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  ABSTRACT  
Umbilical cord albumin levels, 

Neonatal jaundice. 

 Neonatal jaundice is a common clinical problem during the neonatal 

period, especially in the first week of life. Healthy infants can develop 

idiopathic neonatal jaundice with prevalence of 60% - 80%. The liver is 

the site of albumin synthesis which binds unconjugated bilirubin from 

the breakdown of erythrocytes and helps in transport to the liver. Low 

albumin production will reduce the transport and binding capacity. To 

determine the relationship between umbilical cord blood albumin levels 

and the occurrence of neonatal jaundice in term newborns. Prospective 

cohort of term neonates with normal birth weight of 2500-4000 grams 

from February 2020 until December 2020 at the RSUP. H. Adam Malik 

Medan according to the inclusion and exclusion criteria. To assess the 

correlation between two variables using Pearson correlation test with 

alternative spearman correlation test followed by simple linear 

regression. A total of 38 newborns were analyzed and 20 newborns met 

the inclusion criteria. The correlation of umbilical cord blood albumin 

levels with total serum bilirubin and indirect bilirubin levels on the third 

day showed a negative correlation (r value -0.759 and r -0.851) with p 

value <0.001 indicating a significant correlation. Meanwhile, there was 

no significant correlation between umbilical cord blood albumin and 

direct bilirubin with r value is -0,442 and p value is 0.051. The 

regression equation obtained is indirect bilirubin = 23,007 – 4,108 

umbilical cord albumin levels. Indirect bilirubin levels can be estimated 

based on the value of umbilical cord albumin. 

 

 
 

   

 

This work is licensed under a Creative Commons Attribution Non-Commercial 4.0 

International License. 

 

 

1. Introduction 

Neonatal jaundice is a common clinical problem during the neonatal period, especially occurring in the first 

week of life. When total serum bilirubin (TSB) rises above 95 percent or more than 20mg/dL during the 

first week of life, it is considered hyperbilirubinemia. Between 60% - 80% of healthy babies can develop 

into idiopathic neonatal jaundice. Neonatal jaundice is a change in skin colour and yellowish colour of the 

eye sclera in newborns due to the accumulation of the yellow bilirubin pigment [1]. Risk factors for 

hyperbilirubinemia include cephalohematoma, early gestational age, exclusive inadequate breastfeeding, 

other types of haemolytic anaemia, and a family history of neonatal icteric. In addition to 
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hyperbilirubinemia, early gestational age, haemolysis, sepsis, and low birth weight are associated with the 

occurrence of bilirubin encephalopathy. During the fetal period, bilirubin metabolism is carried out by the 

placenta. After the baby is born, bilirubin metabolism is directly taken over by the liver which requires up 

to several weeks for adjustment. During this time, the liver works hard to remove bilirubin from the blood. 

Excessive amounts of bilirubin can give yellow colour to the skin, sclera and other tissues of the body. This 

condition is common in 50% - 60% of newborns in the first week of life called physiological neonatal 

jaundice [2]. 

 

Physiological jaundice is a normal response in infants due to limited ability to secrete bilirubin and as a 

result of immature liver cell function, low concentrations of albumin which are non-conjugated bilirubin-

binding ligands, and an increased number of erythrocytes in newborns who have a shorter life span [3]. 

However, high levels of bilirubin can be toxic to the development of the central nervous system and become 

kernicterus in newborns. Five to ten percent of newborns who experience neonatal jaundice require 

phototherapy [4]. The liver is the site of albumin synthesis. Albumin binds to unconjugated bilirubin from 

the breakdown of erythrocytes and helps in transport to the liver. Low albumin production will reduce its 

transport and binding capacity so that albumin levels can be an indicator in determining the occurrence of 

neonatal jaundice in newborns and prevent complications associated with neonatal jaundice [1]. This study 

was conducted to determine the correlation between cord blood albumin levels and the occurrence of 

neonatal jaundice in healthy neonates. 

 

2. Method 

This is an analytical analyses with prospective longitudinal study conducted at H. Adam Malik (HAM) 

Medan General Hospital, which will be held from February to December 2020. This study included 38 

neonates with the inclusion criteria of newborns with gestational age of 37 to 42 weeks, born at RSUP H. 

Adam Malik Medan spontaneously (prevaginal) or sectio sesarea (SC) with a normal birth weight of 2500-

4000 grams, APGAR score > 7 in the first and fifth minute. Parents agreed to carry out the procedure and 

examination, and signed the informed consent form. Exclusion criteria were infants with ABO or Rh 

incompatibility, cephalohematoma, congenital abnormalities, early onset neonatal sepsis. 

 

Examination of the umbilical cord blood albumin level (mother's portion) was performed with a blood 

puncture of ± 3 mL after the umbilical cord was clamped and cut. Infants were followed up every day with 

the Kramer method until the baby was planned to discharge. Blood samples were taken on the third day of 

infants to assess bilirubin levels by laboratory analysts at H. Adam Malik hospital. Levels of total, 

conjugated and unconjugated bilirubin were obtained through conventional methods using the 

ARCHITECT system device. The conventional method of measuring bilirubin is based on the reaction of 

bilirubin with diazo reagents that form coloured azobilirubin compounds. Total bilirubin combined with 

diazo reagents will form azobilirubin. Diazo reagents are accelerated by the addition of surfactants as 

solvent agents. The increase in absorbance at 548 nm resulting from azobilirubin is directly proportional to 

the total bilirubin concentration. 

 

3. Statistical Analysis 

Data were analysed using SPSS version 23 programme. Data is presented in the form of mean ± SD. The 

characteristics of the subjects in this study were gender, mode of delivery, time of passage meconium, 

kramer’s criteria, birth weight, height. The relationship between cord blood albumin levels and indirect 

bilirubin levels were assessed by correlation tests (r value) with Pearson correlation test and alternatively 

with Spearman correlation test, continued with simple linear regression. The level of significance used was 

P<0.01. 
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4. Result 

This study was followed by 38 newborns at the RSUP. H. Adam Malik Medan, 18 newborns were excluded 

and 20 newborns met the inclusion criteria. There are 65% female infants and 35% male infants. Most 

infant subjects born through SC were 14 subjects (70%). The average time of passage meconium is 15.2 

hours with the fastest being 8 hours and the longest being 22 hours. The average birth body length is 48.30 

cm (SD = 1.84 cm). The average birth weight was 2962.2 grams (SD = 371.7 grams). The characteristics of 

the infant subjects in this study are shown in the table 1. 

 

Table 1. Subjects Characteristics of newborns 

Characteristics n = 20 

Gender, n (%)  
   Male 7 (35) 
   Female 13 (65) 
Mode of delivery, n (%)  
   Spontaneously 6 (30) 
   SC 14 (70) 
Time of passage meconium, (hour)  
   Mean (SD) 15,2 (4,43) 
   Median (Min – Max) 
Kramer, n (%) 
    Kramer 2 
    Kramer 3 
    Kramer 4 

16 (8 – 22)  
 
7 (35) 
11 (55) 
2 (10) 

Birth body length, cm  
   Mean (SD) 48,3 (1,84) 
   Median (Min – Max) 48 (45 – 51) 
Birth body weigh, gram  
   Mean(SD) 2962,2 (372,7) 
   Median (Min – Max) 2827 (2510 – 3760) 

 

Table 2 shows cord blood albumin, bilirubin indirect, bilirubin direct and total serum bilirubin levels. The 

average cord blood albumin levels was 3.46 g/dL with the lowest 2.1 g/dL and the highest 4.1 g/dL. The 

average levels of indirect bilirubin is 8.82 mg/dL with the lowest 4.8 mg/dL and the highest 15.2 mg/dL. 

The average levels of direct bilirubin is 0.76 mg/dL with the lowest 0.4 mg/dL and the highest 2.2 mg/dL. 

The average total bilirubin levels was 9.58 mg/dL with the lowest 5.4 mg/dL and the highest 17.4 mg/dL. 

 

Table 2 Cord blood albumin, bilirubin indirect, bilirubin direct and total serum bilirubin levels. 

  Mean (SD) Median (Min – Mak) 

Cord blood albumin, mg/dl  3,46 (0,49) 3,5 (2,1 – 4,1) 
Bilirubin Indirect, mg/Dl  8,82 (2,38) 8,45 (4,8 – 15,2) 
Bilirubin Direct, mg/dL  0,76 (0,46) 0,6 (0,4 – 2,2) 
Total serum bilirubin mg/dL  9,58 (2,78) 9 (5,4 – 17,4) 

 

Table 3 shows correlation between cord blood albumin levels and indirect bilirubin on the third day after 

birth. Using the Pearson Correlation test, it was shown that there was a significant correlation (p<0.001) 

between cord blood albumin levels and indirect bilirubin levels in newborns on the third day after birth. The 

obtained correlation value (r) is -0.851. A negative sign means that the cord blood albumin value is 

inversely proportional to the level of indirect bilirubin which means that the higher cord blood albumin 

levels, the lower levels of indirect bilirubin on the third day after birth. A value of 0.851 indicates that cord 

blood albumin levels have a very strong correlation (r: > 0.8 -1) with indirect bilirubin levels on the third 

day after birth. This correlation value is further presented in scatterplot graph figure 1. 
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Table 3. Correlation of cord blood albumin levels with bilirubin indirect levels 

 Bilirubin Indirect 

 p r 

Albumin <0,001 -0,851 

 

 
Cord blood albumin, g/dL 

Figure 1. Scatterplot graph correlation of cord blood albumin levels with indirect bilirubin levels on the 

third day after birth 

 

Table 4 shows correlation between cord blood albumin levels and direct bilirubin levels and total bilirubin 

levels on the third day after birth. Using the Spearman Correlation test, it was shown that there was no 

significant correlation between cord blood albumin levels and direct bilirubin levels in newborns on the 

third day after birth. The obtained correlation value (r) is -0.442. A negative sign means that the cord blood 

albumin value is inversely proportional to the total bilirubin level which means that the higher cord blood 

albumin levels, the lower total serum bilirubin levels on the third day after birth. A value of 0.442 indicates 

that cord albumin levels had a moderate correlation (r: >0.4 – 0.6) with total bilirubin levels on the third 

day. 

 

Table 4. Correlation cord blood albumin with direct bilirubin and Bilirubin Levels Total on the Third Day 

After Birth 

  p R 

Albumin  Bilirubin Direct 0,051 -0,442 
 Total Serum Bilirubin <0,001 -0,759 

 

In contrast, a significant correlation (p<0.001) was found between cord blood albumin levels and total 

bilirubin levels on the third day after birth. The correlation value (r) obtained is -0.759.  Negative sign 

means that the cord blood albumin levels is inversely proportional to the total serum bilirubin levels which 

means that the higher cord blood albumin levels, the lower total serum bilirubin levels on the third day after 

birth. Value of 0.759 indicates that cord blood albumin levels had a strong correlation (r: > 0.6 – 0.8) with 

total serum bilirubin levels on the third day. This correlation value is further presented in figure 2. Table 5 

shows the results of a simple linear regression analysis of cord blood albumin levels with indirect bilirubin 

levels. 

 

https://www.azerbaijanmedicaljournal.com/


ISSN: 0005-2523 

Volume 62, Issue 10, December, 2022 

  

5773 
 

Table 5. Linear Regression Analysis of cord blood albumin levels with indirect bilirubin 

 B P R R Square 

Cord blood albumin -4,108 <0,001 0,851 0,724 

Constant 23,007    

 

 
Figure 2. Scatterplot graph correlation of cord blood albumin levels and total serum bilirubin levels on the 

third day after birth. 

 

The results of analysis showed that there was a significant relationship between cord blood albumin and 

indirect bilirubin levels (p<0.001). The coefficient of determination value (R Square) obtained is 0.724, 

meaning that cord blood albumin content can explain 72.4% variation from indirect bilirubin value. The 

obtained regression equation is: Indirect bilirubin = 23,007 – 4,108 umbilical cord albumin levels. Based on 

this equation, we can estimate the level of indirect bilirubin based on the cord blood albumin levels. The 

negative value of coefficient indicates a negative correlation, namely if the cord blood albumin levels 

increases, indirect bilirubin levels will decrease. 

 

5. Discussion 

Neonatal jaundice is one of the most common causes of re-hospitalization in neonates, early detection of the 

presence of hyperbilirubinemia in newborns from the hospital is very important. This study, female babies 

were found to be more than male babies.5 Study by [6] reported babies with hyperbilirubinemia were found 

to be the same between male and female babies. Meanwhile, studies by [7] reported the ones who suffer 

neonatal hyperbilirubinemia are male babies. This correlation of gender on increasing bilirubin levels is 

unclear, the factor that is suspected to affect bilirubin metabolism in male babies is the Y chromosome 

which causes an increase in metabolism and the occurrence of enzyme system maturation deficiencies in the 

formation, metabolism, and elimination of serum bilirubin, especially in low birth weight babies. This 

study, all subjects were term gestation because prevalence of physiological jaundice occurs 50% - 60% in 

term neonates the first week of life [1- 5]. The average time passage meconium in all babies is 15.2 hours 

after birth, this shows that there is no delay in release of meconium. Delayed meconium passage is one of 

the factors associated with increased levels of neonatal bilirubin [8]. About 70% neonates in this study were 

born sectio sesarea (SC). Study by [9] reported that most deliveries in infant subjects prevaginal but there 

was no significant association between the mode of delivery and occurrence of neonatal jaundice. Aiyappa 

et al reported no significant association between the mode of delivery and cord blood albumin levels and the 

occurrence of neonatal jaundice. Some studies report that cord blood albumin is a predictor of neonatal 

hyperbilirubinemia. [10] reported that 80% of neonates who had albumin levels of less than 2.8 g/dL 

becoming hyperbilirubinemia who needs light therapy. Levels of albumin 2.8-3.3 g/dL, 40% require light 
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therapy and albumin levels ≥ 3.3 g/dL do not require intervention for hyperbilirubinemia. Thus, it was 

concluded that cord blood albumin levels of more than 3.3 g/dL are likely safe to discharge early from the 

hospital. 

 

The mean levels of cord blood albumin in this study was 3.46 g / dL with the mean levels of indirect 

bilirubin and total serum bilirubin on third day was 8.82 mg/dL and 9.58 mg/dL. There was a significant 

correlation between these variables and correlation value (r) of -0.851 and -0.759. This result is similar with 

a previous study by [11], which reported a negative correlation value of cord blood albumin levels with the 

fourth day of total serum neonatal bilirubin levels with (r) value of - 0.447. The negative (r) value shows 

that the higher cord blood albumin levels, the lower total serum bilirubin levels on the third day neonates. 

Unconjugated bilirubin in circulation bound to albumin and a small fraction of bilirubin (less than 0.1%) 

unbound albumin (free bilirubin) can penetrate the blood-brain barrier. Experimental studies have shown 

that levels of free bilirubin have biological effects on infant jaundice, and neurotoxic effects. Metanalysis 

studies show cytotoxic is associated with free bilirubin [12]. One albumin molecule is able to bind strongly 

one bilirubin molecule at the primary binding site. The molar ratio of bilirubin-albumin shows 8 mg of 

bilirubin per gram of albumin. Term neonates with albumin levels of 3 to 3.5 gr / dL are able to bind 

strongly about 24 to 28 mg/dL bilirubin (410 to 479) μmol/L. The mean cord blood albumin levels in this 

study was 3.46 g / dL, this shows that these levels are able to bind strongly to bilirubin around 24 to 28 mg / 

dL and there is a significant correlation between cord blood albumin levels and indirect bilirubin and total 

serum bilirubin levels. Bugis et al reported there was a significant correlation between cord blood albumin 

levels and total serum bilirubin levels. This suggests cord blood albumin levels in term neonates can predict 

hyperbilirubinemia within the first week of life [13]. This study still has limitations, parents of subjects 

were unwilling to examine bilirubin levels in neonates due to invasive procedure. This study did not assess 

the ratio of bilirubin albumin as a therapeutic modality of hyperbilirubinemia. The subjects selected in this 

study were term neonates, preterm neonates and with other comorbidities excluded. 

 

6. Conclusion 

Comparison between the cord blood albumin levels with the occurrence of neonatal jaundice in healthy 

neonates showed that there was a significant correlation. In this study, the mean cord blood albumin levels 

was 3.46 mg/dL, the mean indirect bilirubin levels was 8.82 mg/dL, the mean direct bilirubin levels was 

0.76 mg/dL, and the mean total serum bilirubin levels was 9.58 mg/dL. The correlation value (r) between 

cord blood albumin levels and indirect bilirubin levels, direct bilirubin, and total serum bilirubin of 

newborns on the third day was -0.851, -0.442 and -0.759. These results suggest that cord blood albumin 

levels can predict the occurrence of neonatal jaundice in healthy neonates. 
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