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Background: Approximately 60% of term and 80% of preterm neonates develop jaundice in first week of life and significant neonatal 

hyperbilirubinemia occurs in 3-5% of healthy term neonates. Objective:  To assess the cord blood albumin level as a tool to screen the risk of 

development of subsequent significant neonatal hyperbilirubinemia in term neonate. Subjects and Methods: A prospective observational 

study was conducted over a period of 2 years on 1040 healthy term neonates. Demographic profile, relevant maternal and neonatal information 

were recorded. Measurement of cord blood albumin, blood group/Rh typing and serum bilirubin at the end of 24 & 72 hours was done to 

predict significant hyperbilirubinemia. Results: A total of 1040 healthy term neonates were enrolled with male to female ratio of 1.4:1. 120 

neonates had developed significant hyperbilirubinemia and required phototherapy while 2 of them  did not respond to phototherapy and needed 

exchange transfusion. Out of 245(23.55%) neonates with low cord albumin level (<2.8gm/dl), 104(42.44%) neonates had significant 

hyperbilirubinemia at the end of 24 hours with sensitivity 86.67%, specificity 84.67%, positive predictive value 42.45% and negative 

predictive value 97.66%. While 105 (42.85%) neonates had significant jaundice at the end of 72 hours with cord blood albumin <2.8 gm/dl 

with sensitivity 87.50%, specificity 84.78% positive predictive value-42.86% and negative predictive value-98.11%. Conclusion: Neonates 

with cord blood albumin level more than 2.8gm/dl can be safely discharged early whereas neonates with albumin levels <2.8g/dl will need 

close follow up to check for development of significant jaundice. Hence cord blood albumin levels help to determine and predict the possibility 

of significant jaundice among healthy term neonates. 
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Introduction 

 

Jaundice is the visible manifestation of elevated serum 

bilirubin in skin and sclera. Thousands years ago, it was 

described in Chinese literature and in the 18th century 

Junker first differentiated between true jaundice and the 

yellowish tinge observed in many neonates.[1,2] 

Approximately 60% of term and 80% of preterm neonates 

develop jaundice in first week of life and significant 

neonatal hyperbilirubinemia is a cause of concern for the 

parents and pediatricians as well and it occurs in 3-5% of 

healthy term infants.[3,4] 

Early discharge of healthy term newborn after delivery has 

become a common practice because of medical, social and 

economic reasons.[5] The most common cause for 

readmission during the early neonatal period is 

hyperbilirubinemia. The American Academy of Pediatrics 

(AAP) recommends that newborn discharged within 48 

hours should have a follow up visit after 2-3 days to detect 

significant jaundice and other problems.[6] In developing 

countries like India, this recommendation is not practical 

due to limited follow up facilities. 

Liver is the site of synthesis of albumin appears at 

approximately the 7-8 weeks in the human fetus and it 

increases in inverse proportion to that of α-fetoprotein, 

which is the dominant fetus protein. It binds to unconjugated 

bilirubin and helps in the transport. Around 8.5mg of 

bilirubin will bind tightly to 1gram of albumin. Free 

bilirubin is anticipated when the bilirubin to albumin ratio is 

>0.8. Although bilirubin may have a physiologic role as an 

antioxidant but elevations of unconjugated bilirubin are 

potentially neurotoxic. 

The concept of prediction of jaundice offers an attractive 

option to pick up babies at risk of developing significant 

neonatal hyperbilirubinemia. Physical examination is not a 

reliable measure of the serum bilirubin. Under these 

circumstances it would be desirable to predict the risk of 

neonatal hyperbilirubinemia in order to implement early 

treatment and thereby minimize the risk of bilirubin 

dependent brain damage. By predicting the neonates likely 

to develop significant neonatal jaundice early at birth, we 

can design and implement the follow-up programme in these 

high risk group effectively. 
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Hence, the purpose of the study is to verify whether the 

bilirubin and albumin levels in cord blood could predict the 

subsequent development of significant hyperbilirubinemia 

requiring interventions like phototherapy or exchange 

transfusion. 

 

subjects and Methods 

 

This prospective observational study was undertaken at 

neonatology unit of one of the largest tertiary care teaching 

government referral hospital of central India over a period of 

2 years from October 2015 to September 2017. The study 

was approved by Institutional Ethics Committee. After 

explaining the nature and conduct of study in local language 

and written informed consent from parents or care giver, 

healthy term neonates of either sex, delivered vaginally or 

caesarean with birth weight more than 2.5kg and Apgar 

score ≥7 at first and fifth minute were enrolled in the study. 

Neonates with ABO/Rh incompatibility, prematurity, 

cephalhematoma, birth trauma, and meconium stained 

amniotic fluid, early onset sepsis and major congenital 

malformations were excluded from the study. Information 

obtained during the study was kept confidential. Sample size 

was calculated by considering prevalence of development of 

jaundice in term neonate (60%) with precision of 5% and 

confidence level at 95% was 1.96. A 1040 healthy term 

neonate who fulfilled the inclusion criteria were recruited 

for the study. Demographic profile, relevant maternal and 

neonatal information were recorded in specially designed 

structured proforma for this study. Gestational age was 

assessed by New Ballard score.[7] All the neonates were 

examined daily for feeding pattern, development of icterus, 

passage of adequate stool & urine, lethargy and other 

dangerous signs. All the babies were followed up daily for 

first 3 postnatal days and babies were assessed daily for 

neonatal hyperbilirubinemia and its severity by Kramer’s 

staging scale.[8] 

At the end of 24 hours and 72 hours of life all neonates 

subjected to serum bilirubin estimation and blood group and 

Rh typing. 

 

Laboratory Procedures: 

Cord Blood Albumin: 

After delivery of the neonate, the umbilical cord was double 

clamped and transected within 10 seconds. As soon as the 

neonate was removed from the operative field, cord blood 

was collected as follows. The placental side part of the 

umbilical cord was held straight at a slight angle downward. 

After identification of a suitable puncture site, the cord was 

cleaned, the umbilical vein was punctured with sterile 

syringe and approximately 3ml blood was withdrawn and 

then put in plain tube to be separated by centrifugation. 

Separated serum was tested for albumin. Cord albumin was 

assessed by using BCG method on Beckman automated 

analyzer. Cord blood albumin of 2.8gm/dl was considered as 

cutoff value for the present study. 

 

Total Serum Bilirubin: 

With all aseptic precaution at the end of 24 hours and 72 

hours of life, 2ml of venous blood sample was collected for 

bilirubin estimation. Serum bilirubin estimation was done by 

Diazotized sulfanilic acid test. As per the National 

Neonatology Forum and American Academy of Paediatrics 

guidelines, total serum bilirubin>10 mg/dl at the end of 24 

hours of life and ≥17mg/dl at the end of 72 hours of life 

were considered as significant hyperbilirubinemia.[6] 

Those neonates who developed significant 

hyperbilirubinemia, they were treated with phototherapy. 

Exchange transfusion was done in neonates, whose 

hyperbilirubinemia did not respond to phototherapy and 

crossed the recommended level. 

Blood group estimation was done by using commercial 

available antisera kit. 

 

Statistical Analysis: 

The data was entered into Microsoft excel sheet and analysis 

was done by using software STATA version 14 with “t” test, 

chi-squre test. Sensitivity, specificity, negative and positive 

predictive value of test was calculated. 
 

Results 

 

Table 1: Baseline characteristics of study population 

Variables  Frequency 

(n=1040,%) 

Significant 

Hyperbilirubinemia 

(n=120,%) 

Gender 

Male 

Female 

Birth weight (Kg) 

2.5-3 

3.1-3.5 

>3.5 

Baby Blood group 

A+ 

AB+ 

B+ 

O+ 

Mother Blood group 

A+ 

AB+ 

B+ 

O+ 

Mode of Delivery 

Vaginal 

Caesarean 

Gravida 

Primi Para 

Multi Para 

 

608(58.50) 

432(41.50) 

 

596(57.32) 

430(41.31) 

14(1.37) 

 

256(24.60) 

78(7.50) 

367(35.30 

339(32.60) 

 

490(47.12) 

137(13.17) 

354(34.04) 

59(5.67) 

 

630(60.54) 

410(39.46) 

 

672(64.62) 

368(35.38) 

 

63(52.5) 

57(47.5) 

 

68(56.67) 

50(41.67) 

2(1.66) 

 

27(22.50) 

2(1.67) 

52(43.33) 

39((32.50) 

 

58(48.33) 

19(15.83) 

37(30.84) 

6(5.0) 

 

63(52.5) 

57(47.5) 

 

89(74.16) 

31(25.84) 

 

In present study, a total of 1040 term neonates were 

enrolled. Out of this 608(58.50%) were male and 

432(41.50%) were female. 64.62% mothers were primipara 

and 60.54% neonate were born by vaginal route. 47.12% 
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mother had A+ blood group followed by B+ in 34.04% 

while commonest blood group  of baby was (35.30% ) B+ 

followed by O+ in 32.60%. Most of the neonates had fallen 

into birth weight 2.5-3kg group [Table 1].  

Clinically, in majority of cases 790(57.97%)  jaundice  was 

seen over face followed by chest and upper abdomen in 

152(14.64%) at the end of 24 hours of life while in 

112(10.77%) jaundice was seen over arms &  lower legs, 

and in 2(0.19%) neonates jaundice extended up to palms and 

soles at the end of 72 hours of life [Figure 1]. 120 neonates 

had developed significant hyperbilirubinemia and required 

phototherapy while 2 of them  did not respond to 

phototherapy and needed exchange transfusion [Figure 2]. 

 

 
Figure 1: Distribution of cases according to Kramer staging. 

 

 
Figure 2: Prevalance of significant hyperbilirubinemia in study 

 

Table 2: Correlation between cord blood albumin and serum 

bilirubin at the end of 24 hours. 

Cord 

blood 

albumin 

Total serum bilirubin at the 

end of 24 hours 

Total 

(n=1040) 

P-value 

>10mg/dl <10mg/dl 

<2.8gm/dl 104(42.44%) 141(57.56%) 245(23.55%)  

<0.001 ≥2.8gm/dl 16(2.02%) 779(97.98%) 795(76.45%) 

 

Out of 795(76.45%) neonate with cord blood albumin level 

>2.8gm/dl,16 (2.02%)had bilirubin more than 10 mg/dl at 

the end of 24 hours while out of 245(23.55%)neonate with 

low cord albumin level (<2.8gm/dl), 104(42.44%) neonate 

had total serum bilirubin more than 10mg/dl at the end of 24 

hours with sensitivity 86.67%, specificity 84.67%, positive 

predictive value 42.45% and negative predictive value 

97.66%. Thus neonates with low cord albumin had increased 

occurrence of significant hyperbilirubinemia at the end of 24 

hours and it was   statistically significant. [Table 2]. 

 

Table 3: Correlation between cord blood albumin and serum 

bilirubin at the end of 72 hours. 

Cord 

blood 

albumin 

Total serum bilirubin at the 

end of 72 hours 

Total 

(n=1040) 

P-value 

>17mg/dl <17mg/dl 

<2.8gm/dl 105(42.85%) 140(57.15%) 245(23.55%)  

<0.001 ≥2.8gm/dl 15(1.89%) 780(98.11%) 795(76.45%) 

 

A 15 (1.89%) neonates had bilirubin >17mg/dl at the end of 

72 hours with cord blood albumin ≥2.8 gm/dl while 105 

(42.85%) neonates were observed with serum bilirubin 

>17mg/dl at the end of 72 hours with cord blood albumin 

<2.8 gm/dl with sensitivity 87.50%, specificity 84.78% 

positive predictive value-42.86% and negative predictive 

value-98.11% and this difference is statistically significant.      

[Table 3]. 

 

Discussion 

 
Neonates have an immature liver function resulting into 

decreased production and synthesis of proteins as compared 

to adults. Albumin is the carrier protein for transport of 

unconjugated bilirubin to get conjugated and excrete in urine 

and stool. Low albumin and two to three fold more 

production of bilirubin in neonate versus adult results into 

more unconjugated bilirubin in circulation.  Excess amount 

of unconjugated (free) bilirubin causes brain damage due to 

neurotoxic effect of free bilirubin and this is preventable and 

treatable if detect early. The current recommended 

guidelines are to discharge early and follow up of term 

neonates but this is difficult in countries with limited follow 

up facilities. The concept of prediction of jaundice offers an 

attractive option to pick up babies at risk of neonatal 

hyperbilirubinemia. So the present study was planned to 

assess the cord blood albumin level as a tool to screen the 

risk of development of subsequent significant neonatal 

hyperbilirubinemia in term neonate. 

In present study, out of 1040 neonates, 58.50% were males 

and 41.50% were females and there were no statistical 

significance between development of significant 

hyperbilirubinemia and gender. Similar types of sex 

distribution are reported in various studies while few studies 

document that females outnumbered the males.[9-11] 

Amongst 630 neonates of vaginally born, 63 had significant 

hyperbilirubinemia while out of 410 caesarean delivered, 57 

had significant jaundice and difference between mode of 

delivery and development of significant hyperbilirubinemia 

was insignificant. This was in correlation with results of Sun 
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G et al and Sahu et al.[12,13] Similar to Aiyappa et al and 

Pradhan et al,[14] it was noted that neonates born with lower 

birth weight had a higher chance of developing significant 

icterus. Distribution of blood group of mothers and neonates 

in study population is similar to observation noted by 

Taksande et al,[15] and there were no significant difference 

between developments of significant hyperbilirubinemia and 

blood group of mothers/babies.    

In present study, 120 neonates developed significant 

hyperbilirubinemia, giving prevalence of 11.53% which was 

similar to Pradhan et al,[14] and Randev et al,[16] while higher 

prevalence for development of significant jaundice (27.34%) 

were reported by Gupta S et al,[17] and lower incidence 

(9.5%) by Taksande et al and 10% by Kumar S et al. All 

neonates with significant hyperbilirubinemia were treated 

with phototherapy, two of them did not respond and 

exchange transfusion was performed on them.  It was noted 

that out of 245(23.55%)neonate with low cord albumin level 

(<2.8gm/dl), 104(42.44%) neonate had significant 

hyperbilirubinemia at the end of 24 hours with sensitivity 

86.67%, specificity 84.67%, positive predictive value 

42.45% and negative predictive value 97.66% , while 105 

(42.85%) neonates were observed with serum bilirubin 

>17mg/dl at the end of 72 hours with sensitivity 87.50%, 

specificity 84.78% positive predictive Value-42.86% and 

negative predictive Value-98.11% and this difference was 

statistically significant. Neonate with low cord blood 

albumin had higher risk of development of significant 

hyperbilirubinemia at the end of 24 and 72 hours. Sahu S et 

al reported 82.35% (14/17) neonates developed significant 

hyperbilirubinemia who had low cord blood albumin level 

(<2.8gm/dl) similarly Kuamr S et al in 90%, Ayyappa GKC 

in 54.29%  and Trivedi et al in  58.35%  neonates had 

significant neonatal hyperbilirubinemia with  cord albumin 

level less than 2.8gm/dl. Cord blood albumin level <2.8g/dl 

is high risk factor for future development of neonatal 

hyperbilirubinemia and Cord blood albumin level ≥2.8g/dl is 

probably safe for early discharge. 

Ayyapa GKC et al in their study observed the sensitivity of 

the cord blood albumin to detect hyperbilirubinemia was 

71.8%, while specificity was 65.1% with positive predictive 

value 38.9% and negative predictive value 88.2%. The 

probability that a neonate with cord blood albumin <2.8g/dl 

would later become hyperbilirubinemia was 38.90% 

(positive predictive value) similarly Khairy et al,[18] reported 

cord blood albumin level less than 2.8gm/dl had a sensitivity 

of 85.7%, specificity of 67.3% with negative predictive 

value of 96.1% which in correlation with our study. 
 

Conclusion 

 

Neonates with cord blood albumin level more than 2.8gm/dl 

can be safely discharged early whereas neonates with 

albumin levels <2.8g/dl will need close follow up to check 

for development of significant jaundice. Hence we 

recommended that routine estimation of cord blood albumin 

should be emphasized in all term neonates in institutional 

delivery. It will help to design and implement the follow up 

programme in high risk group effectively, and to plan early 

discharge of babies and mothers. 
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