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Cord Blood Albumin as a Predictor of Neonatal Jaundice
AI Aasam, BM Hasan, RA Jalil1, JM Hashim, AJ Nasrawi

Address for correspondence: Prof. AJ Nasrawi, 
Faculty of Medicine, College of Medicine, University of 

Kufa, Iraq. 
E‑mail: alaaj.nasrawi@uokufa.edu.iq

According to the American Academy of Pediatrics, 
each newborn who is discharged home should have a 
follow‑up appointment within 48 to 72 h for a thorough 
examination.[5] These babies may develop jaundice, 
which may go unnoticed unless they are thoroughly 
checked and followed up. The indicators that may 
predict jaundice provide an appealing way to identify 
babies who are at risk of neonatal hyperbilirubinemia.[6] 
Hyperbilirubinemia is one of the most common reasons 
for newborn readmission.[7,8] The role of serum albumin 
had been recognized in the maintenance of good health, 
and the association of decreased its level with increased 
risk of morbidity and mortality.[9]

This research aims to explore if cord blood albumin 
can be utilized to predict the development of 

Original Article

Introduction
Bilirubin in clinical practice

The outcome of hemoglobin breakdown is bilirubin. 
It is an endogenous molecule that can be harmful, 

especially to the developing brain. Unconjugated 
bilirubin  (UCB) has some positive properties, including 
anti‑oxidant action.[1] Bilirubin production can be 
boosted by excessively high peripheral hemoglobin 
breakdown, known as hemolysis, or dyserythropoiesis.[2]

Albumin aids bilirubin transit and elimination in the 
liver. Low levels of serum albumin reduce bilirubin 
elimination, resulting in severe hyperbilirubinemia. 
There is little research on cord blood albumin as a 
predictor of neonatal jaundice severity.[3] When serum 
UCB levels exceed 20 mg/dl, neurotoxicity can develop, 
but it can also happen at lower levels. UCB is tightly 
bound to albumin, which aids its preservation in the 
plasma. When the ratios of UCB to albumin increase, 
the amount of non‑albumin bound or free UCB that 
enters the cells increases and causes toxicity.[4]
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Background and Aim: Bilirubin can have a toxic effect on the brain, so 
newborns must be carefully checked to identify those who may develop significant 
hyperbilirubinemia and bilirubin encephalopathy (kernicterus). The study aimed to 
determine if cord blood albumin could be utilized to predict the onset of significant 
newborn jaundice in healthy‑term babies. Patients and Methods: A cohort study 
was carried out in AL‑Zahraa teaching hospital in AL‑Najaf city during the 
period from January 1 to November 1, 2020. A  randomized 100 full‑term healthy 
neonates were enrolled. A blood sample was drawn by milking the cord and sent 
for serum albumin estimation. Patients were then followed up on the third and 
fifth days of life for total serum bilirubin (TSB). Results: Out of 100 healthy‑term 
neonates that were included in this study, 60 of them had low cord blood albumin 
(<2.8 g/dl), and 40 of them had normal cord blood albumin (≥2.8 g/dl) with an age 
range of 1–5 days. There is a statistically significant difference between low cord 
blood albumin and significant neonatal jaundice on the third day with a 5  times 
more risk of developing significant jaundice than neonates with normal cord 
blood albumin. Conclusion: Cord blood albumin levels are sensitive to predicting 
subsequent neonatal jaundice in the healthy term newborn.
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significant neonatal hyperbilirubinemia that necessitates 
phototherapy or exchange transfusions.

Patients and Methods
This cohort study was conducted in AL‑Zahraa teaching 
hospital in AL‑Najaf city from January 1 to November 
1, 2020. The subjects consist of 100 full‑term, healthy 
neonates. The follow‑up was within the first 5  days of 
life. Exclusion criteria included neonatal sepsis, birth 
asphyxia, instrumental delivery  (forceps or vacuum), 
respiratory distress, meconium‑stained amniotic fluid, 
neonatal jaundice within 24  h of life, Rhesus  (Rh) 
and (A, B & O blood group)  incompatibility, and 
family history of jaundice. Data were collected using 
a pre‑constructed data collection form formulated for 
this study’s purpose. The data collected included name, 
gender, gestational age, body weight, Apgar score, 
laboratory results of cord blood albumin on the first day 
of life, and TSB (total serum bilirubin) on the third and 
fifth day of life. The gestational age was assessed by 
using the Ballard score.

Neonatal jaundice higher than 12 mg/dl was regarded as 
significant.

The data was analyzed by SPSS from IBM version  21; 
significant was defined as a P  value of less than 0.05. 
Finally, all of the results were organized into tables, 
each with its explanation.

The study was approved by the ethical committee at the 
University of Kufa, Faculty of Medicine. Verbal consent 
was taken from each neonate parent before they were 
included in the study.

Results
This study consists of 100 healthy term neonates, 60 
of them had low cord blood albumin (<2.8  g/dl), and 
40 of them had normal cord blood albumin (≥2.8  g/dl), 
with follow‑up by serial estimation of the TSB starting 
from first to the fifth day of age their demographic 
charasterisctics (gender, mode of delivery, gestational 
age, birth weight and APGAR score) have been described 
in Tables 1 and 2. The percentage of neonates who 
developed significant jaundice that required treatment 
among those with low cord blood albumin was 66.6%, 

Figure  1: Relationship between cord blood albumin and total serum 
bilirubin on the third day of life (which was a significant negative 
correlation)

Figure  2: Relationship between cord blood albumin and total serum 
bilirubin on the fifth day of life

Table 1: The relationship between gender, cord blood 
albumin, and mode of delivery

Serum albumin Hypoalbuminemia 
n (%)

Normal 
n (%)

Total P

Gender
Male 30 (50%) 25 (62.5%) 55 0.2
Female 30 (50%) 15 (37.5%) 45

Mode of delivery
Normal 32 (53.3%) 25 (62.5%) 57 0.4
C/S 28 (46.7%) 15 (37.5%) 43

Total 60 40 100

Table 2: Association of birth weight, gestational age, 
APGAR score, and cord blood albumin (CBA)

Cord blood albumin Mean SD P
Gestational age (weeks)

Hypoalbuminemia 37.6 1.061 0.1
Normal albumin 73.93 0.944

Birth weight (kg)
Hypoalbuminemia 3.45 0.477 0.2
Normal albumin 3.34 0.437

APGAR score (0‑10)
Hypoalbuminemia 8.87 0.769 0.4
Normal albumin 8.73 0.784
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and 12% among those with normal cord blood albumin 
[Table 3]. There is a statistically significant association 
between low cord blood albumin and significant neonatal 
jaundice on the third day, with a 5  times more risk of 
developing significant jaundice than neonates with 
normal cord blood albumin [Figures 1 and 2].

Discussion
According to the present study, we grouped our subjects 
according to their serum cord blood albumin levels less 
than 2.8  g/dl and 2.8  g/dl or more; 66.6% of babies 
with cord blood albumin <2.8 g/dl developed significant 
hyperbilirubinemia, all of them required phototherapy and 
10% required exchange transfusion. In the group with 
cord blood albumin >2.8 g/dl, a lesser percentage (12.5%) 
of babies developed significant hyperbilirubinemia 
and they were all treated with phototherapy. In a study 
in India  (Suchanda Sahu, et  al.), 2011,[10] 82.35% of 
babies with cord blood albumin  <2.8  g/dl developed 
significant hyperbilirubinemia, all of them required 
exchange transfusion, and 40% of the group with cord 
blood albumin between 2.8 and 3.3  g/dl developed 
significant hyperbilirubinemia and they were all treated 
with phototherapy. In another study in India  (Sharawat 
IK, et  al.), 2016,[11] 95.5% of neonates with low blood 
albumin  <2.8  g/dl developed jaundice; of them, 81.8% 
required phototherapy, and 9.1% needed exchange 
transfusion. A  79.4% of the neonate with cord blood 
albumin  >2.8  g/dl developed jaundice that required 
phototherapy.

In a study done by   Trivedi et  al. 2013,[12] 86.66% of 
neonates with cord blood albumin  <2.8  g/dl developed 
jaundice, and 20% of neonates with cord blood 
albumin  >2.8  g/dl developed jaundice similar to an 
above study in Bangladesh  (Zakia Nahar MD, et  al., 
2009)[13]; 86% of the neonate with cord blood albumin 
<2.8 g/dl developed jaundice and 20% of neonates with 
cord blood >2.8 g/dl developed jaundice.

When we compare our study with the other studies 
above, we found that the percentage of significant 
neonatal jaundice in the low cord blood albumin group 
was less than that found in these comparative studies. 

The difference in the percentage may be related to the 
characteristics of collected samples including sample 
size and method of collection.

According to Aiyappa et  al.,[14] the sensitivity of cord 
albumin in detecting hyperbilirubinemia in newborns 
was examined and found to be 71.8%, while specificity 
was found to be 65.1%. The positive predictive value 
was found to be 38.9% and the negative predictive value 
was found to be 88.2%. The accuracy rate was 67.3%.

Several assays were investigated to see if they could 
predict hyperbilirubinemia in healthy full‑term babies. 
The cord blood bilirubin level was utilized by Buam 
et  al.[15] to predict later neonatal hyperbilirubinemia 
in healthy‑term infants who needed phototherapy. 
According to this study, the probability that a neonate 
with cord bilirubin higher than 3  mg/dl would later 
develop hyperbilirubinemia  (positive predictive values) 
was 66%. The negative predictive value of the cord 
bilirubin lower or equal to 3  mg/dl was 100%. The 
bilirubin/albumin ratio  (B/A) may provide a better 
estimate of free bilirubin  (Bf), according to Khairy 
et al.,[16] because it contains two of the three components 
that determine Bf  (TSB, albumin, and the albumin 
binding affinity).

Conclusion
According to the findings of the current study, serum 
cord blood albumin is an excellent predictor of 
hyperbilirubinemia and early jaundice evaluation, 
particularly in underdeveloped countries where regular 
follow‑up is difficult.

Recommendation
To avoid the hazardous implications of neonatal 
hyperbilirubinemia, such as kernicterus, cord blood 
bilirubin and cord blood albumin estimates should 
be conducted for all healthy term neonates who are 
delivered in an institution.

Another large study is indicated to investigate the 
sensitivity of the bilirubin/albumin ratio  (B/A) as a 
predictor of significant hyperbilirubinemia.

Table 3: Comparison between our study and four other studies about the percentage of significant jaundice in normal 
and low cord blood albumin

Study Percentage of significant jaundice
Cord blood albumin ˂2.8 g/dl Cord blood albumin ˃2.8 g/dl

Sahu et al. (2011) 82.35% 40%
Sharawat IK, et al. (2016) 95.5% 79.4%
Trivedi et al. (2013) 86.66% 20%
Bangladesh Zakia Nahar et al. (2009) 86% 20%
Our study 66.6% 12%
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