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Abstract 
_______________________________________________________________________________________________________________ 
Neonatal jaundice, characterized by elevated bilirubin levels in newborns, is a common condition 
that can lead to severe complications like kernicterus if not managed effectively. Emerging 
evidence suggests that oxidative stress plays a critical role in the development of neonatal 
jaundice by exacerbating red blood cell breakdown and overwhelming the body's ability to 
process bilirubin. This review explores the potential of antioxidant supplementation as a 
therapeutic strategy for mitigating oxidative stress and preventing severe neonatal 
hyperbilirubinemia. The body's natural antioxidant defense systems, including enzymes like 
superoxide dismutase and non-enzymatic antioxidants like vitamins C and E, are often 
underdeveloped in newborns, particularly in preterm infants. This deficiency leaves them more 
vulnerable to oxidative damage, increasing the risk of jaundice. Antioxidants, which neutralize 
free radicals, may help reduce bilirubin levels and prevent the escalation of jaundice to dangerous 
levels. 
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Introduction 

Neonatal jaundice is a widespread clinical condition that 
affects approximately 60% of full-term newborns and 
80% of preterm infants during the first week of life. It 
manifests as yellow discoloration of the skin and sclera, 
primarily due to the accumulation of bilirubin in the 
blood (hyperbilirubinemia). While neonatal jaundice is 
often a transient and self-limiting condition, it can lead to 
severe neurological damage, known as kernicterus, if left 
untreated. Managing bilirubin levels is crucial to prevent 
adverse outcomes, and current treatment options include 
phototherapy and, in severe cases, exchange transfusion. 
However, these interventions do not directly address the 
underlying mechanisms contributing to 
hyperbilirubinemia, particularly the role of oxidative 
stress in neonatal jaundice.1-3 Oxidative stress, defined as 
an imbalance between the production of reactive oxygen 
species (ROS) and the body’s antioxidant defense 
systems, plays a pivotal role in the pathophysiology of 
neonatal jaundice. Newborns, especially preterm infants, 
are more susceptible to oxidative stress due to 
underdeveloped antioxidant systems and increased 
vulnerability to oxidative damage. The process of 
bilirubin production involves the breakdown of heme, 
which generates ROS and can overwhelm the infant’s 
immature antioxidant defenses, leading to elevated 
bilirubin levels. The correlation between oxidative stress 

and neonatal jaundice suggests that antioxidant 
supplementation could be an innovative approach to 
mitigate bilirubin production and prevent severe 
hyperbilirubinemia.4-6 Recent studies have explored the 
potential of antioxidants, such as vitamins C and E, 
melatonin, and glutathione, in reducing oxidative damage 
and improving neonatal outcomes. Antioxidants function 
by neutralizing ROS and reducing oxidative stress, which 
in turn may help control bilirubin levels. However, 
despite promising preliminary findings, clinical trials on 
the efficacy and safety of antioxidant supplementation 
for neonatal jaundice are still limited. This narrative 
review aims to provide a comprehensive overview of the 
role of oxidative stress in neonatal jaundice, the body’s 
antioxidant defense systems, and the potential for 
antioxidant therapies to prevent and manage this 
condition.7-9 

Neonatal jaundice results from the imbalance between 
bilirubin production and elimination, where bilirubin 
levels exceed the liver’s capacity for conjugation and 
excretion. Bilirubin is produced during the breakdown of 
red blood cells (RBCs), which is accelerated in newborns 
due to their shorter RBC lifespan. The liver enzyme, UDP-
glucuronosyltransferase (UGT), is responsible for 
converting bilirubin into a water-soluble form for 
excretion. In newborns, especially preterm infants, UGT 
activity is low, leading to an accumulation of 
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unconjugated bilirubin in the blood. This condition can 
worsen if oxidative stress further damages RBCs, 
increasing bilirubin production beyond the liver’s 
capacity to process it. Oxidative stress arises when the 
generation of ROS, such as superoxide anions and 
hydrogen peroxide, surpasses the antioxidant capacity of 
cells. In newborns, especially those born prematurely, the 
balance between pro-oxidants and antioxidants is 
skewed, as their enzymatic and non-enzymatic 
antioxidant systems are immature. Factors such as 
hypoxia, infection, and metabolic disturbances can 
exacerbate ROS production, which accelerates the 
degradation of RBCs and contributes to the development 
of neonatal jaundice. The link between oxidative stress 
and jaundice highlights the importance of maintaining 
adequate antioxidant defenses during the neonatal 
period to reduce the risk of hyperbilirubinemia.10-14 

Newborns possess a range of antioxidant defense 
mechanisms, but these systems are often insufficient to 
counteract the heightened oxidative stress they 
experience. Key enzymatic antioxidants include 
superoxide dismutase (SOD), catalase, and glutathione 
peroxidase, which work together to detoxify ROS and 
protect cells from oxidative damage. Non-enzymatic 
antioxidants, such as vitamins C and E, play a crucial role 
in scavenging free radicals and preventing lipid 
peroxidation, a process that damages cell membranes. In 
newborns, especially those born prematurely, the activity 
of these antioxidants is reduced, making them more 
susceptible to oxidative damage and its consequences, 
including neonatal jaundice. Given the role of oxidative 
stress in the pathogenesis of neonatal jaundice, 
antioxidant supplementation has been proposed as a 
potential therapeutic strategy. Studies on antioxidants 
like vitamin C and vitamin E have demonstrated their 
ability to reduce ROS levels and improve bilirubin 
metabolism in neonates. Melatonin, a potent antioxidant, 
has also been shown to protect against oxidative damage 
in various neonatal conditions, including jaundice. These 
findings suggest that antioxidant therapy could be an 
adjunct or alternative to traditional treatments like 
phototherapy, particularly for infants at high risk of 
severe hyperbilirubinemia.15-19 

Mechanisms of Oxidative Stress in Neonatal 
Jaundice 

Oxidative stress plays a critical role in the development 
and progression of neonatal jaundice, primarily by 
increasing red blood cell (RBC) breakdown and 
overwhelming the newborn’s capacity to metabolize 
bilirubin. Newborns, especially preterm infants, are more 
susceptible to oxidative stress due to immature 
antioxidant systems and the high metabolic demands of 
the early neonatal period. Several mechanisms 
contribute to oxidative stress in neonates, leading to the 
excessive production of bilirubin and the subsequent risk 
of hyperbilirubinemia.20-21 

1. Increased Red Blood Cell Breakdown 

One of the primary factors contributing to neonatal 
jaundice is the increased turnover of RBCs. Neonates 
have a shorter RBC lifespan (approximately 70 to 90 

days) compared to adults (120 days), leading to a higher 
rate of hemolysis. The breakdown of RBCs releases heme, 
which is converted into biliverdin and then reduced to 
bilirubin. This process, known as heme catabolism, is 
oxygen-dependent and results in the generation of 
reactive oxygen species (ROS), particularly during the 
degradation of hemoglobin. The excessive production of 
ROS, in turn, leads to oxidative damage to cell membranes 
and further accelerates hemolysis, creating a vicious 
cycle that contributes to elevated bilirubin levels. 
Premature infants, who often experience increased 
hemolysis due to underdeveloped erythropoiesis and the 
presence of immature RBCs, are at an even higher risk of 
oxidative stress-induced hyperbilirubinemia. The 
excessive release of free iron during hemolysis further 
exacerbates oxidative stress, as free iron catalyzes the 
formation of highly reactive hydroxyl radicals through 
the Fenton reaction. This oxidative damage to RBCs 
results in increased bilirubin production, which the 
immature liver of a newborn struggles to conjugate and 
excrete effectively.22-24 

2. Immature Liver Enzyme Systems 

In neonates, the liver enzyme UDP-glucuronosyl-
transferase (UGT1A1) responsible for conjugating 
bilirubin is underdeveloped, particularly in preterm 
infants. Unconjugated bilirubin is lipophilic and cannot 
be easily excreted from the body, leading to its 
accumulation in the bloodstream. This is compounded by 
oxidative stress, which damages hepatocytes and further 
reduces their ability to process and conjugate bilirubin 
efficiently. Oxidative stress can also impair mitochondrial 
function within hepatocytes, reducing energy production 
and limiting the liver’s ability to detoxify bilirubin and 
other metabolites. The reduced activity of antioxidant 
enzymes like superoxide dismutase (SOD) and 
glutathione peroxidase in neonatal liver cells further 
exacerbates oxidative damage, contributing to the 
persistence of unconjugated hyperbilirubinemia.25-26 

3. Inflammatory Responses and Infections 

Inflammatory responses and infections, common in 
neonates due to their developing immune systems, can 
significantly increase oxidative stress and the risk of 
jaundice. Inflammation triggers the release of pro-
inflammatory cytokines, such as interleukin-6 (IL-6) and 
tumor necrosis factor-alpha (TNF-α), which stimulate the 
production of ROS by neutrophils and macrophages. 
These ROS not only cause further hemolysis but also 
impair the function of hepatocytes, reducing the liver’s 
ability to conjugate and excrete bilirubin. Sepsis and 
other infections commonly seen in neonatal intensive 
care units (NICUs) have been linked to increased 
oxidative stress and higher incidences of severe 
hyperbilirubinemia, making antioxidant defense 
strategies crucial in mitigating this risk.27-28 

Antioxidant Defense Systems in Newborns 

Newborns, particularly preterm infants, have immature 
antioxidant defense systems, making them more 
vulnerable to oxidative stress and its complications, such 
as neonatal jaundice. Antioxidant defense systems are 
critical in neutralizing reactive oxygen species (ROS) and 
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other free radicals generated during physiological 
processes like red blood cell (RBC) breakdown. These 
defense mechanisms include enzymatic and non-
enzymatic antioxidants that work together to protect 
cells from oxidative damage. However, the 
underdeveloped state of these systems in newborns 
contributes to a heightened susceptibility to oxidative 
stress-related conditions.29-30 

1. Enzymatic Antioxidant Defense 

The enzymatic antioxidant system is one of the primary 
lines of defense against oxidative stress in newborns. The 
key enzymes involved in this system are: 

• Superoxide Dismutase (SOD): SOD is responsible 
for catalyzing the dismutation of superoxide radicals 
(O2•−) into oxygen and hydrogen peroxide (H2O2). In 
newborns, particularly preterm infants, SOD activity 
is lower compared to adults, leading to the 
accumulation of superoxide radicals, which 
contribute to oxidative stress. SOD exists in two 
forms: cytosolic copper-zinc SOD (CuZnSOD) and 
mitochondrial manganese SOD (MnSOD). While both 
forms are present in newborns, their activity levels 
are significantly reduced during the early neonatal 
period.31-32 

• Glutathione Peroxidase (GPx): GPx plays a crucial 
role in reducing hydrogen peroxide to water, thus 
preventing the formation of highly reactive hydroxyl 
radicals (•OH). This enzyme uses glutathione (GSH) 
as a substrate and is essential in protecting cell 
membranes from oxidative damage. Newborns have 
lower levels of both GPx and GSH, reducing their 
capacity to detoxify hydrogen peroxide and increasing 
their risk of oxidative damage.33 

• Catalase: Catalase is another enzyme that breaks 
down hydrogen peroxide into water and oxygen. 
Although catalase is present in newborns, its activity 
is reduced in preterm infants. The reduced activity of 
catalase, in conjunction with lower GPx levels, makes 
it difficult for newborns to efficiently eliminate 
hydrogen peroxide, further contributing to oxidative 
stress.34 

2. Non-Enzymatic Antioxidant Defense 

In addition to enzymatic antioxidants, non-enzymatic 
antioxidants are vital in mitigating oxidative stress in 
newborns. These include: 

• Glutathione (GSH): GSH is a tripeptide composed of 
glutamate, cysteine, and glycine, and it serves as a 
major intracellular antioxidant. It acts as a substrate 
for GPx, helping neutralize hydrogen peroxide and 
other peroxides. In newborns, especially preterm 
infants, the levels of GSH are lower, limiting their 
ability to combat oxidative stress effectively. This 
deficiency is compounded by the fact that newborns 
have a reduced capacity for synthesizing GSH, further 
impairing their antioxidant defense.35 

• Vitamins C and E: Vitamin C (ascorbic acid) and 
vitamin E (α-tocopherol) are potent non-enzymatic 
antioxidants. Vitamin C is water-soluble and 

neutralizes ROS in the aqueous compartments of cells, 
while vitamin E, a fat-soluble antioxidant, protects 
cell membranes from lipid peroxidation. However, 
vitamin E levels are lower in newborns, particularly in 
preterm infants, making them more prone to 
oxidative damage. While vitamin C levels in neonates 
are generally adequate, its role in recycling oxidized 
vitamin E is crucial for maintaining cellular 
antioxidant defense.36 

• Bilirubin: Although typically associated with 
neonatal jaundice, bilirubin itself is a potent 
antioxidant in low concentrations. It can neutralize 
ROS and protect against oxidative damage. However, 
when bilirubin levels become excessively high, as seen 
in jaundiced newborns, it can have toxic effects, 
particularly in the brain, leading to conditions such as 
kernicterus.37 

3. Developmental Immaturity and Antioxidant 
Capacity 

The overall antioxidant capacity of newborns is 
significantly reduced due to their developmental 
immaturity. In utero, the fetus exists in a relatively low-
oxygen environment, and the transition to the higher 
oxygen levels after birth induces oxidative stress. 
Preterm infants, who are born before full maturation of 
their antioxidant systems, face even greater challenges. 
Their enzymatic and non-enzymatic antioxidant 
defenses are less developed, making them more 
vulnerable to oxidative stress-related conditions like 
neonatal jaundice, respiratory distress, and other 
complications. Moreover, the demand for antioxidants 
increases after birth due to the sudden exposure to 
oxygen and the metabolic adaptations required for life 
outside the womb. The imbalance between increased 
ROS production and insufficient antioxidant defenses 
leads to oxidative stress, which can have significant 
implications for neonatal health.38-39 

4. Antioxidant Supplementation and its Role 

Given the underdeveloped antioxidant systems in 
newborns, particularly in preterm infants, antioxidant 
supplementation is often considered as a therapeutic 
approach to reduce oxidative stress. Supplementation 
with vitamins C and E, as well as other antioxidants like 
selenium, has been explored to enhance the neonatal 
antioxidant capacity and mitigate the effects of oxidative 
stress. However, the optimal dosing, timing, and long-
term effects of antioxidant supplementation in newborns 
remain areas of ongoing research.40 

Antioxidant Supplementation in Neonatal 
Jaundice Prevention 

Neonatal jaundice, a condition characterized by elevated 
levels of bilirubin in the blood, affects a significant 
percentage of newborns, particularly in the first week of 
life. While mild jaundice is typically harmless and 
resolves on its own, severe cases can lead to serious 
complications such as kernicterus, which can cause brain 
damage. Oxidative stress plays a notable role in the 
pathophysiology of neonatal jaundice, as excessive 
hemolysis and the immature antioxidant systems in 
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neonates result in an overload of bilirubin. Antioxidant 
supplementation has emerged as a promising 
therapeutic approach to reduce oxidative stress and 
prevent the escalation of neonatal jaundice.41-42 

1. The Role of Antioxidants in Bilirubin Metabolism 

Antioxidants are critical in regulating the oxidative 
balance in neonates, particularly in the context of 
bilirubin metabolism. Bilirubin, a byproduct of red blood 
cell breakdown, has both antioxidant and pro-oxidant 
properties depending on its concentration. In low levels, 
bilirubin can act as a powerful antioxidant, scavenging 
free radicals and protecting cells from oxidative damage. 
However, when bilirubin levels are too high, as in cases of 
severe jaundice, it becomes toxic, particularly to the 
brain. Antioxidants such as vitamins C and E play crucial 
roles in preventing bilirubin from accumulating to toxic 
levels. Vitamin E, in particular, has been shown to protect 
red blood cells from oxidative damage and reduce 
hemolysis, a key contributor to elevated bilirubin levels. 
Supplementing with antioxidants during the neonatal 
period may help maintain a balanced oxidative state, 
reduce hemolysis, and consequently prevent excessive 
bilirubin production, which could mitigate the risk of 
jaundice.43-44 

2. Vitamin E Supplementation in Neonates 

One of the most studied antioxidants for the prevention 
of neonatal jaundice is vitamin E. As a fat-soluble 
antioxidant, vitamin E is particularly effective in 
protecting cell membranes from lipid peroxidation, a 
process that contributes to the breakdown of red blood 
cells (hemolysis) and the subsequent release of bilirubin. 
Research has demonstrated that preterm infants, who are 
at higher risk of developing severe jaundice, often have 
low levels of vitamin E due to the limited placental 
transfer of this vitamin in the final trimester of 
pregnancy. Vitamin E supplementation in these infants 
has been shown to reduce the incidence of 
hyperbilirubinemia (excessive bilirubin levels) and the 
need for phototherapy. Studies suggest that 
administering vitamin E early in life, especially to 
preterm infants, can strengthen the antioxidant defense 
system, reduce oxidative stress, and limit the hemolytic 
breakdown of red blood cells, which is a major source of 
bilirubin. This reduction in hemolysis can prevent the 
excessive buildup of bilirubin in the bloodstream, thus 
lowering the risk of neonatal jaundice.45-46 

3. Vitamin C and Other Antioxidants in Jaundice 
Prevention 

Vitamin C is another antioxidant that has shown potential 
in mitigating oxidative stress associated with neonatal 
jaundice. As a water-soluble vitamin, vitamin C works 
synergistically with vitamin E, regenerating its oxidized 
form to ensure continued protection against oxidative 
damage. By enhancing the antioxidant capacity of the 
neonate, vitamin C supplementation may help limit the 
oxidative damage that leads to increased hemolysis and 
elevated bilirubin levels. In addition to vitamins C and E, 
other antioxidants such as glutathione and selenium have 
also been explored for their roles in reducing oxidative 
stress in neonates. Glutathione, a key intracellular 

antioxidant, plays a vital role in detoxifying hydrogen 
peroxide and protecting cells from oxidative damage. 
However, the levels of glutathione in preterm infants are 
lower compared to full-term infants, which may increase 
their susceptibility to oxidative stress-related conditions 
like jaundice. Supplementation with glutathione 
precursors or selenium, which is essential for the activity 
of glutathione peroxidase, may help bolster the neonatal 
antioxidant defense system and prevent bilirubin-
induced oxidative stress.47-48 

4. Efficacy and Safety of Antioxidant 
Supplementation 

While antioxidant supplementation offers potential 
benefits in preventing neonatal jaundice, the safety and 
efficacy of these interventions must be carefully 
considered. The timing, dosage, and formulation of 
antioxidants are critical factors that influence their 
therapeutic outcomes. Excessive supplementation of 
antioxidants like vitamin E, for instance, could pose risks 
such as impaired immune function or increased 
susceptibility to infections. Therefore, it is important to 
balance the need for oxidative stress reduction with the 
safety concerns associated with antioxidant 
administration in neonates. Clinical trials investigating 
the efficacy of antioxidant supplementation in preventing 
neonatal jaundice have produced mixed results. Some 
studies report significant reductions in bilirubin levels 
and the need for phototherapy in infants receiving 
antioxidant supplementation, while others suggest 
limited benefits. These variations in outcomes may be 
attributed to differences in study design, patient 
populations (e.g., preterm versus full-term infants), and 
the specific antioxidant formulations used.49 

Clinical Implications of Antioxidant 
Supplementation 

Antioxidant supplementation in neonates, particularly 
for the prevention of neonatal jaundice, offers a 
promising approach to mitigate the effects of oxidative 
stress, which plays a critical role in the development of 
this condition. However, translating the theoretical 
benefits of antioxidants into clinical practice requires 
careful consideration of efficacy, safety, and the broader 
implications for newborn health. 

1. Efficacy of Antioxidant Supplementation 

Clinical studies have demonstrated mixed outcomes 
regarding the efficacy of antioxidant supplementation in 
reducing the incidence and severity of neonatal jaundice. 
Research has shown that antioxidants such as vitamins C 
and E can reduce oxidative stress and hemolysis, thereby 
decreasing bilirubin levels. For instance, in preterm 
infants who are at a higher risk of developing 
hyperbilirubinemia due to their immature liver and 
antioxidant systems, early antioxidant supplementation 
may provide protective effects. However, while some 
trials have reported significant improvements, including 
reduced bilirubin levels and a lower need for 
interventions like phototherapy, others have shown only 
modest or negligible benefits. These discrepancies may 
be attributed to variations in study design, timing of 
administration, doses, and patient characteristics. As 
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such, there is still a need for large-scale randomized 
controlled trials (RCTs) to establish definitive 
conclusions about the efficacy of antioxidant 
supplementation in preventing neonatal jaundice.50 

2. Safety Considerations in Neonates 

The safety profile of antioxidant supplementation in 
neonates is another critical factor. Although antioxidants 
are generally considered safe, high doses or prolonged 
use could lead to adverse effects, particularly in 
premature infants who have underdeveloped systems. 
For example, excessive vitamin E intake has been 
associated with an increased risk of infections and sepsis 
in preterm infants due to its immunomodulatory effects. 
Similarly, while vitamin C is water-soluble and easily 
excreted, high doses could potentially disrupt metabolic 
processes or interact with other nutrients. Given the 
delicate balance of oxidative and reductive processes in 
neonates, healthcare providers must ensure that 
antioxidant supplementation is administered in 
appropriate doses and at the right time. More 
importantly, clinicians should carefully monitor neonates 
receiving antioxidants for any potential adverse effects 
and adjust treatments accordingly.51 

3. Tailored Antioxidant Therapy 

The clinical application of antioxidants in preventing 
neonatal jaundice may be most effective when tailored to 
specific populations. For instance, preterm infants, who 
have immature antioxidant systems and are at greater 
risk of severe jaundice, may benefit the most from 
antioxidant interventions. However, full-term infants 
with adequate antioxidant defenses may not require 
supplementation, and unnecessary intervention could 
pose more risks than benefits. Additionally, the use of 
antioxidants might also depend on the severity of the 
oxidative stress burden. For neonates with high oxidative 
stress due to conditions such as intrauterine growth 
restriction (IUGR) or hemolytic disease, antioxidant 
therapy could be more advantageous. Tailoring 
antioxidant supplementation based on these risk factors 
could enhance efficacy while minimizing potential 
risks.52 

4. Phototherapy and Antioxidant Supplementation 

Phototherapy, the standard treatment for neonatal 
jaundice, works by converting bilirubin into water-
soluble forms that can be excreted from the body. 
However, phototherapy itself can generate oxidative 
stress by increasing the production of reactive oxygen 
species (ROS). In this context, antioxidants may play a 
supportive role in mitigating the oxidative damage 
induced by phototherapy, thereby enhancing its safety 
and efficacy. While studies on the combined use of 
antioxidants and phototherapy are still limited, initial 
findings suggest that antioxidants could reduce the 
oxidative side effects of phototherapy without interfering 
with its therapeutic effects. This opens new avenues for 
combined treatment strategies in managing neonatal 
jaundice.53 

 

 

5. Long-term Effects on Neurodevelopment 

One of the most severe complications of untreated 
jaundice is kernicterus, a form of brain damage caused by 
the deposition of unconjugated bilirubin in the central 
nervous system. Preventing neonatal jaundice through 
antioxidant supplementation may have long-term 
neurodevelopmental benefits. Reducing bilirubin levels 
could lower the risk of neurological damage, improving 
cognitive and motor outcomes later in life. While the 
direct long-term effects of antioxidant supplementation 
on neurodevelopment remain under-researched, the 
potential to prevent bilirubin-induced brain damage 
highlights the importance of further investigation into 
the neuroprotective role of antioxidants in neonates.51 

6. Cost-Effectiveness of Antioxidant Supplementation 

From a public health perspective, the cost-effectiveness 
of antioxidant supplementation in preventing neonatal 
jaundice is an important consideration. Antioxidant 
supplements such as vitamins C and E are relatively 
inexpensive and widely available, making them 
accessible for routine use in neonatal care, especially in 
resource-limited settings. If proven effective in reducing 
the need for more costly interventions like phototherapy 
or exchange transfusions, antioxidant supplementation 
could provide a cost-effective solution for managing 
neonatal jaundice. However, more robust evidence is 
needed to determine whether routine antioxidant 
supplementation offers significant cost savings or 
improves outcomes in the broader neonatal population. 
Comprehensive cost-benefit analyses will be essential for 
informing public health policies and clinical guidelines.52 

7. Integrating Antioxidant Therapy into Neonatal 
Care 

To maximize the clinical benefits of antioxidant 
supplementation, it is essential to integrate it into 
broader neonatal care protocols. This includes screening 
for risk factors that predispose neonates to oxidative 
stress and jaundice, such as prematurity or hemolytic 
disease, and ensuring that antioxidant therapy is used in 
conjunction with established treatments like 
phototherapy. Furthermore, healthcare providers should 
receive adequate training on the appropriate use of 
antioxidants in neonatal care, including understanding 
the mechanisms, dosages, and potential risks associated 
with these supplements. Such an integrated approach can 
ensure that antioxidant supplementation is utilized 
effectively to improve neonatal outcomes.53 

Conclusion 

Oxidative stress plays a crucial role in the 
pathophysiology of neonatal jaundice, and antioxidant 
supplementation offers a promising avenue for reducing 
the incidence and severity of this condition. By targeting 
the reactive oxygen species (ROS) and supporting the 
body's natural antioxidant defense systems, supplements 
such as vitamins C and E may help lower bilirubin levels 
and prevent the need for more intensive treatments like 
phototherapy and exchange transfusion. However, while 
the potential benefits of antioxidants in neonatal care are 
evident, there remain significant gaps in clinical 
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understanding. More large-scale, randomized clinical 
trials are needed to determine optimal dosing, timing, 
and target populations to ensure both efficacy and safety 
in practice. Additionally, the integration of antioxidant 
therapies into neonatal care protocols should be 
approached with caution, considering the delicate 
balance of oxidative and reductive processes in 
newborns. 
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