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Learning objectives

• Explain bilirubin physiology

• Define neonatal jaundice

• List main causes of hiperbilirubinaemia in 

neonates

• Give examples of treatment for neonatal 

jaundice



Neonatal Jaundice

• Pathophysiology

• Clinical presentation

• Work up

• Diagnosis

• Management

• Medication

• Follow up



Where it all began…



FIGURE 1. Miss Jean Ward, in 1956, with 
one of the earliest infants given 
phototherapy at Rochford General 
Hospital. Courtesy of BMJ Publishing 
Group.
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FIGURE 2. The first artificial light apparatus 
devised for cradle illumination of infants at 
Rochford General Hospital. The 
hemicylindrical stainless steel reflector, 
suspended on a height-adjustable 
moveable gantry, contains eight 24-in light 
blue 40-W fluorescent tubes spaced 2 in 
apart. A cot can be wheeled underneath 
the reflector, and the lights can be 
switched on separately to vary the amount 
of power delivered.3 Reprinted with 
permission.
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Pathophysiology

• Accumulation of unconjugated bilirubin

• Normal transitional phenomenon

• Unconjugated bilirubin is neurotoxic



BILIRUBIN PHYSIOLOGY



FIGURE 3. Neonatal bilirubin metabolism. 
From Stokowski.7 Reprinted with 
permission.
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HYPERBILIRUBINEMIA 
PATHOPHYSIOLOGY



FIGURE 3. Neonatal bilirubin metabolism. 
From Stokowski.7 Reprinted with 
permission.
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Breastfeeding jaundice

• Within the first 7 days of life

• Result of increased enterohepatic circulation 



Breast milk jaundice

• β-glucuronidase

• genetic polymorphisms in the coding 
sequences of the UDPGT1A1 or OATP2 genes



Epidemiology

• 6.1% infants have bilirubin >220 μmol/L

• 4.3% of 47,801 infants total serum bilirubin 
levels in a range in which phototherapy  

• In some developing countries, the incidence of 
severe neonatal jaundice may be as much as 
100 times higher



Epidemiology

• East Asian, American Indian, and Greek descent

• Male infants

• Inversely proportional to gestational age

• The incidence of kernicterus in North America and 
Europe ranges from 0.4-2.7 cases per 100,000 births. 
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Clinical presentation - history

• On the second or third day of life

• Jaundice that is visible during the first 24 
hours of life is likely to be nonphysiologic

• If continues beyond the first 1-2 weeks of life 
check newborn metabolic screen for 
galactosemia and congenital hypothyroidism



Clinical presentation – family history

• Previous sibling with jaundice in the neonatal 
period

• Other family members with jaundice or known 
family history of Gilbert syndrome

• Anemia, splenectomy, or bile stones in family 
members or known heredity for hemolytic 
disorders Liver disease 



Clinical presentation - MHx

• Maternal illness suggestive of viral or other 
infection 

• Maternal drug intake

• Delayed cord clamping

• Birth trauma with bruising and/or fractures. 



Clinical presentation - Postnatal history 

• Loss of stool color

• Breastfeeding

• Greater than average weight loss

• Symptoms or signs of hypothyroidism

• Symptoms or signs of metabolic disease (eg, 
galactosemia) 

• Exposure to total parental nutrition 



Clinical presentation-physical



Mechanisms of Hyperbilirubinemia
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FIGURE 3. Neonatal bilirubin metabolism. 
From Stokowski.7 Reprinted with 
permission.
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Work up – laboratory studies

• Transcutaneous bilirubin

• Total serum bilirubin

• Conjugated bilirubin

• Unconjugated bilirubin
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Differential diagnosis 

• Biliary Atresia
• Breast Milk Jaundice
• Cholestasis
• Cytomegalovirus Infection
• Dubin-Johnson Syndrome
• Duodenal Atresia
• Galactose-1-Phosphate Uridyltransferase Deficiency 

(Galactosemia) 
• Hemolytic Disease of Newborn
• Hepatitis B
• Hypothyroidism 
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Management

• Phototherapy

• IVIG

• Exchange transfusion



FIGURE 4. Diagram courtesy of Mary 
Puchalski.
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Phototherapy

• Wavelenght 450-460nm

• Irradiation level of 30-40 μW/cm2/nm

• Distance to infants skin 10-50cm



FIGURE 11. Using a radiometer to measure 
irradiance level during phototherapy.
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FIGURE 5. Two halogen spotlight are used 
to provide more complete coverage. Note 
that the lights are not superimposed over 
the same area of skin but are used to 
provide coverage over different body 
surface areas on this large infant.
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FIGURE 6. The Bili-Bassinet (Natus Medical 
Incorporated) is a phototherapy delivery 
system that provides combination 
phototherapy. Courtesy of Olympic 
Medical.
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FIGURE 7. Phototherapy system that 
comprises a light-emitting diode and the 
option to switch between single or double 
phototherapy at the touch of a button 
(NeoBlue, Natus Medical Inc, San Carlos, 
California). Courtesy of Natus Medical Inc.
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FIGURE 8. Halogen spot light phototherapy 
system. Courtesy of GE Healthcare. 
Reprinted with permission.
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FIGURE 9. Phototherapy systems that 
incorporate fluorescent tubes. 
Conventional bank lights (A) can be 
positioned over an infant in a bassinet or 
incubator. Courtesy of Olympic Medical. An 
overhead system that combines blue and 
white tubes is both effective and caregiver 
friendly (B). Courtesy of Draeger Medical. 
With the BiliBed (C), the infant lays on a 
soft mattress of fluorescent tubes, 
receiving high-intensity phototherapy from 
below. Courtesy of Medela, Inc.
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FIGURE 10. Fiberoptic blanket 
phototherapy system. Courtesy of GE 
Healthcare.
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FIGURE 12. Properly positioned 
phototherapy eye shields.
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Phototherapy

Hansen TW. Therapeutic approaches to neonatal jaundice: an international survey. Clin Pediatr (Phila). 

Jun 1996;35(6):309-16.



Guidelines

• CPS =AAP

• NICE



Guidelines for phototherapy in hospitalized infants of 35 or more weeks’ gestation. Note: 

These guidelines are based on limited evidence and the levels shown are approximations.

et al. Pediatrics 2004;114:297-316

©2004 by American Academy of Pediatrics



Risk factors

• Isoimmune hemolytic disease

• Sigificant lethargy

• Asphyxia

• Temperature instability

• Acidosis

• Sepsis

• Albumin levels < 3mg/dl







Phototherapy – practical aspects

• Naked infants

• Cover inside of bassinet with reflecting 
material

• No increase of insensible water loss – do not 
adjust fluids routinely in preterm infants!



Phototherapy - monitoring

• serum bilirubin values (>500 μmol/L or 30 mg/dL), 
monitor bilirubin q1h 

• q 6-12 h  

• “The higher the rise the quicker the fall”

• Discontinued bilirubin fall 25-50 μmol/L (1.5-3 
mg/dL) below the level that triggered the initiation 
of phototherapy

• follow-up bilirubin 6-12 h after discontinuation for 
rebound



IVIG

• 500-1000mg/kg dose over  2-4hours

• Repeat dose if necessary, q 12h if bilirubin 
continues to rise









Indications for exchange transfusion-previous criteria

• anemia (cord hemoglobin < 11 g/dL), elevated 
cord bilirubin level (>70 μmol/L or 4.5 mg/dL), 
or both. 

• rapid rate of increase in the serum bilirubin 
level (>15-20 μmol/L /h or 1 mg/dL/h) 

• moderate rate of increase (>8- 10 μmol/L/h or 
0.5 mg/dL/h) in the presence of moderate 
anemia (11-13 g/dL)

• vigintiphobia



Guidelines for exchange transfusion in infants 35 or more weeks’ gestation.Note that these 

suggested levels represent a consensus of most of the committee but are based on limited 

evidence, and the levels shown are approximations. 

Subcommittee on Hyperbilirubinemia Pediatrics 

2004;114:297-316

©2004 by American Academy of Pediatrics



Management of babies readmitted for jaundice

• Start phototherapy ASAP

• Do not start iv fluids unless clinical signs of 
dehydration are present

• Oral feeding is preferable if tolerated



Follow up

• 2 successive serum bilirubin levels 
demonstrating a trend towards lower values. 

• auditory function prior to discharge in infants 
who have had severe jaundice. 



Nomogram for designation of risk in 2840 well newborns at ≥36 weeks’ gestational age with 

birth weight of ≥2000 g or ≥35 weeks’ gestational age and birth weight of ≥2500 g based on 

the hour-specific serum bilirubin values. 

Maisels M J et al. Pediatrics 2009;124:1193-1198

©2009 by American Academy of Pediatrics
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