclusion  

• UCBC can be useful diagnostic test for EONS. 

Adequate amount of blood is obtained by umbilical 

cord method which can be difficult to obtain in a 

low birth weight new born. Inadequate samples of 

PVBC can lead to a false negative report. 

• Umbilical cord blood is obtained from placental 

end of umbilical cord, there are less chances of 

introducing iatrogenic infection unlike routine 

culture technique where chances of false positive 

and risk of introducing iatrogenic infection is high. 

• If umbilical cord blood is taken at birth, normal 

appearing newborn could be followed up  in 

postnatal wards and discharged if reports are 

normal. If umbilical cord blood is collected at birth 

and culture report comes positive,we can prevent 

sequelae of sepsis by providing antibiotics for 

fixed duration and for units practising empirical 

antibiotics , antibiotics can be discontinued if 

report is negative. 

Keywords: Umbilical Cord Blood Culture, sepsis, Peripheral 

Venous blood culture. 

Introduction: 

Neonatal period is considered  most important age 

group at all times as newborns are most 

susceptible to diseases and death. Neonatal sepsis 

is  most common cause of neonatal mortality. It 

accounts for nearly 3 million neonatal deaths per 

year and an estimated neonatal mortality rate of 

23. 9 per 1000 live births globally. Klebsiella 

pneumoniae was most frequently isolated 

pathogen(32.5%), followed byStaphylococcus 

aureus(13.6%).Among extramural neonates 

(referred from community/other hospitals), 

Klebsiella pneumoniae was again commonest 

organism(27%), followed by Staphylococcus 

aureus(15%) and Pseudomonas(13%).Neonatal 

sepsis is defined as  blood stream infection which 

develops within 28 days after birth 4. Early onset 

neonatal sepsis is defined as  infection within the 

1st three days of life and is associated with 

transmission of organism from birth canal. .Gold 

standard for diagnosis of neonatal sepsis is blood 

culture collected from peripheral veins. Recovery 

of  pathogen isadvantageous, as it confirms the 

diagnosis of bacteremia and allows for 

identification and susceptibility testing on the 

organism to optimize antimicrobial therapy and 

duration. A negative blood culture is just as 

important, as it rules out cases of bacteremia and 

prompts continued investigation of other 

infectious or noninfectiousetiologies or cessation 

of unnecessary empirical antimicrobial therapy. 

Umbilical cord(placental end) is  less commonly  

 

used site for collection of blood culture. Umbilical 

cord blood collection procedure for culture is 

painless and it ensures adequate volume of blood 

for culture with less contamination .Serum 

proteins like C-reactive protein(CRP), haptoglobin 

and fibrinogen, can be used as nonspecific 

indicators of bacterial sepsis. The early 

identification of septic neonates is difficult 

because subtle initial signs are not seen or not 

present. 

Methods: 

Materials & Methods 
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 • A prospective,analytical, study was conducted 

in Neonatal Intensive Care Unit, Sir T. Hospital, 

Bhavnagar for a period of 12 months from 

1stAugust 2019 to 31stJuly 2020 

. • Participants of the study werenewborns who 

were attended at birth by pediatric resident at the 

time of delivery in Labor room and Obstetric 

Operation theatre ,Sir T.Hospital,Bhavnagar . 

Those newborns were included who were at risk of 

developing sepsis based on presence of two or 

more risk factors.  

Inclusion Criteria 

1. 1. Prematurity (>or= 28 weeks-<38 completed 

weeks) 

2. Premature rupture of membrane( 1 hour 

before onset of labour) 

3. Prolonged rupture of membrane(>18 h of 

membrane rupture) 

4. Foul smelling liquor  

5.  Maternal fever (>100.4F)  

6.  Birth asphyxia  

7. Low Birth Weight (= 3 examination) 

Exclusion Criteria 

 1. Congenital Anomaly 

 2. Birth Trauma 

 3. Full term infant 

 4. Still Birth 

Those newborns being admitted in other NICU’s 

after birth,Still births, Failed to resuscitate after 

birth were excluded. There were many instances 

where sample couldn’t be acquired in a proper 

method and time -these also were excluded from 

the study.  

Procedure- 

Predelivery  parents were explained about  

purpose of  study and procedure in detail. Written 

consent was taken beforehand. Those neonates 

fulfilling criteria were given appropriate care after 

birth and before cutting the umbilical cord, blood 

was collected . 

Postdelivery umbilical cord was clamped on both 

placental & umbilical end & was cut between each 

pair of clamps. The placental end was wiped with 

isopropyl alcohol & with a 22 gauge syringe,2 to 

3ml blood was collected from the placental end of 

umbilical vein.Blood was immediately transferred 

to blood culture bottle.Blood culture vials 

containing 25 ml of brain heart infusion,yeast 

extract,SPS & other stabilisers were used.  

Principle of  test is that each type of organism 

needs a certain time to grow and multiply. Plating 

on Agar medium and subsequent antibiotic 

susceptibility testing was done according to 

microbiology laboratory protocol of the hospital.  

Neonate was at risk of sepsis, patient was admitted 

in Neonatal intensive Care unit(NICU)for further 

care. 

After Admission in NICU,similarly peripheral 

venous blood cultureand test for sepsis 

(CBC,CRP,ESR,Blood culture)were done .Study 

involved preterms with less blood volume ,amount 

of blood in culture was approximately 0.5 ml to 1 

ml . 

Empirical Antibiotics were started according to 

NICU protocol till culture sensitivity reports came. 

Specific Antibiotics were started after sensitivity 

reports came for the organism isolated. Newborns 

were routinely monitored, vitals were charted in 

case sheet and case record forms . 

(temperature,respiratoryrate,heartrate,Capillary 

refill time,Oxygen saturation).  

Patients were routinely reviewed for any signs of 

septicaemia – feed intolerance, 

vomiting,abdominal distension,temperature 

instability, jaundice, sclerema , bleeding etc. 

Appropriate steps were taken if any of these were 

noted.  

Patient was followed up till the stay in NICU.The 

entire process was done with full aseptic 

precautions to avoid any inadvertent error.  

Equipments needed for the study – CordClamp 

Scissor Syringe with needle Isopropyl alcohol, 

Cotton swabs 26 G Intracatheter EDTA & Plain 

Vacutainers Blood Culture Bottles. This study has 

no role of controls. Statistical Analysis 

Comparison of both methods were done together 

and in comparison with septic screen.Frequency 

and type of organisms isolated from both the 

techniques were charted. Sensitivity and 

specificity , positive and negative predictive 

values were calculated.Statistical tests in form of 

Chi Square tests were applied and results were 

generated. 
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Results: 

Majority of neonates in study( 25%) were 

asymptomatic,14% had Feed Intolerance, 13% had 

Vomiting, 12% had Jaundice&Abdominal 

Distension followed by 10% of neonates who had 

Respiratory distress, 6% hadHypoglycemia and 

Hypothermia,1% had Bleeding and Sclerema. 

74% were having negative, 26% were having 

positive UCBC ,21 % had positive PVBC culture 

reports. 

9 females were PVBC positive, while 12 out of 21 

positive were male neonates in PVBC group. 12 out 

26 positive UCBC neonates were female, rest were 

male. 

18 out of 21 pvbc positive neonates belonged to 1-

2kg weight group. None of the patients less than 1 

kg came pvbc positive, while 1 out of 26 in UCBC 

positive group was less than 1 kg. 

Patients having Positive PVBC Outcome show the 

higher percentage 52.4% for NVD mode 

while,lower percentage 47.6% had LSCS mode of 

delivery. 

Patients having Negative PVBC Outcome show the 

higher percentage 86.1% for >7 score while, the 

lower percentage 13.9% had<=7 Apgar score. 

Similarly, patients having Positive PVBC Outcome 

show the higher percentage 85.7% for>7 score 

while, the lower percentage 14.3% had<=7 Apgar 

score. 

Association between PVBC Outcome and Frequent 

Vaginal Examination Status of the respondents was 

found to be nonsignificant . 

Association between PVBC Outcome and Maternal 

Fever Status of the neonates was found to be non-

significant . 

Association between PVBC Outcome and 

Symptoms of  respondents which found to be 

significant. 

Maximum neonates with Negative UCBC & Negative 

PVBC reports were Asymptomatic. Most neonates 

with Positive PVBC Outcome had respiratory 

distress(28.6%) followed by 23.8% having 

abdominal distension while none 

hadsclerema,bleeding and hypoglycemia. 

Bleeding, Feed intolerance, hypothermia, jaundice 

and vomiting do not show any major difference in 

positive and negative patients. 

Association between PVBC Outcome and Septic 

Screen which was found to be significant. 

68.4 % PVBC Negatives had Negative Septic 

Screen,while only 31.6% had positive septic 

screen. 95.2% had positive septic screen, 

while4.8% of positive neonates had Negative Septic 

Screen Results. High sensitivity of 95.2% shows 

that septic screen method is a quite reliable tool 

for predicting the positive patients as per the final 

outcome of gold standard PVBC method. 

High sensitivity of 95.2% shows that septic screen 

method is a quite reliable tool for predicting 

positive patients as per the final outcome of gold 

standard PVBC method. 

Association between UCBC Outcome and Septic 

Screen Results of neonates which was found to be 

significant. 

72.97% of Neonates having negative UCBC 

outcome had negative Page 44 septic screen, while 

27.03% had positive septic screen. 96.15% patients 

having Positive UCBC Outcome had positive septic 

screen while, 3.85% of them had Negative Septic 

Screen Results. High sensitivity of 96.15% shows 

that the septic screen method is a quite reliable 

tool for predicting the positive patients as per  

final outcome of UCBC method. 

High sensitivity and specificity but moderate 

accuracy for predicting disease positive outcome 

of patients by septic screen method against UCBC 

Method conclude that septic screen may be used 

as  tool to predict the same outcome as of UCBC 

method. 

Higher sensitivity, specificity and accuracy for 

predicting disease outcome of patients by UCBC 

method against PVBC Method conclude that UCBC 

can be used as reliable and alternate tool to 

diagnose Early onset neonatal sepsis. 

Discussion: 

Out of the total 21 culture positive results by 

PVBC, 42.9%(9) were female and rest 57.1 %(12) 

were male . •  Out of 26 culture positive results by 

UCBC method, 46.2%(12) were female and rest 

53.8% were male . Mode of delivery and blood 

culture outcome was found to be nonsignificant. 
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85.7% peripheral vein positive cultures were in 

neonates between 1-2 kg birth weight, while less 

than 1 kg there were no positive cultures. In UCBC 

results, less than 1 kg there was single positive 

culture.84.6% positive neonates were less than 

2kg. 

In PVBC positive cultures,  most common 

symptom in septic babies was Respiratory 

distress(28.6%) ,followed by abdominal 

distension(23.8%). Around 9.5 % were 

asymptomatic. • In UCBC positive cultures ,most 

common symptom was Respiratory distress & 

Abdominal distension(19.2%), followed by feed 

intolerance and jaundice(15.4 %) each.11.5 % 

subjects were asymptomatic. 

27% of UCBC positive subjects were having 

APGAR<7 at birth, while in PVBC positive subjects 

14.3%were having APGAR<7 at birth. Neonates 

whose APGAR<7 were 2.69 times more likely to 

have early onset sepsis. 

In 26 UCBC positive neonates, 25 had positive 

septic screen. • Out of 21 PVBC positive neonates, 

95%(20) had positive septic screen. 

Most common isolated organism among UCBC 

positive neonates was Klebsiella(57.6%), followed 

by Staphylococcus Aureus(23%), Escherichia 

Coli(15.3%). •  In PVBC positive neonates - 

Klebsiella(52.3%) was most commonly isolated 

organism. Staphylococcus Aureus(23.8%) was next 

most common followed by Escherichia Coli(14.2%). 

Among 21 PVBC positive, 17 had both UCBC and 

PVBC positive reports and all 17 had similar 

organism isolated from these 2 methods. 

Conclusion: 

88.6% of Neonates negative by PVBC method were 

also negative by UCBC method,while only 11.4% 

PVBC negative neonates werepositive by UCBC 

Results. 

High sensitivity of 81.0% shows that the UCBC 

method is a reliable tool for predicting positive 

patients as per the final outcome of gold standard 

PVBC method.Also, Positive predictive value of 

65.38% shows that out of patients who were 

diagnosed as positive, majority were finally 

diagnosed same as positive by PVBC method also. 

Cord venous blood taken at delivery can be 

reliable alternative to peripheral venous culture. 

Without proper aseptic technique, there is  higher 

risk of contamination from the cord blood than the 

peripheral venous blood. 

UCBC is more accurate than PVBC as there is larger 

sample volume. 

UCBC can be useful diagnostic test for EONS. It is 

especially important for neonates who were given 

prophylactic antibiotic before collection of blood 

for culture. • Adequate amount of blood is 

obtained by umbilical cord method which can be 

difficult to obtain in  low birth weight new born. • 

Since the Umbilical cord blood is obtained from 

placental end of umbilical cord, there are less 

chances of introducing an iatrogenic infection 

unlike normal routine culture technique where 

chances of false positive and risk of introducing 

iatrogenic infection is very high. • Various Centres 

don’t admit all newbornswith some risk factors for 

sepsis and thus there is chance of missing 

infection which could lead to morbidity and 

mortality in neonates later on because of 

untreated septicemia.If umbilical cord blood is 

taken at birth, the normal appearing newborn 

could thus be followed up regularly in postnatal 

wards and could be discharged if reports are 

normal and if clinically child is well. Whereas ,if 

umbilical cord blood is collected at birth and 

culture report comes positive,we can prevent 

sequelae of sepsis by providing antibiotics for a 

fixed duration, thus reducing morbidity and 

neonatal mortality. • If UCBC method is accepted, 

then units practising empirical antibiotics can 

start antibiotics after sending UCBC sample.Also 

this can be set as standard in such scenario for 

discontinuing antibiotics if the culture report 

comes out negative. However, widemulticentric 

research is neededwith larger sample sizefor this 

practice to be accepted worldwide so that 

neonates at risk of sepsis, can be diagnosed of 

septicemia by umbilical cord blood culture 

technique. 

References: 

1. Qazi SA, Stoll BJ. Neonatal sepsis: a major global 

public health challenge. Pediatr Infect Dis J, 2009; 

28:1-2.  



Dr. pratyush jain et al. / A PROSPECTIVE COMPARATIVE STUDY OF UMBILICAL CORD BLOOD CULTURE 

VERSUS PERIPHERAL VENOUS BLOOD CULTURE IN DIAGNOSIS OF EARLY ONSET NEONATAL SEPSIS IN 

PRETERM NEONATES IN NEONATAL INTENSIVE CARE UNIT OF TERTIARY CARE HOSPITAL 

 

 JMCRR 2021, 4:06, Page No: 882-888                                                                                           Page 887 

     

2.Barbara J, Stoll Shane AL. Nelson textbook of 

paediatrics. 20th edition. Infection of the Neonatal 

Infant. 1999, 909.  

3. Report of the National Neonatal Perinatal 

Database (National Neonatology Forum) 2002-03.  

4. Liu L, Johnson HL, Cousens S. Global, regional, 

and national causes of child mortality: an updated 

systematic analysis for 2010 with time trends 

since 2000. Lancet. 2012; 379:2151-61. 

 5. Stoll BJ, Hansen NI, Sanchez PJ. Early onset 

neonatal sepsis: the burden of group B 

Streptococcal and E. coli disease continues. 

Pediatr. 2011; 127:817- 26.  

6. Dutta S, Kadam S, Saini SS. Management of 

neonatal sepsis. evidenced based clinical practice 

guidelines. National Neonatology Forum of India, 

2010, 155-72.  

7. Diagnosis of Bloodstream Infections in Children 

Jennifer Dien Bard, Erin McElvaniaTeKippe Journal 

of Clinical Microbiology May 2016, 54 (6) 1418- 

1424; DOI:10.1128/JCM.02919-15  

8. Saini SS, Dutta S, Ray P, Narang A. Short course 

versus 7day course of intravenous antibiotics for 

probably neonatal septicemia: A pilot openlabel 

randomized controlled trial. Indian Pediatr. 2011; 

48:19-24.  

9. Brown DR, Kutler D, Rai B, Chan T, Cohen M. 

Bacterial concentration and blood volume 

required for a positive blood culture. J Perinatol. 

1995; 15:157- 9.[PubMed: 7595778]  

10. Hansen A, Forbes P, Buck R. Potential 

substitution of cord blood for infant blood in the 

neonatal sepsis evaluation. Neonatology. 2005; 

88(1):12-8.  

11.Zaidi AK, Huskins WC, Thaver D, et al. Hospital-

acquired neonatal infections in developing 

countries. Lancet. 2005;365:1175–1188.  

12.Stoll BJ. Neonatal infections: a global 

perspective. In: Remington JS, KleinJO, 

eds.Infectious Diseases of the Fetus and Newborn 

Infant.6th ed.Philadelphia, PA: WB Saunders; 

2005:27–57  

13. Fleischmann-Struzek C, Goldfarb DM, 

Schlattmann P, Schlapbach LJ, Reinhart K, Kissoon 

N. The global burden of paediatric and neonatal 

sepsis: a systematic review. Lancet Respir Med. 

2018;6(3):223–230. pmid:29508706  

14. Bangi V, Devi S. Neonatal sepsis: A risk 

approach. J Dr NTR University Health Sci. 

2014;3(4):254–258.  

15. Kartik R. Evaluation of screening of neonatal 

sepsis. Int J Contemp Pediatrics. 2006;5(2):580–

583. 16. Martines J, Paul VK, Bhutta ZA, et al. 

Neonatal survival: a call for action.Lancet. 

2005;365:1189–1197.  

17.Knippenberg R, Lawn JE, Darmstadt GL, et al. 

Systematic scaling up of neonatal care in 

countries.Lancet. 2005;365:1087–1098.  

18.Stoll BJ. Section 2—-Infections of the Neonatal 

Infant: Pathogenesis and Epidemiology. In: Nelson 

Textbook of Pediatrics. 17th ed. Saunders; 

2004:623–640.  

19. Simonsen, Kari A et al. ―Early-onset neonatal 

sepsis.‖ Clinical microbiology reviews vol. 27,1 

(2014): 21-47. doi:10.1128/CMR.00031-13  

20.Manroe BL, Weinberg AG, Rosenfeld CR, Browne 

R. The neonatal blood count in health and disease. 

I.Referncevalues for neutrophilic cells.JPediatr 

1979;95:89-98  

21.Mouzinho A, Rosenfeld CR, Sanchez PJ, Risser 

R. Revised reference ranges for circulating 

neutrophils in very-low-Birth-weight neonates. 

Pediatrics1994;94:76-82.  

22.Management of Neonates With Suspected or 

Proven Early-Onset Bacterial Sepsis-Richard A. 

Polin, the COMMITTEE ON FETUS AND NEWBORN 

Pediatrics May 2012, 129 (5) 1006-1015; DOI: 

10.1542/peds.2012-0541  

23.Baltimore RS. Neonatal nosocomial infections. 

SeminPerinatol1998;22:25- 32  

24.Sarff LD, Platt LH, McCracken GH Jr. 

Cerebrospinal fluid evaluation in neonates: 

Comparison of high risk neonates with and 

without meningitis. J Pediatr1976;88:473-7 

25.Kellogg JA, Ferrentino FL, Goodstein MH, et al. 

Frequency of low level bacteremia in infants from 

birth to two months of age. Pediatr Infect Dis J 

1997;16:381–5.  

26. Dutta S, Kadam S, Saini SS. et al. Management 

of Neonatal Sepsis. Evidenced based clinical 



Dr. pratyush jain et al. / A PROSPECTIVE COMPARATIVE STUDY OF UMBILICAL CORD BLOOD CULTURE 

VERSUS PERIPHERAL VENOUS BLOOD CULTURE IN DIAGNOSIS OF EARLY ONSET NEONATAL SEPSIS IN 

PRETERM NEONATES IN NEONATAL INTENSIVE CARE UNIT OF TERTIARY CARE HOSPITAL 

 

 JMCRR 2021, 4:06, Page No: 882-888                                                                                           Page 888 

     

practice guidelines: National Neonatology Forum 

of India. 2010:155–72.  

27.Diagnosis of Bloodstream Infections in 

Children-Jennifer Dien Bard, Erin 

McElvaniaTeKippe Journal of Clinical Microbiology 

May 2016, 54 (6) 1418- 1424; DOI: 

10.1128/JCM.02919-15  

28.Buttery JP: Blood cultures in newborns and 

children: optimising an everyday test. Arch Dis 

Child Fetal Neonatal Ed 2002;87:F25–F28  

29.Effect of number of blood cultures and volume 

of blood on detection of bacteremia in children--

Daniel J. Isaacman, MD ,Raymond B. Karasic, MD 

,Ellen A. Reynolds, RN, MS ,Susanne I. Kost, 

MDa;DOI:https://doi.org/10.1016/S0022-

3476(96)70388-8

  


