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Abstract 
Neonatal jaundice is a highly common condition affecting over 80% of full-term and preterm infants, usually appearing 

within 2–4 days of birth due to increased total serum bilirubin (TSB) caused by heightened red blood cell breakdown and 

immature liver clearance. While most cases resolve spontaneously within 1–2 weeks, severe unconjugated 

hyperbilirubinaemia can lead to bilirubin encephalopathy, seizures, developmental delays, or even death, making early 

detection and treatment essential. This prospective six-month study was carried out in the Department of Paediatrics at SVS 

Medical College and Hospital, Mahabubnagar, involving 80 neonates to assess diagnosis, treatment approaches, and 

outcomes. Data collected included demographic details, bilirubin levels, type and severity of jaundice, and therapeutic 

responses. Results indicated a slight male predominance (53%) with the highest incidence in infants aged 1–10 days, while 

preterm infants were most affected (38%), highlighting their increased vulnerability due to immature liver function. The 

distribution of causes showed physiological jaundice and breast milk jaundice (25% each), pathological jaundice (20%), Rh 

incompatibility (17%), and ABO incompatibility (13%). Clinical presentation ranged from facial to generalised involvement, 

reflecting severity. Phototherapy was the main treatment (49%), followed by observation (31%), intravenous 

immunoglobulin (IVIG) (15%), and exchange transfusion (5%), emphasising its crucial role in preventing kernicterus. In 

conclusion, the study underscores that neonatal jaundice, although common, necessitates vigilant monitoring, early 

screening, and prompt intervention to minimise morbidity, especially in high-risk preterm infants. 

Keywords: Neonatal jaundice, hyperbilirubinemia, bilirubin encephalopathy, phototherapy, exchange transfusion, preterm 

infants, neonatal outcomes 

 

INTRODUCTION 

Neonatal jaundice, defined as a clinical manifestation of 

elevated total serum bilirubin (TSB), is one of the most 

common conditions encountered during the first two 

weeks of life and remains a leading cause of neonatal 

hospital readmissions worldwide [1]. It affects 

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

typically presenting within the first week after birth [2]. 

The condition arises from either unconjugated 

hyperbilirubinaemia (UHB) or conjugated 

hyperbilirubinaemia (CHB). UHB, which is more common, 

may be physiological or pathological. Physiological 

jaundice results from increased bilirubin production and 

immature hepatic clearance, whereas pathological UHB 

occurs when TSB rises above age-specific thresholds or 

increases by≥5 mg/dL/day [3, 3,4]. Causes of pathological 

UHB include immune-mediated haemolysis, such as ABO 

or Rh incompatibility [5, 6], red blood cell enzyme 

deficiencies, like glucose-6-phosphate dehydrogenase 

deficiency or pyruvate kinase deficiency [7, 8], and 

structural defects, such as hereditary spherocytosis or 

elliptocytosis [9, 10]. Other contributing factors include 

polycythaemia, intrauterine growth restriction, and 

delayed cord clamping, which increase bilirubin load. 

Decreased bilirubin clearance due to UGT enzyme 

deficiencies is observed in inherited disorders such as 

Gilbert syndrome and Crigler–Najjar syndrome [11]. CHB, 
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although less common, is always pathological and can 

result from infections, biliary atresia, or metabolic/genetic 

conditions [12]. If untreated, severe hyperbilirubinaemia 

may cause bilirubin-induced neurologic dysfunction 

(BIND), acute bilirubin encephalopathy, and kernicterus 

with long-term sequelae including cerebral palsy, hearing 

loss, and cognitive impairment [13]. Management depends 

on severity and aetiology: phototherapy remains the first-

line treatment, converting bilirubin into excretable 

lumirubin [14], while exchange transfusion is reserved for 

severe cases that are unresponsive to phototherapy. 

Intravenous immunoglobulin (IVIG) is employed in 

immune-mediated haemolysis to reduce red cell 

destruction, though evidence for reducing exchange 

transfusion requirements is mixed [15]. Thus, neonatal 

jaundice, though often benign, requires vigilant 

monitoring, timely diagnosis, and appropriate treatment 

to prevent life-threatening complications and improve 

neonatal outcomes. 

 

Materials and Methodology 

Data Collection Procedure, Type, and Duration of Study 

This study aims to investigate the diagnosis, treatment, 

and clinical outcomes of neonatal jaundice. Data will be 

collected from a sample of 80 newborns diagnosed with 

neonatal jaundice. The research uses a prospective 

observational design and will be conducted at the 

Department of Paediatrics, SVS Medical College and 

Hospital, Mahbubnagar. The study period is six months. 

Data collection will involve standardised forms and 

laboratory records, with subsequent analysis using 

suitable statistical methods. Parameters include patient 

demographic details, clinical signs (jaundice, lethargy, 

feeding difficulties), laboratory investigations (serum 

bilirubin levels, blood type, and related parameters), 

treatment options (phototherapy, exchange transfusion, 

intravenous immunoglobulin), and treatment outcomes. 

The primary goal is to offer valuable insights into 

diagnosing, managing, and understanding the outcomes of 

neonatal jaundice, thus aiding in enhancing neonatal care 

[16-19]. 

 

Study Setting and Source of Data 

The study will be conducted in the Department of 

Paediatrics, SVS Medical College and Hospital, 

Mahbubnagar. Data sources will include patient case 

sheets, findings from physical examinations, bilirubin 

measurements, treatment records, and follow-up 

assessments. 

 

Sample Size and Its Determination 

The study will include 80 newborns diagnosed with 

neonatal jaundice. This sample size was determined to 

provide sufficient statistical power for evaluating 

treatment patterns and outcomes within the study 

duration [20,21]. 

 

Sample Selection Criteria 

Inclusion Criteria 

• Newborns diagnosed with neonatal jaundice. 

• Preterm, term, and post-term infants. 

• Parents willing to provide informed consent for 

participation. 

Exclusion Criteria 

• Neonates with signs of severe illness such as sepsis. 

• Jaundice manifests within the first 24 hours of life. 

• Newborns with birth asphyxia. 

• Parents unwilling to provide consent. 

 

Methodology 

Neonatal jaundice is a prevalent clinical condition 

characterized by elevated bilirubin levels. The study will 

focus on the diagnosis, therapeutic interventions such as 

phototherapy and exchange transfusion, and the 

evaluation of outcomes. Data will be systematically 

entered into Microsoft Excel spreadsheets, and 

subsequent analyses will be performed using descriptive 

and inferential statistical methods. Descriptive statistics 

will summarize demographic and clinical variables, while 

inferential statistics such as the chi-square test and 

analysis of variance (ANOVA) will be used to evaluate 

associations and differences between groups. Prevalence 

and incidence rates will be calculated, and statistical 

significance will be determined at p<0.05 (95% CI). 

Following informed consent, eligible neonates will be 

enrolled, and data will be collected using a structured 

proforma including demographic details, bilirubin levels, 

treatment modalities, and follow-up findings[22,23]. 

Materials, Investigations, and Instruments 

The study will utilize case record forms for systematic 

data collection. Clinical investigations will include physical 

examinations and serum bilirubin measurements, 

supplemented by transcutaneous bilirubin estimations 

when appropriate. Laboratory-based bilirubin testing and 

routine haematological investigations will be performed 

using standard hospital equipment. Treatment 

interventions, such as phototherapy and exchange 

transfusion, will be administered based on clinical 

requirements, and responses will be carefully monitored 

and documented [24-26]. 

 

Anticipated Risks and Mitigation 

The study involves non-invasive or standard therapeutic 

procedures routinely used in the management of neonatal 

jaundice. No additional risks, lethal or sublethal, are 

anticipated for the study participants. All necessary 

precautions will be taken to ensure the safety and well-

being of the neonates [27]. 

 

Data Analysis Procedure 

All neonates presenting with jaundice will be screened, 

and those meeting the inclusion criteria with parental 

consent will be enrolled. A structured proforma will be 

used to record demographic, clinical, and laboratory data. 
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Parents will be counselled regarding treatment modalities, 

both before and after interventions. Following data 

collection, statistical analysis will be performed to 

evaluate the effectiveness of the treatment and patient 

outcomes. Results will be interpreted, and conclusions will 

be drawn to reflect the overall objectives of the study 

[28,29]. 

 

Statistical Methods 

The collected data will be systematically entered into 

Excel spreadsheets. Frequency distribution tables will be 

generated, and descriptive statistics will be calculated. 

Associations between categorical variables will be tested 

using the chi-square test, while ANOVA will be applied to 

examine significance within and between groups. A 

significance level of p<0.05 will be considered statistically 

significant at a 95% confidence interval [30,31]. 

 

Statistical Package 

Statistical analyses will be performed using the Statistical 

Package for the Social Sciences (SPSS) version 23 and 

GraphPad Prism version 9. 

 

Collaboration 

No external collaboration is involved in this study. 

Ethical Clearance 

The study protocol was reviewed and approved by the 

Institutional Ethics Committee of SVS Medical College and 

Hospital prior to initiation. Ethical clearance reference 

number: IEC/DHR-01/ (02/05)/2025/021/5. 

 

Results and Discussion 

Distribution of Patients Based on Gender 

In the present study of 80 neonates with jaundice, a slight 

male predominance was observed, with 42 males (53%) 

and 38 females (47%). This indicates a marginally higher 

occurrence of jaundice in male infants compared to 

females (Fig. 1). Similar gender-related trends have been 

reported in previous studies, suggesting that physiological 

factors, such as liver maturity and red blood cell turnover, 

may play a role in this disparity. However, further studies 

are required to establish a definitive correlation. The 

details are presented in Table 1, which shows the 

distribution of patients according to gender. 

 

Table 1:  Distribution of Patients Based on Gender 

 

 

 
Distribution Based on Gestational Age 

When stratified by gestational age, the highest prevalence 

of jaundice was observed among preterm neonates, 

accounting for 30 cases (38%), compared with 29 term 

neonates (36%) and 21 post-term neonates (26%). This 

demonstrates that preterm infants are more vulnerable to 

hyperbilirubinemia, likely due to immature liver function, 

higher hemolysis rates, and reduced albumin levels that 

impair bilirubin metabolism. These results highlight the 

importance of early detection and management of 

jaundice in preterm infants. The gestational age-wise 

distribution is presented in Table 3. 

 

Table 3: Distribution of Neonates Based on Gestational 

Age 

Gestational 

Age 

Number of 

Patients 

Percentage 

(%) 

Term 29 36% 

Preterm 30 38% 

Post-term 21 26% 

Total 80 100% 

 

 

 
Fig.3: Pie chart shows distribution based on Gestational 

Age 

 

Distribution Based on Type of Jaundice 

The etiological classification of jaundice in the study 

cohort showed a diverse spectrum of causes. Physiological 

jaundice and breast milk jaundice were the most frequent, 

each occurring in 20 neonates (25%). Pathological 
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Pre term Post term termGender Number Of Patients Percentage 

Males 42 53% 

Females 38 47% 

Total 80 100% 
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jaundice was noted in 16 neonates (20%), while Rh 

incompatibility accounted for 14 cases (17%) and ABO 

incompatibility for 10 cases (13%). This distribution 

highlights the multifactorial etiology of neonatal jaundice, 

with both physiological and pathological components 

contributing significantly to disease burden. The details 

are provided in Table 4, which presents the distribution of 

neonates according to the type of jaundice. 

Table 4: Distribution of Neonates Based on Type of 

Jaundice 

Type of Jaundice 
Number of 

Patients 

Percentage 

(%) 

ABO 

Incompatibility 
10 13% 

Rh 

Incompatibility 
14 17% 

Pathological 16 20% 

Physiological 20 25% 

Breast Milk 

Jaundice 
20 25% 

Total 80 100% 

 

Distribution Based on Affected Body Parts 

According to Kramer’s Rule 

The extent of jaundice was assessed using Kramer’s rule, 

which correlates visible body region involvement with 

serum bilirubin levels. Jaundice limited to the face was 

observed in 17 neonates (21%), while involvement of the 

face and trunk was seen in 19 neonates (24%). An equal 

number of neonates (19; 24%) showed extension of 

jaundice to the thighs, while 9 neonates (11%) had further 

progression to the arms. The most severe involvement, 

covering the whole body including the palms and soles, 

was recorded in 16 neonates (20%). The corresponding 

bilirubin ranges associated with these sites of involvement 

are also detailed in Table 5. A visual representation is 

provided in Fig.4, which clearly demonstrates the 

distribution pattern according to Kramer’s zones. 

Table 5: Distribution of Neonates Based on Affected Body 

Parts According to Kramer’s Rule 

Affected 

Body Parts 

Serum 

Bilirubin 

(mg/dL) 

Number 

of 

Patients 

Percentage 

(%) 

Face 4–6 17 21% 

Face + Trunk 8–10 19 24% 

Face + Trunk 

+ Thighs 
12–14 19 24% 

Face + Trunk 

+ Thighs + 

Arms 

15–18 9 11% 

Whole Body 

(incl. 
≥19 16 20% 

Palms/Soles) 

Total — 80 100% 

 

 
Fig.4: Bar Graph Shows Distribution Based on Affected 

Body Parts According to Kramer's Rule 

 

Distribution Based on Treatment 

The management of neonatal jaundice in the study 

population was carried out according to standard clinical 

protocols. Phototherapy was the most frequently used 

treatment modality, administered in 39 neonates (49%). 

Observation alone, without active intervention, was 

sufficient in 25 cases (31%), where bilirubin levels 

remained below treatment thresholds. Intravenous 

immunoglobulin (IVIG) was administered to 12 neonates 

(15%), predominantly in cases of isoimmune hemolytic 

disease, such as Rh or ABO incompatibility. Exchange 

transfusion, the most invasive intervention, was required 

in 4 neonates (5%) who had severe hyperbilirubinemia 

unresponsive to intensive phototherapy. These findings 

highlight phototherapy as the cornerstone of treatment, 

while underlining the importance of escalation in cases 

that are severe or refractory. The distribution of treatment 

modalities is summarised in Table 6. 

 

Table 6: Distribution of Neonates Based on Treatment 

Treatment Method 
Number of 

Patients 

Percentage 

(%) 

Phototherapy 39 49% 

Observation Only 25 31% 

Exchange Transfusion 4 5% 

Intravenous 

Immunoglobulins 

(IVIG) 

12 15% 

Total 80 100% 

 

Conclusion 

The present study, conducted on 80 neonates diagnosed 

with neonatal jaundice over a six-month period, provides 

valuable insights into its epidemiology, risk factors, 

clinical presentation, and management strategies. The 

findings revealed a slight male predominance, with 53% of 

cases occurring in males compared to 47% in females, and 

demonstrated that the onset of jaundice most commonly 

appeared within the first 1–5 days of life, reflecting the 

0 20 40 60 80
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pattern of physiological jaundice. Preterm infants emerged 

as the most vulnerable group, accounting for 38% of cases, 

underscoring the role of hepatic immaturity in increasing 

susceptibility. Both pathological and physiological 

jaundice were frequently observed, emphasizing the 

importance of careful clinical differentiation and 

individualized treatment planning. The clinical 

distribution of jaundice followed the classical 

cephalocaudal progression, with predominant 

involvement of the face, trunk, and thighs. Among 

therapeutic interventions, phototherapy was the most 

commonly employed, highlighting its central role in 

preventing complications such as kernicterus. Overall, the 

study reinforces the importance of early screening, timely 

initiation of treatment, and targeted management, 

particularly in high-risk preterm infants, to minimize 

morbidity and improve neonatal outcomes. 

 

Limitations 

This study was limited by its relatively short duration of 

six months and a small sample size of 80 neonates, which 

constrains the generalizability of its findings. 

Furthermore, long-term outcomes following treatment, 

particularly neurodevelopmental effects, were not 

assessed, which limits the ability to evaluate the full 

impact of neonatal jaundice and its management. These 

limitations suggest that while the study provides 

meaningful preliminary insights, larger and more 

comprehensive investigations are needed to draw broader 

conclusions. 

 

Recommendations 

Future research should be extended over a longer 

duration with inclusion of a larger number of cases across 

multiple centers to enhance the representativeness of 

findings and improve generalizability. Further studies 

should also focus on long-term outcomes, particularly the 

neurodevelopmental impact of neonatal jaundice and its 

treatment, in order to better understand quality of life 

implications. Additionally, more detailed evaluations of 

various therapeutic regimens, adverse drug reactions, and 

drug–drug interactions associated with different 

management approaches are warranted. Collaborative, 

multi-institutional studies are recommended to generate 

more robust evidence, facilitate standardized treatment 

protocols, and improve neonatal healthcare outcomes. 
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