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Abstract 
Aim: The aim of the present study was to correlate the Cord Blood Bilirubin (CBB) level with subsequent neonatal 
Hyperbilirubinemia. 
Methods: This was an Observational Study conducted in Department of Pediatrics of Jannayak Karpoori Thakur 
Medical, College and Hospital, Madhepura, Bihar India. 100 healthy full-term newborns were included after 
satisfying eligibility criteria. 
Results: Significant NH in our study was 4%. Most of the mothers belonged to the age group 21-30 years and 
52% belonged to multi parity. 32% had B+ blood group. In neonates, 52% were male and 78% were in 37-38 
weeks of gestation. 80% had weight between 2.50-3.00 kg and 32% had B+ blood group. Mean total bilirubin on 
second postnatal day was 10.58 mg/dl and on fifth post-natal day was 10.81 mg/dl. Total bilirubin, haemoglobin 
and PCV on day 2 were 10.58±2.54, 14.51±1.22 and 43.29±3.36, respectively. Using CBB level of ≥3 mg/dl as a 
cut-off, NH can be predicted with sensitivity of 100%, specificity of 98.17 %, positive predictive value of 66.67 
% and negative predictive value of 100%. 
Conclusion: A 100% Negative Predictive Value in the present study suggests that in Healthy Term babies 
(without RH and ABO incompatibility with Cord Blood Bilirubin ≤3mg/dl) cord serum bilirubin can help to 
identify those newborns who are unlikely to require further evaluation and intervention. These newborns can be 
discharged with assurance to Parents. Babies with CBB level ≥3mg/dl should be followed more frequently. 
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Introduction

Hyperbilirubinemia is a common and, in most cases, 
benign problem in the neonatal period that is often 
physiologic, and interventions are not usually 
necessary.[1] Over 50% of all newborn infants 
become visibly jaundiced.[2] Infants become 
clinically jaundice when the bilirubin level reaches 
about 80 μmol/L.[3] On the other hand, neonatal 
jaundice is an important clinical feature as it may be 
a sign of an underlying disorder (i.e. hemolytic 
anemia, infection, an inborn error of metabolism or 
liver disease).[4] In severe cases, high unconjugated 
hyperbilirubinemia can be deposited in the brain, 
particularly in the basal ganglia, causing 
kernicterus.[2] 

Early discharge of the healthy-term newborns after 
delivery has become a common practice because of 
both medical and social reasons as well as  economic 
constraints.[5] Universal follow-up within 1–2 days 
of early discharge (often an unattainable goal in low-
income countries), umbilical cord bilirubin (uCB) 
concentration at birth, routine pre-discharge serum 
bilirubin, and transcutaneous bilirubin 
measurements, as well as the universal clinical 
assessment of risk factors for developing jaundice, 
are various strategies to predict significant 
hyperbilirubinemia.[6] Despite these suggested 
measures, hyperbilirubinemia is still the most 
common cause of readmission during the early 
neonatal period.[7] 
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Providing practitioners with new insights for 
predisposing factors, exacerbating or etiologic 
factors for jaundice could help them with better 
management.[8] One of these factors is an infection, 
a recognized  cause of hyperbilirubinemia in the 
newborn.[9] Some reports suggest that unexplained 
indirect hyperbilirubinemia may be the only 
manifestation of sepsis in otherwise healthy-
appearing newborns.[10] It is well known that 
clinical manifestations of neonatal infection present 
as a broad spectrum, ranging from nonspecific signs 
and symptoms to severe illness presenting with poor 
feeding, fever, vomiting, renal failure, and 
respiratory distress syndrome.[11,12] 
Hyperbilirubinemia may be the only manifestation 
of infection, especially urinary tract infection (UTI) 
within the neonatal period.[13] 

The aim of the present study was to correlate the 
Cord Blood Bilirubin (CBB) level with subsequent 
neonatal Hyperbilirubinemia. 

Materials and Methods 

This was an Observational Study conducted in 
Department of Pediatrics of Jannayak Karpoori 
Thakur Medical, College and Hospital, Madhepura , 
Bihar, India 100 healthy full-term newborns were 
included after satisfying eligibility criteria. All full 
term neonates (Gestation age ≥37weeks to 42 
weeks) irrespective of mode of delivery are included 
in our study and newborns having risk factors for 
development of severe hyperbilirubinemia like 
jaundice observed in first 24 hrs, ABO and/or Rh 
incompatibility, cephalohematoma or significant 
bruising, significant co morbidities requiring 
N.I.C.U. admission are excluded from our study. 

Written informed consent is obtained from parents 
or guardian. Detailed obstetric and medical history 
of mother is obtained and each newborn is assessed 
for confirmation of gestational age by New Ballard 

Score. Cord blood sample is collected and is used for 
following investigations: 

1. Haemoglobin and Hematocrit. 
2. Blood group and Rh factor 
3. Serum bilirubin-Total 

• Direct 
• Indirect 

For the present study “Cord Blood 
Hyperbilirubinemia” is defined as cord blood total 
bilirubin level ≥3mg/dl.[14] 

Venous blood samples of the neonates are collected 
at 48 hours and at five days after birth. Following 
investigations are carried out on these samples: 

1. Haemoglobin and Hematocrit. 
2. Serum bilirubin- Total 

• Direct 
• Indirect 

The serum bilirubin levels are monitored more 
frequently if required. 

Blood sample collected was stored away from light. 
The sample was refrigerated between 2-8 degree C 
till serum bilirubin estimation is done. Serum 
bilirubin estimation was done within 12 hours of 
collection of samples by Diazotized sulfanilic test. 

This method for bilirubin estimation is based on 
principle that Bilirubin reacts with diazotized 
sulphanilic acid in acidic medium to form pink 
coloured azobilirubin with absorbance directly 
proportional to bilirubin concentration. Direct 
Bilirubin, being water soluble directly reacts in 
acidic medium. However indirect or unconjugated 
Bilirubin is solubilised using a surfactant and then it 
reacts similar to direct Bilirubin. Additional 
investigations are done as per the case. The findings 
of investigations are analysed by using statistical 
software. 

Results

Table 1: Maternal Details 
Mothers’ details Number of Mothers Total% Significant Jaundice% 

Mother age in years 
18-20 17 17 5 
21-30 80 80 3 
31-40 3 3 Nil 

Parity 
Primi 52 52 2 
Multi 48 48 5 

Blood group 
A+ 29 29 6 
B+ 32 32 Nil 
O+ 30 30 6 

AB+ 9 9 Nil 

Significant NH in our study was 4%. Most of the 
mothers belonged to the age group 21-30 years and 

52% belonged to multi parity. 32% had B+ blood 
group.
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Table 2: Details of Neonates Studied 
Details of Neonates Number of Neonates Total % Significant Jaundice % 

Gender    
Male 52 52 3 

Female 48 48 3 
Weeks of Gestation 

37-38 78 78 4 
39-40 22 22 Nil 

Birth weight(kg) 
2.50-3.00 80 80 4 
3.01-3.50 17 17 Nil 
3.51-4.00 3 3 Nil 

Blood group    
A+ 25 25 7 
B+ 32 32 5 
O+ 30 30 Nil 

AB+ 13 13 Nil 

In neonates, 52% were male and 78% were in 37-38 weeks of gestation. 80% had weight between 2.50-3.00 kg 
and 32% had B+ blood group. 

Table 3: Bilirubin, Haemoglobin and Pcv Profile of the Study Population 
 Minimum Maximum Mean SD 

Cord Blood Total Bilirubin 0.60 3.90 2.09 0.50 
Day 2 Total Bilirubin 3.40 20.20 10.58 2.54 
Day 5 Total Bilirubin 5.50 21.00 10.81 2.81 

Haemoglobin 12.00 20.90 15.67 1.74 
PCV 38.00 58.00 46.08 4.43 

Day 2 Haemoglobin 12.50 18.00 14.51 1.22 
Day 2 PCV 34.00 55.00 43.29 3.36 

Day 5 Haemoglobin 12.54 18.00 14.82 1.16 
Day 5 PCV 39.00 51.00 44.45 2.68 

Mean total bilirubin on second postnatal day was 10.58 mg/dl and on fifth post-natal day was 10.81 mg/dl. 

Table 4: Comparative evaluations of cord, day 2 and day 5 total bilirubin, haemoglobin and PCV 
 Cord Day 2 Day 5 

Total Bilirubin 2.09±0.50 10.58±2.54 10.81±2.81 
Haemoglobin 15.67±1.74 14.51±1.22 14.82±1.16 

PCV 46.08±4.43 43.29±3.36 44.45±2.68 

Total bilirubin, haemoglobin and PCV on day 2 were 10.58±2.54, 14.51±1.22 and 43.29±3.36 respectively. 

Table 5: Diagnostics statistics 
True Positive 4 
False Positive 2 
False negative 0 
True negative 107 
Sensitivity (%) 100 
Specificity (%) 98.17 

PPV (%) 66.67 
NPV (%) 100 

Using CBB level of ≥3 mg/dl as a cut-off, NH can 
be predicted with sensitivity of 100%, specificity of 
98.17 %, positive predictive value of 66.67 % and 
negative predictive value of 100%. 

Discussion 

Jaundice in newborn is a very common problem. 
Neonatal Hyperbilirubinemia (NH) may lead to 

kernicterus in otherwise healthy newborns.[14] This 
can be easily prevented if excessive 
hyperbilirubinemia for age is promptly identified 
and appropriately treated.[15,16] Newborns can be 
screened for severity of bilirubinemia before 
hospital dis- charge which may help in early 
detection of the newborns at risk for excessive 
hyperbilirubinemia during the first week of life.[17] 
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Umbilical cord bilirubin measurement is a cheap, 
readily available, noninvasive procedure which 
helps in predicting the developing of 
hyperbilirubinemia in otherwise healthy newborns 
and thus aid in the decision of early discharge of 
newborn babies.[18] Cord blood bilirubin (CBB) 
concentration measures in utero hemolysis and 
represent a possible biomarker for severe 
hyperbilirubinemia secondary to hemolytic disease 
of newborn (HDN).[19] Significant NH in our study 
was 4%. Most of the mothers belonged to the age 
group 21-30 years and 52% belonged to multi parity. 
32% had B+ blood group. In neonates, 52% were 
male and 78% were in 37-38 weeks of gestation. 
80% had weight between 2.50-3.00 kg and 32% had 
B+ blood group. Mean total bilirubin on second 
postnatal day was 10.58 mg/dl and on fifth post-
natal day was 10.81 mg/dl. Total bilirubin, 
haemoglobin and PCV on day 2 were 10.58±2.54, 
14.51±1.22 and 43.29±3.36 respectively.  

Using CBB level of ≥3 mg/dl as a cut-off, NH can 
be predicted with sensitivity of 100%, specificity of 
98.17 %, positive predictive value of 66.67 % and 
negative predictive value of 100%. The study done 
by Pradhan et al[20] in 2017, established that a 
neonate with cord bilirubin ≥2.5 mg/dl had 
sensitivity of 84.1%, specificity of 88.5%, NPV of 
45% and PPV of 98% for developing significant 
NHB. The study done by Kara et al [21] in 2015, 
established that cord blood bilirubin cut off value 
was 2.05 mg/dl had 80% of sensitivity and 78% of 
specificity for predicting administration of 
phototherapy. The study done by Farhat et al [22] in 
2013, showed that umbilical cord bilirubin of 2 
mg/dl, had a positive predictive value of 66%, a 
negative predictive value of 64.2%, sensitivity of 
68.86% and specificity of 61.8% for developing 
significant NHB. 

Conclusion 

A 100% Negative Predictive Value in the present 
study suggests that in Healthy Term babies (without 
RH and ABO incompatibility with Cord Blood 
Bilirubin ≤3mg/dl) cord serum bilirubin can help to 
identify those newborns who are unlikely to require 
further evaluation and intervention. These newborns 
can be discharged with assurance to Parents. Babies 
with CBB level ≥3mg/dl should be followed more 
frequently. 
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