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Abstract 
Background: Autism Spectrum Disorder (ASD) is a neurodevelopmental condition characterized by impaired 
social interaction, communication deficits, and restricted, repetitive behaviors. Although its etiology remains 
unclear, emerging evidence suggests that elevated bilirubin levels may exert neurotoxic effects on the 
developing brain, potentially contributing to ASD. 
Method: A total of 45 children with ASD and 45 age-matched controls (11 months–3 years) were evaluated. 
Serum bilirubin levels during their neonatal period were obtained for all participants. Comparative statistical 
analysis was performed between the two groups. 
Results: Most participants were firstborn 39 (86.6%). Mean serum bilirubin was significantly higher in the ASD 
group (2.6 ± 1.1 mg/dL) compared with controls (2.0 ± 1.5 mg/dL) (t = 2.1, p < 0.001), which is significant .The 
majority of ASD children (51.1%) had recorded bilirubin levels between 10 mg/dL and ≥25 mg/dL. 
Phototherapy was required in 2 (4.4%) of ASD children and 13.3% of controls. 
Conclusion: Elevated serum bilirubin levels in neonatal period may contribute to neurotoxicity and worsening 
of neurodevelopmental outcomes, including ASD. Bilirubin-induced neuronal injury may underlie the aberrant 
social and communication behaviors observed in ASD. 
Keywords: Neonatal jaundice, Serum bilirubin, Autism Spectrum Disorder, Neurotoxicity, Phototherapy, 
Kernicterus. 
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Introduction 

Autism Spectrum Disorder (ASD) is a pervasive 
neurodevelopmental condition characterised by 
impairments in communication, social reciprocity, 
and restrictive or repetitive behaviours [1]. 
Premature infants and those exposed to adverse 
perinatal factors demonstrate a higher risk of ASD 
compared with the general population. 

Although the exact etiology of ASD remains 
unknown, perinatal risk factors—such as neonatal 
jaundice—have been widely investigated [2]. 
Cerebellar hypoplasia is one of the most consistent 
neuropathological findings in children with ASD, 
potentially resulting from early cerebellar injury 
[3]. Disrupted sleep patterns, sensory processing 
abnormalities, and behavioral issues may further 
complicate the clinical picture in these children [4].  

Given the known neurotoxic potential of bilirubin, 
this study aims to evaluate whether elevated 

neonatal bilirubin levels are associated with ASD 
in children. 

Material and Method 

Study Design and Setting: A comparative 
observational study was conducted at Surabhi 
Institute of Medical Sciences, Telangana, from 
February 2025 to October 2025. 

Study Population: A total of 90 children aged 11 
months to 3 years were included: 

Ø 45 diagnosed ASD cases 
Ø 45 age-matched controls 

Inclusive Criteria: 

Ø Children with symptoms consistent with ASD, 
including impaired social interaction, 
communication difficulties, and sleep 
disturbances. 
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Ø Informed written consent from parents/ 
guardians was obtained. 

Exclusive Criteria: 

Children with epilepsy 

Ø Congenital anomalies 
Ø Birth asphyxia 

Method: All children who underwent serum 
bilirubin testing in neonatal period. Children with 
bilirubin ≥20 mg/dL during their neonatal period 
were monitored and provided phototherapy when 
clinically indicated.  

Data was collected through their previous records 
and parent questionnaire .Outcomes of ASD and 
control groups were compared. 

Statistical Analysis: Both results of children were 
compared with t test and with percentage. The 
analysis was done in male and female children at 
2:1.  

Observation and Results 

Table 1: Comparison of children with autism 
spectrum disorders and controlled group: 

a) Age distribution: 11 months:14 (31.1%) Autism 
group, 15 (33.3%) controlled group.  

Ø 2 years: 24 (53.3%) in Autism group, 22 
(48.8%) in controlled group. 

Ø 3 years: 7 (15.5%) Autism group, 8 (17.7%) in 
controlled group. 

b) Birth details:  

Ø Premature: 4 (8.8%) Autism group, 4 (8.8%) 
controlled group,  

Ø First born: 39 (86.6%) in Autism group, 38 
(84.4%) controlled group. 

Ø product of multiple gestation: 2 (4.4%) in the 
autism group, 3 (6.6%) in the controlled group 

Table 2: Comparative study of bilirubin levels and 
photo therapy –  

(a) ≥ 1 Bilirubin: 2.6 (±1.1) in the Autism group, 
2.0 (±1.5) in the controlled group; t test was 2.1 and 
p<0.001 (p value was highly significant). 

(b) Maximum reported bilirubin level:23 (51.1%) 
in Autism group, 26 (57.7%) in controlled group. 

Ø ≥ 10 mg/dl: 12 (26.6%) in Autism group, 13 
(28.8%) in the controlled group. 

Ø ≥ 15 mg/dl: 2 (4.4%) in Autism group, 3 
(6.6%) in the controlled group,  

Ø ≥ 20 mg/dl: 1 (2.2%) in Autism group, 1 
(2.2%) in controlled group. 

Ø ≥ 25 mg/dl: 5 (11.1%) in Autism group, 8 
(17.7%) in controlled group. 

(c) Baby required phototherapy: 2 (4.4%) in 
Autism group, and 6 (13.3%) in controlled group.

 
Table 1: Comparative study of children with autism spectrum disorders and controlled group (No. of 

patients: 45) 
Sl No 
(a) 

Particulars 
Age difference  

No of 
patients (45) 

Percentage 
(%) 

No of controlled 
group (45) 

Percentage 
(%) 

1 11 months  14 31.1 15 33.3 
2 2 years 24 53.3 22 48.8 
3 3 years 7 15.5 8 17.7 
(b) Birth details     
1 Premature  4 8.8 4 8.8 
2 First born  39 86.6 38 84.4 
3 product of multiple gestation 2 4.44 3 6.6 

(First born=Eldest or first lings) 
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Figure 1: Comparative study of children with autism spectrum disorders and controlled group 

 
Table 2: Comparative study of Bilirubin levels and photo therapy 

Sl 
No 

Details Mean Value 
(ASD) 45 

Mean value controlled 
(45) 

t 
test 

pvalue 

a ≥ 1 Bilirubin 2.6 (SD±1.1) 2.0 (SD±1.5) 2.1 P<0.001 
b Maximum reported Bilirubin level 

≥ 10 mg/d1 
≥ 15 mg/d1 
≥ 20 mg/d1 
≥ 25 mg/d1 

23 (51.1%) 
12 (26.6%) 
2 (4.4%) 
1 (2.2%) 
5 (11.1%) 

26 (57.7%) 
13 (28.8%) 
3 (6.6%) 
1 (2.2%) 
8 (17.7%) 

  

c Baby record photo therapy 2 (4.4%) 6 (13.3%)   
 

 
Figure 2: Comparative study of Bilirubin levels and photo therapy 
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Discussion 

In the present study, neonatal jaundice associated 
with ASD. The age different was 11 months, 2 
years, 3 years and premature birth was 4 (8.8%), 
and first born were 39 (86.6%), and products of 
multiple gestations were 2 (4.4%) (Table 1). S. 
Bilirubin level 2.6 (± 2) in ASD and 2.0 (± 1.6) in 
the controlled group; t test was 2.1 and p<0.001 (p 
value was highly significant). The maximum 
reported S. Bilirubin was 23 (51%) between (>10 
mg/dl to ≥ 25 mg/dl), 2 (4.4%) baby received 
phototherapy (Table-2). These findings were more 
or less in agreement with previous studies [6,7,8]. 

This study identifies an association between 
elevated neonatal bilirubin levels and ASD. 
Children with ASD demonstrated significantly 
higher mean serum bilirubin levels in neonatal 
period compared with controls, supporting previous 
studies linking hyperbilirubinemia to 
neurodevelopmental abnormalities. Bilirubin is a 
known neurotoxin with a predilection for brain 
regions such as the globuspallidus, cerebellum, 
hippocampus, and subthalamic nuclei [9]. 
Overlapping abnormalities—such as reduced gray 
matter in the putamen and cerebellar changes 
observed in ASD—suggest common pathways of 
neuronal injury [10]. 

Unconjugated hyper bilirubinemia may interfere 
with neurotransmitter function, leading to sensory, 
motor, auditory, speech, and cognitive deficits 
characteristic of ASD. This aligns with global 
evidence suggesting that bilirubin exposure may 
increase ASD risk in both preterm and term 
neonates [11]. 

Summary and Conclusion 

This study supports a potential association between 
neonatal unconjugated hyper bilirubinemia and 
later development of autism spectrum disorder. 
Although causality cannot be established, elevated 
bilirubin appears to be a significant risk indicator. 
Further studies incorporating genetic, metabolic, 
hormonal, and neuroimaging analyses are 
necessary to clarify the underlying mechanisms 
linking neonatal jaundice with ASD. 

Limitation of Study:  

• Small sample size 
• Single-center study in a rural region 
• Limited access to advanced diagnostic 

technologies 

Ethical Approval: This research paper was 
approved by ethical committee of Surabhi Institute 
of Medical Sciences, Mittapally Village, siddipet 
(district), Telangana-502375. 
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