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INTRODUCTION: Physiological jaundice of the newborn (unconjugated hyperbilirubinemia) 
develops in first week of life in 60% of full term and 80% of pre-term neonates and can cause 
BIND. Its pathogenesis is multi factorial and interaction between different bilirubin fractions 
plays a role. AIMS AND OBJECTIVES: To evaluate the B/A (mg/g) ratio in comparison with 
neonatal bilirubin for predicting acute BIND in term and preterm neonatal hyperbilirubinemia 
before therapy.MATERIALS AND METHODS: The birth weight, gestational age and general 
health of neonates were noted. Neonates were observed and examined clinically for 
development of acute BIND until discharge. Neonatal bilirubin, unconjugated bilirubin, 
conjugated bilirubin and albumin levels were estimated in serum prior to therapy. All analysis 
was done on Vitros-250 auto analyzer. RESULT: The study comprised of 30 preterm and 25 
term neonates.  44% of full term and 80% of preterm neonates developed reversible BIND with 
average B/A ratio of 6.34 and 5.78 respectively. The B/A ratio are in range of >5.3 and <7.0 for 
both the group, which is associated with reversible abnormalities of auditory brainstem 
responses. Neonatal bilirubin and B/A ratio were significantly higher in patients with BIND 
(p<0.05). Preterm neonates are more prone to develop BIND than full term neonates (p<0.05). 
CONCLUSION: Using B/A ratio in conjunction with total neonatal bilirubin can improve the 
accuracy of prediction of BIND and management of hyperbilirubinemia. 
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1. Introduction
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Jaundice is one of the most common conditions needing medical 

attention in newborn babies. Approximately 60% of term and 80% 

of preterm babies develop jaundice in the first week of life.[1,2] And 

about 10% of breastfed babies are still jaundiced at 1 month.[3,4]  

Entry of unconjugated bilirubin into the brain can cause both short-

term and long-term neurological dysfunction (bilirubin 

encephalopathy). In this case, unconjugated hyperbilirubinemia is 

potentially harmful for the central nervous system and may cause 

severe and permanent neurological sequel that it defined as 

bilirubin induced neurological dysfunction (BIND).[5] BIND can be 

divided into characteristic signs and symptoms that appear in the 

early stages (acute) and those that evolve over a prolonged period 

(chronic). The pathogenesis of BIND is multi factorial and includes 

interaction between the level of unconjugated bilirubin, free 

bilirubin, bilirubin bound to albumin, bilirubin passed through 

brain blood barrier and nerve damage. [6]  Although 99.9% of 

unconjugated bilirubin in the circulation is bound to albumin, a 

relatively small fraction (only less than 0.1%) remains 

unbound (free bilirubin) and it can go into the brain across an 

intact blood brain barrier (BBB). According to the experimental 

studies, the concentration of free bilirubin is believed to dictate the 

biologic effects of bilirubin in jaundiced newborns, including its 

neurotoxicity.[7-9] Improving ability to predict bilirubin 

neurotoxicity requires recognizing the limitations of measuring 

free bilirubin. At present, there are no commercial assays available 

for free bilirubin or albumin binding reserve in the world. 

Nowadays, total serum bilirubin (TSB) is an important criterion for 

making decision for phototherapy and exchange transfusion in 

icteric neonates. [10,11] Measurements of albumin concentration 

and bilirubin/albumin (B/A) ratio may provide much more insight 

into the likelihood of BIND. The B/A ratio is considered a surrogate 

parameter for free bilirubin and an interesting additional 

parameter in the management of hyperbilirubinemia.[12,13]

Clinical recognition and assessment of jaundice can be difficult. 

This is particularly so in babies with darker skin tones. Once 

jaundice is recognized, there is uncertainty about when to treat, 

and there is widespread variation in the use of phototherapy and 

exchange transfusion.
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MATERIAL AND METHOD

The study is reviewed and approved by Institutional Review 

Board. Clinically diagnosed hyperbilirubinemia in neonates (term 

and preterm), requiring treatment and admitted to NICU were 

selected from the pediatric ward of C. R. Gardi Hospital, Surasa, 

Ujjain, MP. Inclusion criteria were (1) Diagnosis by pediatrician as 

icteric and admission in neonatal ward for treatment (2) 

hyperbilirubinemia developed at 1st week of age (3) unconjugated 

hyperbilirubinemia. Exclusion criteria were  Hydrops fetalis, 

congenital nephritic syndrome, and other diseases that mimic BIND 

as well as death due to other reasons.

The birth weight, gestation age and general health of neonates 

were noted. A venous blood sample was taken and serum neonatal 

bilirubin, unconjugated bilirubin, conjugated bilirubin and albumin 

levels were estimated initially before starting specific treatment by 

The VITROS250 dry chemistry auto analyzer.

RESULT

In present study, 44% of full term neonates developed BIND 

with the average bilirubin: albumin ratio of 5.78 and 80% of pre 

term neonates developed BIND with the average bilirubin: albumin 

ratio of 6.34. The bilirubin: albumin ratios are in the range of >5.3 

and <7.0 for both the groups. BIND developed in all neonates was 

reversible. None of them developed kerniecterus. Findings suggest 

pre term neonates are more prone to develop BIND than full term 

neonates. Pre term neonates may have higher concentration of 

bilirubin and lower concentration of albumin compared to full term 

neonates.( p< 0.05). Present study positively correlates with the 

study of Vinod  et al.[7] For practical purposes, the B: A ratio can be 

expressed in terms of mg of bilirubin to grams of albumin. Exposure 

to bilirubin/albumin ratios of  >7.0 (mg to gram) carry a clear risk of 

irreversible neurotoxicity, especially if such exposure is prolonged. 

Available clinical and experimental data suggests that B: A ratios of 

>5.3 and <7.0 mg/g (molar ratios of bilirubin to albumin >0.63 and 

<0.80) are generally associated with reversible abnormalities of 

auditory brainstem responses. 

DISCUSSION

 B/A ratio were significantly higher in patients with BIND than 

in others (p < 0.05).  In 2004, American Academy of Pediatrics 

(AAP)[14] conceded that there was no enough evidence to 

recommend a certain indication for photo-therapy and exchange 

transfusion. However, indications for phototherapy and exchange 

transfusion in neonatal hyperbilirubinemia are based on clinical 

expertise and observing reduced incidences of BIND after 

treatment. 

Studies showed that free bilirubin, and not TSB, is the principal 

determinant of bilirubin neurotoxicity. Therefore, it seems that free 

bilirubin can be used as a better indicator for therapeutic purposes 

to decrease BIND incidence. There is presently no method available 

for measuring free bilirubin concentrations accurately in plasma or 

serum. Adjunct measurements such as albumin concentration and 

B/A ratio may provide more insight into the likelihood of

Bilirubin induced encephalopathy. The B/A ratio is considered 

as a surrogate parameter for free bilirubin and an additional 

parameter in the management of hyperbilirubinemia.

Amin et al[15] examined the usefulness of B/A ratio and free 

bilirubin (Bf) compared with TSB in predicting acute BIND in 

preterm neonates. They showed that B/A ratio was significantly 

higher in the neonates with abnormal auditory brainstem 

responses (ABR) maturation. 

 Experts suggested that in the absence of commercial assays for 

free bilirubin the B/A ratio can be used in combination with TSB in 

the management of icteric neonates.[11,13] Based on our results, 

we suppose that use of B/A ratio in conjunction with TSB can 

improve the specificity and prevent unnecessary invasive therapy 

such as exchange transfusion.

CONCLUSION 

Using Bilirubin: Albumin ratio in conjunction with total 

neonatal bilirubin can improve the accuracy of prediction of 

bilirubin induced neurologic dysfunction in icteric neonates.
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