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ABSTRACT 

Neonatal jaundice is a common condition, affecting a large 

percentage of newborns, particularly during their first week of 

life. While many cases are mild and resolve without 

intervention, severe hyperbilirubinemia can lead to serious 

complications such as acute bilirubin encephalopathy and 

kernicterus if not adequately treated. Neonatal Intensive Care 

Units (NICUs) play an essential role in managing high-risk 

cases through early detection, monitoring, and therapeutic 

interventions. This review highlights recent studies on the 

causes, diagnosis, and management of neonatal jaundice, with 

a focus on the critical role NICUs play in improving outcomes. 

Keywords: Neonatal Intensive Care Unit, Neonatal Jaundice. 

1. Introduction 

Neonatal jaundice is marked by yellowing of the skin and 

sclera due to an accumulation of bilirubin, a byproduct of red 

blood cell breakdown. The condition is prevalent, especially 

in preterm infants, with approximately 60% of term and 80% 

of preterm newborns affected during the first week of life(1). 

Although physiological jaundice is usually self-limiting, 

severe cases require intervention to prevent neurological 

damage. The role of NICUs is pivotal in managing high-risk 

infants by employing advanced screening techniques and 

treatment modalities. 

2. Causes and Risk Factors 

Recent studies have outlined various causes and risk factors 

associated with neonatal jaundice, including physiological, 

breastfeeding-related, and pathological factors. 

 Physiological Jaundice: This is the most common form 

of jaundice, occurring due to immature liver function, and 

it usually appears between the second and third day of 

life. According to Bhutani et al. (2004), physiological 

jaundice resolves within two weeks in most infants 

without intervention(2). 

 Breastfeeding Jaundice: This type of jaundice occurs in 

breastfeeding infants due to insufficient milk intake, 

which leads to dehydration and limited bilirubin 

clearance. A recent study by Slusher et al. (2018) found 

that early and frequent breastfeeding helps reduce the risk 

of breastfeeding jaundice in newborns(3). 

 Hemolytic Disorders: ABO and Rh incompatibility, 

G6PD deficiency, and hereditary spherocytosis are 

common causes of pathological jaundice. These 

conditions lead to increased red blood cell breakdown, 

resulting in higher bilirubin levels (4). 

 Other Risk Factors: Prematurity, infections, and genetic 

factors, such as Gilbert syndrome, have been associated 

with increased bilirubin levels. A study emphasized that 

preterm infants are particularly vulnerable to severe 

jaundice due to immature liver function. 

3. Role of NICUs in Diagnosis and Monitoring 

NICUs are equipped with tools for early detection and 

monitoring, which are critical for preventing bilirubin-

induced neurological damage. 

 Screening and Risk Assessment: Universal screening is 

conducted using transcutaneous or serum bilirubin 

measurements within the first 24-48 hours of life(2). The 

Bhutani nomogram is commonly used to assess the risk 

of severe jaundice and to guide further intervention. 

 Continuous Monitoring: NICUs monitor bilirubin 

levels and neurological signs in infants at high risk of 

hyperbilirubinemia. Advances in non-invasive 

monitoring techniques, such as transcutaneous 

bilirubinometry, have facilitated regular monitoring 

without frequent blood draws(2,5). 

4. Treatment Approaches in NICUs 

The treatment of neonatal jaundice in NICUs includes 

phototherapy, exchange transfusion, and in some cases, 

intravenous immunoglobulin (IVIG). 

 Phototherapy: Phototherapy is the primary treatment for 

neonatal jaundice, using light to convert bilirubin into a 

form that can be easily excreted. Studies have shown that 

LED phototherapy devices are highly effective in 

reducing bilirubin levels with fewer side effects (6). A 

meta-analysis found that phototherapy significantly 

reduces the need for more invasive treatments(7). 

 Exchange Transfusion: This procedure is used in cases 

of severe hyperbilirubinemia when phototherapy is 

insufficient. Exchange transfusion involves replacing the 

infant’s blood with donor blood, effectively reducing 

bilirubin levels. However, this is a high-risk procedure 

and is generally reserved for extreme cases, as noted (8) 

 Intravenous Immunoglobulin (IVIG): IVIG is used in 

cases of hemolytic jaundice due to blood group 

incompatibility. IVIG administration reduces antibody-
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mediated red cell destruction, decreasing the need for 

exchange transfusions(9). 

5. Challenges in NICU Management of Neonatal 

Jaundice 

 

While NICUs provide specialized care, they face several  

challenges in managing neonatal jaundice: 

 Resource Limitations: In resource-limited settings, 

access to NICUs, phototherapy equipment, and 

trained personnel can be limited, leading to higher 

incidences of untreated jaundice. Gerco et al. 

(10)highlighted that a lack of resources in low-

income countries contributes to increased rates of 

kernicterus and other jaundice-related complications. 

 Parental Education and Awareness: Lack of 

awareness among parents regarding jaundice signs 

and the importance of early intervention can delay 

treatment. Saloojeeet al. emphasized the need for 

parental education to recognize early symptoms and 

seek timely medical assistance(9). 

 Overtreatment Concerns: Some infants may 

receive unnecessary phototherapy, leading to longer 

hospital stays and increased healthcare costs. 

Research by Maisels (6) suggests a need for updated 

guidelines to balance effective treatment with 

minimizing hospital stays. 

6. Recent Advances and Future Directions 

Research continues to improve the management of neonatal 

jaundice with advancements in technology and guidelines. 

 Portable Phototherapy Devices: Innovations in 

portable and low-cost phototherapy devices are 

making jaundice management more accessible, 

especially in low-resource settings. Solar-powered 

phototherapy units, as studied by Saloojee et al. 

(2018), offer an effective alternative for rural and 

underserved areas(9). 

 Point-of-Care Testing: Advances in non-invasive, 

point-of-care bilirubin testing facilitate early 

diagnosis and monitoring, reducing the need for 

prolonged NICU admissions(11). 

 Guidelines for Home-Based Care: For mild cases, 

home-based phototherapy under medical supervision 

can reduce NICU admissions. A research suggest 

that this approach could be viable for infants with 

mild jaundice, with proper parental education and 

follow-up. 

Conclusion 

Neonatal jaundice remains a prevalent condition, and NICUs 

play an essential role in managing high-risk cases. Early 

detection, continuous monitoring, and the availability of 

phototherapy and exchange transfusion have greatly reduced 

jaundice-related morbidity and mortality. However, 

challenges remain, particularly in resource-limited settings 

where access to NICUs and equipment is limited. Recent 

advancements in portable phototherapy devices, point-of-care 

testing, and home-based care protocols offer promising 

solutions to these challenges. Continued research and 

innovation are essential to ensure that all newborns receive 

timely and effective care for neonatal jaundice. 
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