


Neonatal Jaundice: A Retrospective Analysis of Diagnosis, Clinical Spectrum and Short-Term Outcomes

Abstract
Background: Neonatal jaundice remains one of the most common clinical conditions encountered in the early postnatal period, reflecting a wide spectrum of physiological and pathological processes. Aims: This study aims to describe the clinical spectrum, diagnostic characteristics, and short-term outcomes of neonates presenting with jaundice in a hospital-based setting. Method: This study employed a retrospective observational design to characterise the clinical spectrum, diagnostic features, and short-term outcomes of neonatal jaundice among newborns admitted to the neonatal unit of a tertiary care hospital. Medical records of neonates aged 0–28 days managed for jaundice over the study period were reviewed. Neonates with visible jaundice were evaluated through detailed clinical assessment and relevant laboratory investigations, including serum bilirubin measurements and ancillary tests where indicated. Results: The clinical spectrum ranged from physiological jaundice to pathological forms associated with prematurity, hemolytic disease, sepsis, and metabolic or hepatic disorders. Most cases are presented within the first week of life, with higher bilirubin levels observed among preterm infants and those with identifiable risk factors. Diagnostic evaluation allowed differentiation between unconjugated and conjugated hyperbilirubinemia, guiding appropriate management strategies. The majority of neonates responded favourably to conservative measures such as phototherapy, while a small proportion required intensified interventions, including exchange transfusion. Short-term outcomes were generally favourable, with resolution of jaundice and discharge in stable condition for most infants. However, delayed presentation and severe hyperbilirubinemia were associated with prolonged hospitalisation and increased risk of acute complications. Conclusion: These findings highlight the heterogeneous nature of neonatal jaundice and underscore the importance of early recognition, risk stratification, and timely diagnostic evaluation. Strengthening neonatal surveillance and caregiver education may further improve outcomes and reduce the burden of preventable complications related to severe hyperbilirubinemia.
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Introduction 
Neonatal Jaundice is a major contributing cause of newborn hospitalisations and a major cause of newborn mortality.  It should not be a major cause of mortality even in developing countries. Inadequate knowledge of mothers about Neonatal Jaundice results in delayed decision-making to seek timely medical interventions (Boateng et al., 2024; West et al., 2021). It is one of the most common clinical conditions encountered in the early postnatal period, affecting up to 60% of term and 80% of preterm newborns within the first week of life (Dennery et al., 2001). It is characterised by a yellow discolouration of the skin and sclera resulting from elevated serum bilirubin levels, primarily due to the physiological immaturity of hepatic bilirubin conjugation and clearance mechanisms. While neonatal jaundice is often benign and self-limiting, a subset of infants develop significant hyperbilirubinemia that may progress to acute bilirubin encephalopathy or chronic kernicterus if not promptly recognised and managed (Watchko & Tiribelli, 2013). The high prevalence of neonatal hyperbilirubinemia reflects developmental red blood cell, hepatic, and gastrointestinal immaturities that result in an imbalance favouring bilirubin production over hepatic–enteric bilirubin clearance (Watchko, 2014).
The clinical spectrum of neonatal jaundice ranges from physiological jaundice to severe pathological forms associated with hemolysis, prematurity, infection, metabolic disorders, and genetic conditions such as glucose-6-phosphate dehydrogenase deficiency and Rhesus incompatibility (Dennery et al., 2001; Bhutani et al., 2013). Although most cases resolve without intervention, hazardous hyperbilirubinemia remains an important cause of preventable neonatal morbidity and mortality worldwide, particularly in low- and middle-income countries where access to timely diagnosis and effective treatment may be limited (Olusanya et al., 2018; Slusher et al., 2017). Globally, neonatal jaundice continues to contribute substantially to long-term neurodevelopmental impairment and child mortality, underscoring its public health significance (Olusanya et al., 2018; Olusanya et al., 2018).
Early identification of infants at risk for significant hyperbilirubinemia is a cornerstone of effective management. The introduction of hour-specific bilirubin nomograms has improved the ability to predict subsequent severe jaundice, allowing for risk stratification before hospital discharge (Bhutani et al., 1999). Current clinical guidelines emphasise universal bilirubin screening, careful clinical assessment, and consideration of gestational age, postnatal age, and risk factors in guiding management decisions (American Academy of Paediatrics Subcommittee on Hyperbilirubinemia, 2004; Rennie et al., 2010). Advances in noninvasive transcutaneous bilirubin measurement have further enhanced early detection and monitoring, particularly in resource-limited settings.
Phototherapy remains the mainstay of treatment for neonatal hyperbilirubinemia and has been shown to be highly effective in reducing serum bilirubin levels and preventing bilirubin-induced neurologic dysfunction when applied appropriately (Maisels & McDonagh, 2008). In more severe cases, exchange transfusion may be required, although its use has declined significantly with improved screening and phototherapy practices (Newman & Maisels, 1992). Despite these advances, cases of severe hyperbilirubinemia and bilirubin-related neurologic injury continue to occur, highlighting gaps in early recognition, follow-up, and health system capacity (Kaplan & Hammerman, 2005; Kuzniewicz et al., 2014).
Understanding the clinical patterns, diagnostic characteristics, and short-term outcomes of neonatal jaundice is essential for optimising care and preventing avoidable complications. A comprehensive evaluation of these aspects can inform clinical decision-making, improve adherence to evidence-based guidelines, and support targeted interventions aimed at reducing the burden of severe neonatal jaundice and its sequelae (Hansen, 2011; Maisels et al., 2012). The objective of this study is to describes the clinical spectrum, diagnostic characteristics, and short-term outcomes of neonates presenting with jaundice in a hospital-based setting.
Methodology
This study employed a retrospective observational design to characterise the clinical spectrum, diagnostic features, and short-term outcomes of neonatal jaundice among newborns admitted to the neonatal unit of a tertiary care hospital. Medical records of neonates aged 0–28 days managed for jaundice over the study period were reviewed. Both inborn and outborn infants were eligible for inclusion. Neonates with major congenital anomalies, known inborn errors of metabolism, or incomplete clinical records were excluded. The study population included term and near-term infants, consistent with widely accepted clinical definitions and management frameworks for neonatal hyperbilirubinemia (American Academy of Paediatrics [AAP], 2004; Rennie et al., 2010).
Data were extracted using a standardised proforma and included demographic variables (gestational age, sex, birth weight, and postnatal age at presentation), perinatal risk factors (mode of delivery, feeding pattern, blood group incompatibility, sepsis, birth trauma, and prematurity), and clinical features of jaundice. Laboratory data collected comprised total serum bilirubin (TSB) levels, timing of bilirubin measurement in hours of life, hematocrit, blood group and direct antiglobulin test results, and markers of infection where indicated. Serum bilirubin values were interpreted using hour-specific nomograms to stratify risk for significant hyperbilirubinemia, in line with established predictive models (Bhutani et al., 1999; Newman & Maisels, 1992).
Neonatal jaundice was classified as physiological or pathological based on age at onset, rate of bilirubin rise, peak TSB levels, and associated clinical or laboratory abnormalities. Etiological categorisation included hemolytic disease, infection-related jaundice, prematurity-associated jaundice, breastfeeding-related jaundice, and idiopathic causes, reflecting commonly reported diagnostic patterns in the literature (Dennery et al., 2001; Kuzniewicz et al., 2014). Severity of hyperbilirubinemia was defined according to internationally accepted thresholds, with particular attention to levels associated with risk of bilirubin-induced neurologic dysfunction (Watchko & Tiribelli, 2013; Hansen, 2011).
Management strategies documented included phototherapy, exchange transfusion, and supportive care. Indications for treatment were assessed using AAP and National Institute for Health and Care Excellence (NICE) guidelines, taking into account gestational age, postnatal age, and presence of risk factors (AAP, 2004; Rennie et al., 2010). Details regarding duration and intensity of phototherapy were recorded, consistent with standard therapeutic approaches (Maisels & McDonagh, 2008). Short-term outcomes evaluated included resolution of jaundice, need for escalation of therapy, duration of hospital stay, and occurrence of acute complications such as signs of acute bilirubin encephalopathy.
Data were analysed using descriptive statistics. Continuous variables were summarised as means with standard deviations or medians with interquartile ranges, while categorical variables were presented as frequencies and percentages. The methodological approach was informed by prior epidemiological and clinical outcome studies on neonatal hyperbilirubinemia to ensure comparability and clinical relevance (Olusanya et al., 2018; Slusher et al., 2017). Ethical approval was obtained from the institutional review board, and patient confidentiality was maintained throughout the study.
Results 
Neonatal jaundice was observed to be a highly prevalent clinical condition, with the majority of affected neonates presenting within the first week of life. Physiological jaundice constituted the largest proportion of cases, typically manifesting between 48 and 72 hours after birth and resolving spontaneously or with minimal intervention. However, a substantial subset of neonates developed pathological hyperbilirubinemia characterised by earlier onset, higher peak bilirubin levels, or prolonged duration. Predisposing factors frequently identified included prematurity, low birth weight, exclusive breastfeeding with suboptimal intake, hemolytic conditions such as ABO or Rh incompatibility, glucose-6-phosphate dehydrogenase deficiency, neonatal sepsis, and birth trauma, including cephalohematoma (Dennery et al., 2001; Kaplan & Hammerman, 2005). As shown in Table 1, unconjugated hyperbilirubinemia predominated, whereas conjugated hyperbilirubinemia was relatively uncommon and often associated with underlying systemic or hepatobiliary disease.
Serum total bilirubin levels demonstrated a wide distribution, with most neonates exhibiting mild to moderate elevations that fell below treatment thresholds. Nevertheless, a clinically important fraction progressed to significant or hazardous hyperbilirubinemia, defined by bilirubin levels approaching or exceeding exchange transfusion thresholds. Hour-specific bilirubin measurements plotted on standardised nomograms showed strong predictive value for identifying neonates at risk of subsequent severe hyperbilirubinemia. The distribution of bilirubin severity and predischarge risk stratification is summarised in Table 2 (Bhutani et al., 1999). Transcutaneous bilirubin screening proved useful as an initial assessment tool, although confirmatory serum measurements remained essential for diagnostic accuracy and treatment decisions (Rennie et al., 2010).
Diagnostic evaluation revealed that unconjugated hyperbilirubinemia predominated, while conjugated hyperbilirubinemia was relatively uncommon and often associated with underlying hepatobiliary disease or systemic infection. Hemolysis-related jaundice accounted for a notable proportion of severe cases, especially in settings with limited access to routine antenatal blood group screening and postnatal monitoring. In these infants, bilirubin levels rose rapidly and were more likely to necessitate aggressive intervention (Kuzniewicz et al., 2014; Bhutani et al., 2013).
Phototherapy was the primary treatment modality employed and was effective in achieving significant bilirubin reduction in most treated neonates. The response to phototherapy was generally rapid, with declining bilirubin levels observed within 24–48 hours. Exchange transfusion was required in a small but critical proportion of cases, predominantly among infants with hemolytic disease or delayed presentation. Short-term outcomes were favourable in the majority of neonates who received timely treatment, with resolution of jaundice and no immediate complications (Maisels & McDonagh, 2008; American Academy of Paediatrics Subcommittee on Hyperbilirubinemia, 2004).
Despite overall positive short-term outcomes, cases of acute bilirubin encephalopathy were documented, particularly among neonates with severe hyperbilirubinemia and delayed access to care. These infants exhibited neurological signs such as lethargy, hypotonia, poor feeding, or high-pitched crying. Although progression to kernicterus was rare in well-resourced settings, it remained a significant risk in low- and middle-income regions, underscoring disparities in early detection and management (Watchko & Tiribelli, 2013; Slusher et al., 2017). Collectively, the findings highlight neonatal jaundice as a condition with a broad clinical spectrum, where early diagnosis and prompt intervention are critical determinants of short-term outcomes and neurological safety (Olusanya et al., 2018; Hansen, 2011).
Table 1. Baseline Clinical and Demographic Characteristics of Neonates with Jaundice
	Characteristic
	Frequency (n = 200)
	Percentage (%)

	Sex
	
	

	Male
	112
	56.0

	Female
	88
	44.0

	Gestational age
	
	

	Term (≥37 weeks)
	146
	73.0

	Preterm (<37 weeks)
	54
	27.0

	Birth weight
	
	

	≥2500 g
	138
	69.0

	<2500 g (low birth weight)
	62
	31.0

	Age at presentation
	
	

	≤3 days
	94
	47.0

	4–7 days
	78
	39.0

	>7 days
	28
	14.0

	Type of jaundice
	
	

	Physiological
	122
	61.0

	Pathological
	78
	39.0

	Identified risk factors*
	
	

	Prematurity
	54
	27.0

	Exclusive breastfeeding with suboptimal intake
	66
	33.0

	ABO or Rh incompatibility
	32
	16.0

	G6PD deficiency
	28
	14.0

	Neonatal sepsis
	26
	13.0

	Birth trauma (cephalohematoma/bruising)
	18
	9.0

	Type of hyperbilirubinemia
	
	

	Unconjugated
	174
	87.0

	Conjugated
	26
	13.0

	Peak total serum bilirubin (TSB)
	
	

	<12 mg/dL
	96
	48.0

	12–17 mg/dL
	68
	34.0

	≥18 mg/dL
	36
	18.0

	Management received
	
	

	Observation only
	82
	41.0

	Phototherapy
	104
	52.0

	Exchange transfusion
	14
	7.0

	Short-term outcome
	
	

	Complete resolution
	186
	93.0

	Acute bilirubin encephalopathy
	14
	7.0


*Multiple risk factors may be present in a single neonate.

Table 2. Severity of Hyperbilirubinemia, Management Strategies, and Short-Term Outcomes
	Clinical Parameter
	n
	Percentage (%)

	Severity of hyperbilirubinemia (by peak TSB)
	
	

	Mild (<12 mg/dL)
	96
	48.0

	Moderate (12–17 mg/dL)
	68
	34.0

	Severe (≥18 mg/dL)
	36
	18.0

	Bhutani nomogram risk zone (predischarge)
	
	

	Low / Low-intermediate risk
	108
	54.0

	High-intermediate risk
	56
	28.0

	High-risk zone
	36
	18.0

	Primary management approach
	
	

	Observation only
	82
	41.0

	Phototherapy
	104
	52.0

	Exchange transfusion
	14
	7.0

	Response to phototherapy (n = 104)
	
	

	Effective bilirubin decline within 48 hours
	94
	90.4

	Suboptimal response
	10
	9.6

	Neurological complications
	
	

	Acute bilirubin encephalopathy
	14
	7.0

	No neurological complications
	186
	93.0

	Overall short-term outcome
	
	

	Complete clinical resolution
	186
	93.0

	Required intensive intervention or had complications
	14
	7.0





Discussion 
Neonatal jaundice remains one of the most common clinical conditions encountered in the early neonatal period, reflecting a complex interplay between physiological adaptation and pathological processes. The findings of this study on the clinical spectrum, diagnostic characteristics, and short-term outcomes of neonatal jaundice align with existing literature that recognises hyperbilirubinemia as both a frequent and potentially hazardous condition when not promptly identified and appropriately managed. While most cases are benign and self-limited, a significant minority progress to severe hyperbilirubinemia with attendant risks of acute bilirubin encephalopathy and kernicterus, underscoring the importance of early risk stratification and vigilant follow-up.
The predominance of physiological jaundice within the clinical spectrum observed is consistent with the well-described transitional increase in bilirubin production after birth, driven by increased red blood cell turnover and immature hepatic conjugation pathways (Dennery et al., 2001). However, the coexistence of pathological contributors—such as hemolytic disease, prematurity, sepsis, and breastfeeding-related jaundice—highlights the heterogeneity of neonatal jaundice presentations. Previous studies have emphasised that while physiological jaundice accounts for the majority of cases, pathological jaundice disproportionately contributes to severe outcomes, particularly in resource-limited settings (Kaplan & Hammerman, 2005; Olusanya et al., 2018). This reinforces the need for clinicians to distinguish between benign and high-risk forms early in the clinical course.
Diagnostic evaluation remains central to effective management. The use of total serum bilirubin (TSB) measurements, interpreted in relation to postnatal age in hours, represents a cornerstone of modern neonatal jaundice assessment. The predictive utility of predischarge bilirubin screening, as originally described by Bhutani et al. (1999), has transformed clinical practice by enabling early identification of infants at risk of developing significant hyperbilirubinemia after discharge. The alignment of this study’s diagnostic approach with hour-specific bilirubin nomograms supports their continued relevance in contemporary neonatal care. Moreover, incorporation of gestational age, birth weight, and clinical risk factors further refines risk stratification, consistent with recommendations from the American Academy of Paediatrics (AAP) and the National Institute for Health and Care Excellence (NICE) (American Academy of Pediatrics Subcommittee on Hyperbilirubinemia, 2004; Rennie et al., 2010).
Short-term outcomes observed in this study, particularly the favourable response to phototherapy in most cases, echo robust evidence supporting phototherapy as an effective, noninvasive treatment modality. Phototherapy works by converting unconjugated bilirubin into water-soluble isomers that can be excreted without hepatic conjugation, thereby rapidly reducing serum bilirubin levels (Maisels & McDonagh, 2008). The low incidence of treatment failure and minimal need for exchange transfusion are encouraging and reflect adherence to evidence-based treatment thresholds. Historically, exchange transfusion carried significant risks, including electrolyte imbalance, infection, and mortality, and its declining use represents a major advance in neonatal care (Newman & Maisels, 1992).
Nevertheless, the occurrence of severe hyperbilirubinemia in a subset of neonates underscores persistent gaps in prevention and early detection. Studies from high-income countries report relatively low incidences of hazardous hyperbilirubinemia, yet even in these settings, cases continue to occur, often linked to delayed follow-up, inadequate breastfeeding support, or unrecognised hemolysis (Kuzniewicz et al., 2014). In contrast, the burden is substantially higher in low- and middle-income countries, where limited access to screening, timely treatment, and follow-up care amplifies the risk of adverse outcomes (Slusher et al., 2017; Olusanya et al., 2018). These disparities contextualise the findings of this study within a broader global health framework, emphasising that neonatal jaundice is not merely a clinical issue but also a systems-level challenge.
The neurological implications of uncontrolled hyperbilirubinemia warrant particular attention. Bilirubin-induced neurologic dysfunction results from the deposition of unconjugated bilirubin in vulnerable brain regions, leading to both acute and chronic sequelae (Watchko & Tiribelli, 2013). Although this study focused on short-term outcomes, the absence or rarity of acute bilirubin encephalopathy among managed cases suggests effective early intervention. However, even transient or moderate elevations in bilirubin have been associated with subtle neurodevelopmental effects, prompting ongoing debate regarding “safe” bilirubin thresholds (Hansen, 2011). This underscores the importance of a cautious and individualised approach to management, especially in preterm or clinically unstable infants.
Prematurity represents a particularly vulnerable subgroup, as immature blood–brain barrier function and reduced albumin-binding capacity increase susceptibility to bilirubin neurotoxicity at lower TSB levels (Maisels et al., 2012). Although term and near-term infants may tolerate higher bilirubin concentrations, uniform application of treatment thresholds without consideration of gestational age and comorbidities may underestimate risk in preterm populations. The diagnostic and management strategies observed in this study appear consistent with tailored approaches recommended for different gestational age groups, reinforcing best practice standards.
Breastfeeding-associated jaundice remains a clinically important entity within the spectrum observed. While breastfeeding jaundice in the first week of life is often related to suboptimal intake and dehydration, breast milk jaundice later in the neonatal period reflects altered bilirubin metabolism and enterohepatic circulation (Dennery et al., 2001). Importantly, breastfeeding itself should be supported rather than discouraged, with emphasis on optimising feeding techniques and monitoring bilirubin levels. Evidence-based guidance consistently advocates for continued breastfeeding alongside appropriate treatment, given its well-established benefits for infant health (American Academy of Paediatrics Subcommittee on Hyperbilirubinemia, 2004).
From a public health perspective, the findings of this study resonate with global estimates highlighting neonatal jaundice as a contributor to neonatal morbidity and mortality. Analyses from the Global Burden of Disease Study have identified severe neonatal jaundice as a preventable cause of death and long-term disability, particularly in settings lacking universal screening and treatment infrastructure (Bhutani et al., 2013; Olusanya et al., 2018). The short-term outcomes reported here suggest that when evidence-based diagnostic and therapeutic strategies are implemented, outcomes are largely favourable. This reinforces calls for scaling up simple, cost-effective interventions—such as universal bilirubin screening, standardised treatment protocols, and caregiver education—to reduce preventable harm.
The diagnostic characteristics highlighted in this study also emphasise the role of clinical vigilance. Visual assessment alone is insufficient for accurately estimating bilirubin levels, particularly in infants with darker skin tones, a limitation well-documented in prior research (Rennie et al., 2010). Reliance on objective measurements, whether serum or transcutaneous bilirubin, is therefore essential. Integration of these tools into routine neonatal care pathways can mitigate the risk of missed or underestimated hyperbilirubinemia, particularly in early discharge settings.
Despite its strengths, interpretation of the short-term outcomes must be tempered by recognition that long-term neurodevelopmental follow-up was beyond the scope of this analysis. While immediate resolution of jaundice and avoidance of acute complications are critical, subtle cognitive or auditory sequelae may only become apparent later in childhood (Hansen, 2011). Future studies incorporating longitudinal follow-up would provide a more comprehensive understanding of the true burden of neonatal jaundice and the effectiveness of current management strategies.

Conclusion
This study reinforces neonatal jaundice as a condition with a broad clinical spectrum, ranging from benign physiological elevations in bilirubin to potentially devastating neurological injury. The diagnostic characteristics observed support the continued use of hour-specific bilirubin assessment combined with clinical risk evaluation, in line with international guidelines. Favourable short-term outcomes in most cases highlight the effectiveness of timely phototherapy and structured management protocols. However, the persistence of severe cases underscores ongoing challenges in early detection, follow-up, and health system capacity, particularly in low-resource settings. Addressing these gaps through universal screening, caregiver education, and equitable access to treatment remains essential to reducing the global burden of neonatal jaundice and improving neonatal outcomes.
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