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Predictive value of umbilical cord blood albumin levels as an indicator of neonatal 
jaundice in healthy term newborns
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The liver is the site of the synthesis of albumin. 
Human and animal fetuses can synthesize albumin 
endogenously from early fetal life, starting at 

approximately the 7th  week of intrauterine life. It binds to 
unconjugated bilirubin and helps in the transport of bilirubin 
to the liver, where it is conjugated and then excreted in bile, 
in turn reducing its toxicity in the tissue. One gram of albumin 
roughly binds 8.5  mg of bilirubin  [1]. Catabolism of 1 mol 
of hemoglobin produces 1 mol each of bilirubin and carbon 
monoxide and 1 g of hemoglobin produces 34 mg of bilirubin. 
Bilirubin being non-polar and insoluble in water is bound to 
serum albumin and transported to the liver. Bilirubin which 
is bound to albumin is non-toxic and cannot cross the central 
nervous system [1].

Clinical jaundice is seen in approximately 85% of term 
newborns and most of the preterm newborns. Total bilirubin (TB) 
>15  mg/dl is found in 3% of normal term infants and TB 
>12.9  mg/dl in almost 6.1% of the term newborns [2]. The 
increased incidence of jaundice is due to decreased uridine 
diphosphoglucuronyl transferase activity compared to adults [3], 
higher circulating erythrocyte volume, a shorter mean erythrocyte 
lifespan, and a larger early bilirubin peak [4]. Low production of 

albumin will lower bilirubin transport and increases the risk of 
kernicterus.

Kernicterus (chronic bilirubin encephalopathy) is associated 
with athetosis, athetoid cerebral palsy, partial or complete 
high-frequency sensorineural hearing loss, paralysis of upward 
gaze, dental dysplasia, and intellectual deficits [1]. Hence, the 
determination of at-risk neonates at an early stage and starting 
treatment can help avoid these complications. In such a situation, 
where there is a high birth rate, limited resources, economic 
burden, and increased risk of nosocomial infections to the 
newborn, finding methods to screen babies who are at higher 
risk of developing jaundice need attention. The present study was 
conducted to find out the predictive value of cord serum albumin 
(CSA) levels as an indicator of neonatal jaundice.

ABSTRACT
Background: Neonatal hyperbilirubinemia (NH) is the most common cause of readmission during the early neonatal period. 
There is a need to find the methods of screening babies at higher risk of developing jaundice before discharge. Objectives: The 
objectives of this study were to find out the predictive value of cord serum albumin (CSA) levels as an indicator of neonatal 
jaundice. Materials and Methods: A cross-sectional study conducted at a tertiary hospital of Maharashtra, from October 2017 
to September 2019 on 410 term newborns. CSA was collected at birth and correlated with serum bilirubin levels collected at 48 h 
of life. Statistical analysis was performed and the sensitivity, specificity, positive predictive value (PPV), and negative predictive 
value (NPV) with a 95% confidence interval obtained. Results: Of 410 cases, 266 (64.8%) developed clinical jaundice, of which 
148 (93.6%) had albumin levels <2.8 g/dl, 79 (74.5%) between 2.8 and 3.3 g/dl, and 39 (26.7%) >3.3 g/dl. At CSA level <2.8 
g/dl, the sensitivity of 93.67% with PPV and NPV of 51.57% and 94.65%, respectively, was found. At CSA level 2.8–3.3 g/dl, 
the sensitivity estimated was 85.98% with a PPV and NPV of 85.34% and 74.31%, respectively. Conclusion: In this study, CSA 
appears to be a risk indicator in predicting neonatal hyperbilirubinemia. CSA level <2.8 g/dl is a high-risk factor for the future 
development of neonatal hyperbilirubinemia, while those with CSA level >3.3 g/dl are probably safe for early discharge from 
the hospital.
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Table 1: Need for phototherapy at different CSA categories
Phototherapy Albumin category (%)

<2.8 2.8–3.3 >3.3 Total
Yes 140 (88.60) 16 (15.09) 2 (1.25) 158 (38.5)
No 18 (11.39) 90 (84.91) 144 (98.6) 252 (61.4)
Total 158 (100) 106 (100) 146 (100) 410 (100)
CSA: Cord serum albumin
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MATERIALS AND METHODS

A cross-sectional study, with a sample size of 410, was conducted 
at a tertiary hospital of Maharashtra, from October 2017 to 
September 2019, after getting the approval of the Institutional 
Ethical Committee. Healthy term neonates (>37 weeks) of both 
genders born by any mode of delivery (normal delivery and 
cesarean section) with any birth weight and Apgar score ≥7 at 
1st and 5th min of life were included in the study. The neonates, 
who were born preterm, with birth asphyxia or neonatal jaundice 
within the first 24 h of life, ABO and Rh incompatibility or 
meconium-stained amniotic fluid, and respiratory distress, were 
excluded from the study.

After explaining the study and obtaining an informed written 
consent from the parents or caregivers, CSA was collected at birth. 
The newborns were followed up for clinical jaundice assessed 
by the Kramers scoring scale. Serum bilirubin levels were then 
collected at 48 h of life. Based on the CSA levels, the study 
was divided into three Groups A, B, and C: Group A included 
newborns with CSA levels <2.8 g/dl, Group B included newborns 
with CSA levels between 2.8 and 3.3 g/dl, and Group C included 
newborns with CSA levels >3.3 g/dl. After obtaining the data, 
it was plotted on various tables and graphs and then statistical 
analysis of the data was performed using the OPENEPI software 
to obtain the sensitivity, specificity, positive predictive value 
(PPV), and negative predictive value (NPV).

RESULTS

The study included 239  (58%) males and 171  (42%) females. 
Of total 410 neonates, 158  (38.5%) had CSA levels <2.8 g/dl, 
106 (25.85%) had levels between 2.8 and 3.3 g/dl, and 146 (35.6%) 
had CSA levels >3.3 g/dl. Total 140 (88.6%), 16 (15.09%), and 
2 (1.25%) neonates with CSA <2.8 g/dl, between 2.8 and 3.3 g/dl, 
and >3.3 g/dl required phototherapy, respectively (Table 1). CSA 
level <2.8 g/dl had a sensitivity of 93.67% with PPV and NPV 
of 51.57% and 94.65%, respectively. At CSA levels between 2.8 
and 3.2 g/dl, the sensitivity was 85.98% with a PPV and NPV 
of 85.34% and 74.31%, respectively (Table 2). Figure 1 shows a 
linear relationship between cord serum albumin levels and serum 
bilirubin. As the albumin levels increase the serum bilirubin 
levels decrease.

DISCUSSION

India has a birth rate of roughly 20 births/1000 population [5]. 
With such a high birth rate and limited resources available in 
terms of economy, hospitals, doctors, and nursing staff, there is 
a lot of burden on the community. Neonatal hyperbilirubinemia 

(NH) is the most common cause for readmission to the NICU 
after discharge in the 1st week, and so a newborn is kept for a 
minimum of 3  days in the hospital post-delivery. NNH, if not 
treated by phototherapy/exchange transfusion, can lead to acute 
bilirubin encephalopathy. All infants, who survive this phase, 
develop chronic bilirubin encephalopathy [6].

We tried to find out the predictive value of CSA levels as an 
indicator of neonatal jaundice. Observations were similar to those 
reported in the studies by Sahu et al. [7] in 2011 and Trivedi et al. [8] 
in 2013, with a statistically significant association between CSA level 
of <2.8  g/dl and subsequent development of NH. Sahu et al. observed 
that 82% of the newborns with CSA levels <2.8 g/dl developed 
significant NH, 40% with CSA levels 2.8–3.3 g/dl, whereas none 
with CSA >3.3 g/dl developed significant NH [7]. Chaudhry et al. 
divided 90 full-term neonates into three groups based on their CSA 
levels and found that all neonates with CSA <3.3 g/dl developed 
jaundice; of them, 16.75% from Group I received phototherapy and 
3% needed exchange transfusion [9]. In the present study, 88.6% of 
neonates of Group I required phototherapy.

In a similar study by Mishra and Naidu, none of the term 
newborns with CSA levels ≥3.4  g/dl developed NH. They 
concluded that term neonates with hyperbilirubinemia with 
a total serum bilirubin level ≥17  mg/dl had levels of CSA of 
≤2.8  g/dl, and this could be used as a risk indicator to predict the 
development of NH [10]. Similar observations were also reported 
by El Mashad et al. [11]. These results were in accordance with 
the present study. The study had a few limitations. The study 
only included term newborns. Serum bilirubin was tested in all 
newborns at 48 h of life irrespective of the presence or absence of 
jaundice assessed by the Kramers scoring scale.

CONCLUSION

Newborns with CSA level <2.8 g/dl are at a higher risk for 
the development of hyperbilirubinemia, while those with 
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Figure  1: Scatter diagram showing the correlation between cord 
blood albumin and serum bilirubin at 48 h of life

Table 2: Diagnostic predictability of different CSA levels
Variables Sensitivity (%) Specificity (%) PPV (%) NPV (%) Accuracy (%) Kappa
CSA <2.8 93.67 56.01 51.57 94.65 68.57 0.4126
CSA 2.8–3.3 85.98 73.29 85.34 74.31 81.46 0.5945
CSA: Cord serum albumin, PPV: Positive predictive value, NPV: Negative predictive value
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level >3.3  g/dl are probably safe for early discharge. Larger 
scale researches are required to establish the predictive value 
of cord blood albumin for an early prediction of significant 
hyperbilirubinemia.
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