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ABSTRACT 
 
Background: Neonatal jaundice is a clinical condition caused by elevated bilirubin levels. Birth weight is often associated 
with the risk of neonatal jaundice due to liver function immaturity in low birth weight infants. However, research findings 
regarding the relationship between these two variables remain varied. This study aims to determine the relationship between 
total serum bilirubin levels and birth weight in neonates with neonatal jaundice at Ngoerah Hospital.  
Methods: This research is an observational analytic study with a cross-sectional approach using medical record data of 
patients who met the inclusion criteria at Ngoerah Hospital.  
Results: Descriptive analysis results showed that the mean birth weight of the sample was 2,859.38 grams and the mean 
total bilirubin level was 17.77 mg/dL. The Spearman bivariate test results showed no significant relationship between birth 
weight and total bilirubin levels (p=0.222; r=0.198). Multivariate analysis also confirmed that birth weight was not a 
significant predictor (p=0.318) after controlling for gestational age and gender variables.  
Conclusions: There is no significant relationship between birth weight and total bilirubin levels in neonates with neonatal 
jaundice at Ngoerah Hospital. This result is likely influenced by the dominance of term infants in the sample and the 
presence of other, more dominant pathological factors. 
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INTRODUCTIO N 

 

Neonatal jaundice is a clinical manifestation frequently 

encountered in neonates, characterized by yellow discoloration of 

the skin, sclera, and mucous membranes caused by elevated 

bilirubin levels in the blood. This condition is experienced by 

more than 50% of term infants and over 80% of preterm infants 

during the first week of life.
1
 Globally, the Southeast Asia region 

ranks second after Africa in terms of the prevalence of neonatal 

jaundice.
2
 Excessive accumulation of bilirubin, particularly the 

lipophilic unconjugated form, poses a significant health risk as it 

can penetrate the blood-brain barrier. This process potentially 

leads to bilirubin encephalopathy or kernicterus, resulting in 

permanent neurological damage such as hearing impairment, 

cerebral palsy, or mental retardation.
3
 

Birth weight serves as a crucial indicator of neonatal health 
status. Infants with low birth weight (LBW) face a mortality risk 
up to 20 times higher compared to infants with normal birth 
weight.

4
 Furthermore, LBW is associated with an increased risk 

of neonatal jaundice due to hepatic immaturity and diminished 
activity of the uridine diphosphate-glucuronosyltransferase 
(UGT1A1) enzyme.

5
 This enzymatic limitation hampers the 

conjugation process, leading to the accumulation of unconjugated 
bilirubin in the blood. Conversely, infants with normal birth 

weight generally possess a more mature metabolic capacity, 
allowing for more efficient conjugation and excretion of bilirubin. 

Previous research has identified a correlation between birth 
weight and total bilirubin levels; however, findings remain 
inconsistent across different regions. According to certain 
research, newborns with low birth weight are far more likely than 
those with normal birth weight to get neonatal jaundice.

6
 

However, other studies suggest that this relationship may be 
influenced or confounded by other factors such as gestational age, 
hemolysis, and sepsis. The variability in these findings indicates 
that birth weight might not act as a single determinant but rather 
interacts with various physiological and pathological factors.    

Given the variation in empirical evidence and the potential 
for severe complications if left unmanaged, there is a necessity for 
robust local data to strengthen the scientific basis for prevention, 
early detection, and management of neonatal jaundice in 
Indonesia. Therefore, further research is needed to investigate the 
specific relationship between these variables. This study aims to 
determine the relationship between total serum bilirubin levels 
and birth weight among neonates diagnosed with neonatal 
jaundice at Ngoerah Hospital. 

 
LITERATURE REVIEW  

 Neonatal Jaundice 

 

JMU 

 
Jurnal Medika Udayana 

 

 
  Jurnal Medika Udayana  

 

 

 



http://ojs.unud.ac.id/index.php/eum                                                                                                             P a g e  37 
doi:10.24843.MU.2025.V15.i3.P06 

Neonatal jaundice is a common clinical manifestation 
in neonates, characterized by yellow coloring of the skin, 

sclera, and mucous membranes caused by high amounts of 
bilirubin in the blood.

7
 This illness is primarily caused by a 

buildup of unconjugated bilirubin, a yellow pigment 
generated by heme  catabolism, specifically 

erythrocyte breakdown.
8
 Clinically, jaundice occurs when 

total serum bilirubin (TSB) levels surpass 5-7 mg/dL, with a 
cephalocaudal distribution.

9
 During the first week of life, up 

to 80% of preterm infants and more than half of term infants 
suffer from this prevalent illness.

1
 

Neonatal jaundice is classified into physiological and 

pathological types based on its onset, duration, and 
severity.

10
 Physiological jaundice is a non-pathological 

condition arising from a temporary imbalance between 
bilirubin production and elimination, often due to hepatic 

immaturity.
9
 In term infants, it usually appears after the first 

24 hours of life, peaks between the third and fifth days, and 
goes away on its own in 7 to 10 days.

7,11
 On the other hand, 

pathological jaundice, which is defined by the onset of 
jaundice during the first 24 hours, a sharp rise in bilirubin 
levels (>5 mg/dL daily), or levels beyond the 95th percentile 

on the hour-specific nomogram, suggests an underlying 
illness.

12
  

 

 
Gambar 1.  Bhutani nomogram, an hour-specific nomogram 

for neonatal jaundice
13

 

 

Major etiologies include hemolysis due to ABO or Rh 

incompatibility, G6PD deficiency, and sepsis.
12

 The buildup 

of lipophilic unconjugated bilirubin can cross the blood-

brain barrier and produce acute bilirubin encephalopathy or 

its chronic variant, kernicterus, which results in irreversible 

brain damage, if treatment is not received.
9
 

 

 Bilirubin Metabolism  

The metabolism of bilirubin involves a complex series 

of steps starting from the breakdown of heme. In neonates, 

bilirubin production is approximately twice as high as in 

adults due to a shorter erythrocyte lifespan and a larger red 

blood cell mass. The heme oxygenase enzyme starts the 

process by breaking down heme into biliverdin, which is 

then reduced to unconjugated bilirubin. Because this type of 

bilirubin is hydrophobic and lipophilic, it must bind to 

albumin reversibly in order to be carried by the blood to the 

liver and avoid accumulating in tissues like the brain.
14,15

 

Upon reaching the liver, bilirubin dissociates from 

albumin and enters the hepatocytes, where it undergoes 

conjugation catalyzed by the enzyme UGT1A1.
14,15

 Water-

soluble conjugated bilirubin, which is subsequently 

eliminated into the bile, is created by this process from 

poisonous unconjugated bilirubin. However, in neonates, 

this system is often inefficient due to immature UGT1A1 

activity, which is only about 0.1�±1% of adult levels.
16

 

Furthermore, once in the intestine, conjugated bilirubin can 

be deconjugated back into its unconjugated form by the 

enzyme beta-glucuronidase, which is highly active in 

neonates.
17,18

 This allows bilirubin to be reabsorbed into the 

circulation, a process known as enterohepatic circulation, 

significantly contributing to the bilirubin load in newborns. 

 

 Bilirubin Level  

 

In neonates, bilirubin production is approximately 

twice as high per kilogram of body weight compared to 

adults, primarily due to a shorter erythrocyte lifespan and a 

larger red blood cell mass.
19

 Coupled with low activity of 

hepatic conjugation enzymes, this leads to the common 

phenomenon of physiological jaundice. In healthy term 

infants, jaundice typically appears 24�±48 hours after birth, 

peaks between days 2 and 4, and subsides within 2 to 3 

weeks.
9
 Clinically, jaundice becomes visible on the skin and 

sclera when TSB levels reach approximately 5�±7 mg/dL. 

While most cases are physiological and benign, 

specific thresholds determine the need for intervention. 

According to American Academy of Pediatrics (AAP) 

guidelines, TSB levels up to 17�±18mg/dL may be 

acceptable in healthy term infants without pathological 

signs.
9
 On the other hand, a sharp increase in bilirubin (>5 

mg/dL daily) denotes pathological jaundice that has to be 

assessed right away. Risk assessment is often performed 

using the Bhutani Nomogram, which maps bilirubin levels 

against the infant's age in hours to categorize them into low, 

intermediate, or high-risk zones.
9
 Infants in the high-risk 

zone (above the 95th percentile) have a significant 

probability of developing severe neonatal jaundice and 

potential bilirubin encephalopathy, necessitating close 

monitoring or phototherapy. 

  

Birth Weight  

Birth weight is a fundamental anthropometric indicator 

used to assess the health status and maturity of a neonate. 

The World Health Organization (WHO) divides newborns 

into four groups according to their birth weight: normal 

birth weight (ranging from 2,500 to 3,999 grams), low birth 

weight (LBW: less than 2,500 grams), very low birth weight 

(VLBW: between 1,000 and 1,499 grams), and extremely 

low birth weight (ELBW: below 1,000 grams).
20
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