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Flowchart: Management of neonatal jaundice 

 
 
 
 
 
 

 
 

Queensland Clinical Guidelines Neonatal jaundice: F22.7-1-V7-R27 

Phototherapy
• Check spectral irradiance and 

output of light source
• Repeat TSB as per nomogram
• Plot TSB levels on nomogram 

(gestation, weight and age 
appropriate)

• If TSB rising consider intensive 
phototherapy

• Nurse baby unclothed except for 
nappy

• Protect eyes
• Continuous observation of baby
• Monitor baby’s temperature
• Continue normal oral feeds
• Assess hydration status
• Discontinue depending on baby’s 

age, TSB and cause of 
hyperbilirubinaemia

Risk factors
Maternal

• Blood group O
• Rh D negative
• Red cell antibodies 
• Genetic–family history, East 

Asian, Mediterranean
• Diabetes
• Previous jaundiced baby required 

phototherapy
Neonatal

• Feeding– BF, reduced intake
• Haematoma or bruising
• Polycythaemia
• Haemolysis causing factors 
• Bowel obstruction
• Infection, preterm, male

All babies
• Assess for risk factors
• Examine for jaundice─visual/TcB

Baby appears 
jaundiced?

Management

• 
• 
• 
• 
• Plot TSB on nomogram (gestation, 

weight and age appropriate) for 
treatment regimen

• Treat/manage underlying disease
• Commence phototherapy as 

indicated
• Nutrition─support breast feeding 

and adequate intake of formula 
feeding babies

• Assess output─volume/amount  
and colour (especially pale stools)

• Exchange transfusion─refer to 
tertiary centre

• Discuss management plan with 
parents

• Provide QCG parent information 

• If conjugated bilirubin ≥ 25 
micromol/L or  ≥ 10% of total 
bilirubin (whichever is greater) 
OR pale stools:
o Urgent LFT/BGL/INR
o Discuss referral to 

paediatric surgeon/
gastroenterologistB
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Urgent medical response
• Check maternal ABO and Rh D 

blood group and red cell antibody 
screening 

• Blood tests:
o Urgent TSB including 

conjugated and unconjugated 
o FBC
o ABO group; type Rh D (or 

other if other maternal 
antibodies) 

o DAT
• Consider in select babies:

o Urea and electrolytes
o LFT
o Albumin
o Blood culture
o Congenital infection screen
o Screen for inborn errors of 

metabolism (unwell baby/
severe jaundice)

o Urine MCS
o C-reactive protein

B
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ho

ur
s • Check maternal ABO and Rh D 

blood group and red cell antibody 
screening 

• Blood tests:
o ABO and RhD type, DAT
o Other tests as indicated (as 

above)

Yes

No

• Often BF related
• History and clinical examination
• Blood tests:

o TSB including conjugated and 
unconjugated

o FBC and reticulocytes
o TFT/LFT

• Check for dark urine and/or pale 
stools

• Check NBST for inborn errors of 
metabolism (repeat)

• Consider:
o G6PD screen; transferase 

deficiency and red cell 
membrane disorders

o CF–sweat test/genetic markers
o Inborn errors of metabolism
o Urine MCS, CMV and reducing 

substances
o Abdominal ultrasound

Abbreviations: BF breastfeeding; BGL blood glucose level; CF cystic fibrosis; CMV cytomegalovirus; 
DAT direct antiglobulin test; FBC full blood count; G6PD glucose 6 dehydrogenase deficiency;  
INR international normalised ratio; LFT liver function tests; MCS microscopy, culture and sensitivity; NBST 
newborn bloodspot screening test; Rh rhesus; TcB transcutaneous bilirubin; TFT thyroid function tests; 
TSB total serum bilirubin; USS ultrasound scan; < less than; ≥ equal to or greater than 
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Abbreviations 
ABR Auditory brainstem-evoked response 
ANSD Auditory neuropathy spectrum disorder 
BIND Bilirubin induced neurologic dysfunction 
CMV Cytomegalovirus 
CNS Central nervous system 
DAT Direct antiglobulin test 
G6PD Glucose-6-phosphate dehydrogenase deficiency 
HDN Haemolytic disease of the newborn 
INR International normalised units 
IVIg Intravenous immunoglobulin 
LED Light emitting diode 
LFT Liver function tests 
NBST Newborn bloodspot screening test 
RBC Red blood cell(s) 
SNHL Sensorineural hearing loss 
TcB Transcutaneous bilirubin 
TSB Total serum bilirubin 
USS Ultrasound scan 
UV Ultraviolet  

Definitions 

Alagille syndrome Genetic disorder with absent, narrowed or reduced number of bile ducts and other 
clinical features.1 

Athetoid cerebral 
palsy 

Cerebral palsy with abnormal involuntary movements associated with damage to the 
basal ganglia.2 

Auditory brainstem-
evoked response Neurologic test of auditory brainstem function in response to auditory stimuli.3 

β glucuronidase Enzyme that converts conjugated bilirubin to unconjugated bilirubin form in breastfed 
babies.4 

Bilirubin 
encephalopathy Acquired metabolic encephalopathy caused by unconjugated hyperbilirubinaemia.5 

Conjugated 
hyperbilirubinaemia 

Increased levels of conjugated (water soluble) bilirubin caused by obstruction, 
infection, toxins or metabolic/genetic or alloimmune disorders.1 Levels greater than 
25 micromol/L (or equal to, or greater than 10%) direct bilirubin of total bilirubin level 
may indicate the need for further investigations4,6 

Coombs test Also known as a direct antiglobulin test. See Direct Antiglobulin Test (DAT). 
Direct Antiglobulin 
Test  

An agglutination test that detects the presence of antibodies that are bound to red 
blood cells cause haemolysis. Historically known as a Coombs test.7 

Extreme 
hyperbilirubinaemia Total serum bilirubin (TSB) approaching exchange transfusion range.8 
Haemolysis Destruction of red blood cells in the blood stream.8,9 

Haemolytic disease of 
the newborn (HDN) 

Haemolytic disease of the newborn (HDN) is characterised by a breakdown of red 
blood cells (RBC) by maternal antibodies. Antibodies to the RhD, Rhc and Kell 
antigen are the most common causes of severe HDN in Australia.10 

Hyperbilirubinaemia Increased level of bilirubin in the blood.11 

Intensive 
phototherapy 

Phototherapy provided by light source(s) with irradiance of at least 30microW cm-2 

nm-1 over the waveband interval 460–490 nm-1 with maximum body surface 
exposure12 

Kernicterus Yellow staining of the brain caused by unbound, unconjugated bilirubin crossing the 
blood brain barrier.5 

Minor blood type Less common blood group associated with causing severe haemolytic disease of the 
newborn.13 

Opisthotonus Severe hyperextension causing backward arching of the head, neck, and spine.14 

Prolonged jaundice Jaundice that persists after day 14 in term babies and day 21 in preterm babies and 
is more common in breast fed babies.14 

Retrocollis Spasmodic torticollis (abnormal, asymmetrical head or neck position) where the 
head is drawn back.14 

Sensorineural hearing 
loss 

Acquired permanent hearing loss caused by damage to the cochlear nuclei and 
central auditory pathways.15 

Severe/significant 
hyperbilirubinaemia Hyperbilirubinaemia requiring phototherapy and/or further treatment.6,16 

Spectral irradiance Amount of spectral energy (microW) delivered per unit area (cm2) of exposed skin at 
a particular wavelength (nm) measured as microW/cm2/nm.12 

Standard 
phototherapy 

Phototherapy provided by light source(s) with irradiance of 25–30 microW cm-2 nm-1 

over the waveband interval 460–490 nm-1.4,12 

Total serum bilirubin  The sum value of conjugated and unconjugated bilirubin.17 May also be referred to 
as serum bilirubin (SBR). 

Unconjugated 
hyperbilirubinaemia  

Increased levels of unconjugated (lipid soluble) bilirubin usually caused by 
haemolysis, immature liver or sepsis.4 

Woman/women In QCG documents, the terms woman and women include people who do not 
identify as women but who are pregnant or have given birth.  

https://en.wikipedia.org/wiki/Basal_ganglia
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1 Introduction 
Neonatal hyperbilirubinaemia (jaundice) is a common condition requiring medical attention in 
newborn babies.18 Approximately 60% of term and 80% of preterm babies develop jaundice in the 
first week of life.11  
 
In 2020 3.6% of all babies born in Queensland had jaundice requiring phototherapy. Early recognition 
and appropriate treatment is required19 to prevent bilirubin encephalopathy and severe 
neurodisability.11 

1.1 Aetiology 

Table 1. Aetiology 

Aspect Consideration 
Physiology • Hyperbilirubinaemia (jaundice) occurs when there is an imbalance 

between bilirubin production, conjugation and elimination 
• The breakdown of red blood cells (RBC) and haemoglobin4,20 cause 

unconjugated bilirubin to accumulate in the blood11  
• Unconjugated bilirubin binds to albumin and is transported to the liver 

where it is converted to conjugated bilirubin  
• Conjugated bilirubin is water soluble and eliminated via urine and faeces21  
• Unbound unconjugated bilirubin is lipid soluble and can cross the blood-

brain barrier4 
Appearance • The baby presents with a yellowish appearance resulting from the 

accumulation of bilirubin in the skin, mucous membranes and conjunctiva 
or sclera11 
o Is a sign of elevated levels of bilirubin in the blood4  

Onset by type • Pathological: 
o Early onset mostly occurring within 24 hours of age 
o Requires urgent and immediate investigation and treatment 
o Refer to Section 3.1 Causes of pathological jaundice 

• Physiological: 
o Mild unconjugated hyperbilirubinaemia22 
o Occurs after 24 hours of age  
o Is transient19  
o Mostly benign4  
o Refer to Section 3.2 Causes of physiological jaundice 

• Prolonged: 
o Begins or persists after day 14 in term babies and day 21 in preterm 

babies25  
o Is more common in breastfed babies 
o Refer to Section 3.3 Causes of prolonged jaundice 

Clinical 
significance 

• Jaundice at high peak level can cause brain damage 
• Underlying aetiology can be associated with a variety of diseases 
o May be serious or life threatening  

• Investigate (and if indicated initiate treatment) if: 
o Early onset with a high peak level21  
o Elevated conjugated bilirubin component20  
o Persists after the normal time for jaundice to resolve4  
o Present in a baby with other clinical illness or abnormalities 
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2 Risk factors 
2.1 Maternal risk factors 

Table 2. Maternal risk factors 

Aspect Consideration 

Blood group 
• Blood group O 
• Rh D negative 
• Red cell antibodies—D,C,c,E,e and K and certain others23 

Previous baby 
with jaundice20 

• Required phototherapy or other treatment 

Diabetes20 • High red cell mass in baby where there is poorly controlled maternal 
diabetes (any type) 

Genetic24 
• East Asian20 
• Mediterranean25,26 
• Family history of inherited haemolytic disorders (e.g. G6PD deficiency, 

hereditary spherocytosis)20 
Lifestyle  • Smoking 

2.2 Neonatal risk factors 

Table 3. Neonatal risk factors 

Aspect Consideration 

Feeding 

• Breast milk: 
o β glucuronidase in breast milk increases the breakdown of conjugated 

bilirubin to unconjugated bilirubin in the gut4 
o Lipoprotein lipase and nonesterified fatty acids in breast milk may 

inhibit normal bilirubin metabolism27,28 
• Factors that delay normal colonisation with gut bacteria resulting in high 

concentration of bilirubin in the gut 
• Low breastmilk supply (may be due to delayed milk production) or 

formula intake leading to dehydration and increased enterohepatic 
circulation4,29 thus resulting in increased concentration of bilirubin24 

• Prolonged parenteral nutrition 

Haematological18,20 

• Factors causing haemolysis (immune or non-immune)4 
• Polycythaemia 
• Haematoma or bruising 
• Hyperbilirubinaemia accompanied by anaemia 

Gastrointestinal30 • Bowel obstruction 

Other4,20,24 

• Infection 
• Prematurity—hyperbilirubinaemia more prevalent than in term babies 

due to the immaturity of RBC, liver, and gastrointestinal tracts31 
• Male 
• Severe fetal growth restriction (FGR) 
• Delayed cord clamping20 
o The benefits of delayed cord clamping (e.g. reduced risk of iron 

deficiency at 3–6 months of age) outweigh the perceived risks, 
including jaundice10 

• Certain medications (e.g. ceftriaxone)  
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3 Causes of jaundice 
Jaundice peaking on the third to fifth day of life is likely to be caused by normal newborn physiology. 
However, a pathological cause of jaundice may coexist with physiological jaundice. 
 
Regardless of the underlying cause, the following factors increase the level of free bilirubin (bilirubin 
unbound to albumin) in the circulation and so can increase the risk of bilirubin encephalopathy: 

• Acidosis or hypoxia 
• Hypothermia 
• Hypoalbuminaemia 
• Infection 
• Certain medications given to the woman or baby [refer to 6.1 Medication use] 

3.1 Causes of pathological jaundice 
The early onset of jaundice is a risk factor for severe hyperbilirubinaemia requiring immediate 
treatment.24 Babies who develop jaundice in the first 24 hours of life, particularly due to haemolysis, 
are at risk of developing acute and chronic bilirubin encephalopathy.4,17 When jaundice has a high 
peak level regardless of the cause, treatment is required to prevent brain damage. 
 
Less common causes of jaundice may present early but can be episodic related to the timing of an 
insult such as infection or exposure to an oxidant in G6PD deficiency. Others, such as pyloric 
stenosis are much more likely to cause late onset jaundice. 

Table 4. Causes of pathological jaundice 

Aspect Common causes Less common causes 

Haemolysis 

• Blood extravasation 
o Bruising/birth trauma 

• Haemorrhage (e.g. cerebral, 
pulmonary, intra-abdominal) 

• Isoimmunisation4,18: 
o ABO (low risk) or Rh D (high 

risk) alloantibodies 
o Other blood group 

alloantibodies–Kell and Rh C 
and E are the most common13  

• RBC enzyme defects: 
o G6PD deficiency 
o Pyruvate kinase deficiency20 

• Hereditary RBC membrane 
abnormalities: 
o Spherocytosis 
o Elliptocytosis 

• Haemoglobinopathies 
o Alpha thalassaemia 

• Infection 

Decreased 
conjugation of 
bilirubin in the 
liver28,32,31 

• Gilbert Syndrome (glucuronyl 
transferase deficiency disorder) 

• Congenital hypothyroidism 

• Other glucuronyl transferase 
deficiency disorders 
o Crigler-Najjar Syndrome33 
o Transient familial neonatal 

hyperbilirubinaemia/Lucey-
Driscoll syndrome (may be 
severe) 

• Congenital hypopituitarism 

Decreased 
excretion of 
bilirubin4,20,27 

• Abnormal biliary ducts (e.g. 
intrahepatic biliary atresia or 
extrahepatic biliary stenosis or 
atresia) 

• Cystic fibrosis 

• Conditions causing abnormal 
biliary ducts, (e.g. Alagille 
Syndrome, choledochal cyst) 

• Increased enterohepatic bilirubin 
recirculation 
o Bowel obstruction, pyloric 

stenosis 
• Meconium ileus or plug, cystic 

fibrosis 

Liver cell damage 
(may cause 
combination of 
decreased bilirubin 
uptake, 
conjugation and/or 
excretion) 

• Congenital infections: 
o Cytomegalovirus (CMV), 

Herpes simplex virus (HSV) 
o Toxoplasmosis, rubella, 

syphilis, varicella zoster, 
parvovirus B19 causing 
hepatitis 

• Inborn errors of metabolism (e.g. 
urea cycle defects, galactosaemia, 
fatty acid oxidation defects) 
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3.2 Causes of physiological jaundice 
In the first week of life, most babies have a total serum bilirubin (TSB) that exceeds the upper limit of 
normal for an adult.22 Jaundice resulting from a small increase in unconjugated bilirubin after birth is 
normal and generally does not need to be investigated or treated.23,33,34  

Table 5. Causes of physiological jaundice 

Aspect Consideration 

Context 
• Physiological jaundice is transient, mild unconjugated 

hyperbilirubinaemia34 
• More common in first born babies35 
• Mostly benign36 

Causes 

• Increased bilirubin levels secondary to an increase in the volume and a 
decrease in the life span of RBC, and an immature liver with reduced 
enzyme activity20,37 

• Normal population variation in maturation of bile metabolism after birth 
• More common in breastfed baby where there is inadequate milk intake34 
• If baby unwell, has risk factors for underlying disorder or has a TSB above 

the treatment line, consider pathological causes 

Characteristics 
• Usually first seen on day two of life22  
• Peaks on day three in term babies and days five to six in preterm babies38 
• Usually resolves in the first week to 10 days of life in a term baby or within 

three weeks in a preterm baby 

Management 

• Usually does not require treatment39 
• Reassure the parents and monitor the baby37 
• Investigate unwell jaundiced baby for underlying disease 
• Treat any pathological cause if identified 
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3.3 Causes of prolonged jaundice 
Present in 15–40% of well, breastfed babies at 2 weeks of age, and 9% of well, breastfed babies at 4 
weeks of age.25 Prolonged jaundice is usually harmless but can be an indication of serious disease 
such as biliary atresia or serious liver disease.6 

Table 6. Prolonged jaundice 

Aspect Common causes Less common causes  

Unconjugated 
hyperbilirubinaemia 

• Inadequate nutrition and 
hydration more common in 
exclusively breastfeeding baby 
(e.g. breastmilk jaundice4,26,40) 
o Commonly presents between 

days four and seven with a 
peak at two to three weeks of 
age, and resolves by three 
months of age34 

• Infection 
• G6PD deficiency 
• Spherocytosis 
• Pyloric stenosis4,26,27 
• Inherited disorders (e.g. Gilbert’s 

Syndrome33) 
• Congenital hypothyroidism 

Conjugated 
hyperbilirubinaemia 

 • Biliary atresia4 
• Idiopathic neonatal 

cholestasis1,4,41,42 
• Inherited disorders (e.g. Alagille 

Syndrome) 
• Congenital hypopituitarism 
• Congenital CMV 

Unconjugated 
and/or conjugated 
hyperbilirubinaemia 

• Congenital hypothyroidism37 
• Haemolysis43 
o Rh D or other haemolytic 

disease 
o Usually unconjugated initially 

then conjugated bilirubin levels 
rise 

• G6PD deficiency44 
o Can cause episodic or 

prolonged jaundice depending 
on oxidant exposure 

• Infection 
• Metabolic disorders 
• Congenital hypopituitarism27 
• Parenteral nutrition 
• Inborn errors of metabolism4 
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4 Clinical assessment 
Early identification of risk factors and repeated visual assessment is required to prevent severe 
consequences and to diagnose underlying causes.20,27 In babies with significant risk factors (e.g. 
unwell babies, preterm babies, babies at risk for haemolytic conditions), screen using transcutaneous 
bilirubinometry (TcB) and/or TSB.  

Table 7. Clinical assessment 

Aspect Consideration 

Visual assessment 

• Examine all babies for jaundice:20 
o Every 8–12 hours in the first 72 hours of life 
o Prior to discharge [refer to Section 8 Discharge planning] 

• Do not rely on visual examination alone18,45 as can lead to errors in 
babies who18,20,45: 
o Have darker skin tones18,20,45 
o Are receiving phototherapy 

• Jaundice appears cephalocaudal and regresses in the reverse 
order18 

• There is poor correlation of TSB and visual assessment even18: 
o In natural light or a well-lit room 
o If blanching the skin with a finger18 
o Visual estimation of bilirubin levels  

Potential signs of 
bilirubin 
encephalopathy27,37,46,47 

• Lethargy 
• Poor feeding 
• Vomiting 
• High pitched cry 
• Hypotonia followed by hypertonia 
• Opisthotonus 
• Seizure 

Feeding4 • Refer to Table 13. Nutritional considerations 
• Refer to Queensland Clinical Guideline Establishing breastfeeding48 

Weight 

• Assess weight in first week of life4,49,50 
o Loss of 10% of birth weight is acceptable in first week of life 
o Usually return to birth weight by 7–10 days of life 
o The percentage of weight loss on day three may be predictive of 

significant hyperbilirubinaemia50 (low level evidence) 

Urine 

• Four or more wet nappies per day by 72 hours of age indicates 
adequate milk intake50 
o Refer to Queensland Clinical Guideline Establishing 

breastfeeding48 
• Dark urine may be indicative of conjugated hyperbilirubinaemia47 
• Urates are commonly present in the urine of newborn babies up to 

96 hours of age40,47 

Stools47,50 
• Three to four stools per day by the fourth day of life are usual50 
• Stools change from meconium to mustard yellow by third day of life50 
• Pale stools and jaundice are key indicators of liver disease47 

Pathology 
• Refer to Section 5 Investigations 
• If conjugated bilirubinaemia is suspected also check liver function 

tests (LFT), INR and blood glucose level 

Consultation and 
referral21,35 

• If there are signs of conjugated hyperbilirubinaemia present (e.g. 
dark urine and pale stools) referral to a tertiary service for urgent 
investigation and treatment26,27,47,51 is required to reduce the risk of 
secondary complications17,52,53  
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5 Investigations 
The urgency of investigations and treatment depends on the clinical presentation of the baby. An 
unwell baby requires more urgent investigation and treatment as the underlying aetiology can be 
associated with a variety of pathological causes. 

5.1 Measurement of bilirubin 
A baby’s TSB or TcB and gestation are good predictors of hyperbilirubinaemia risk. There is 
insufficient evidence available to support universal bilirubin screening to prevent chronic bilirubin 
encephalopathy20 and some evidence of harm (due to overuse of phototherapy).53 

Table 8. Measurement of bilirubin 

TcB 

Measurement 

• Measure in visibly jaundiced baby if: 
o Postnatal age greater than 24 hours46 
o Gestation greater than 35 weeks46—more reliable in term babies54 

• Correlation of TcB with TSB on nomogram55: 
o Needs further evaluation and may increase false negative rate 

• If TcB is greater than 250 micromol/L or less than 50 micromol/L below 
threshold for phototherapy measure the TSB56,57 

• Clinical decision regarding treatment is based on TcB trend and not one 
value58 [refer to Table 14. Phototherapy treatment] 

TcB meter4,59 

• Screens for unconjugated hyperbilirubinaemia 
• Estimates bilirubin levels in the skin from wavelength patterns of light 

reflected from the skin and subcutaneous tissues60  
• Estimates the TSB from mathematical algorithm accounting for 

haemoglobin and skin pigments 
• Predictive in identifying babies who need phototherapy4 

Precautions 

• Not recommended to assess bilirubin if: 
o Jaundice is prolonged or there is conjugated hyperbilirubinaemia61 
o Baby receiving phototherapy (accuracy is unknown and may 

overestimate/underestimate levels62-64)  
o Baby has had phototherapy4,61 
o Baby has had an exchange transfusion 

TSB 

Measurement 

• Measure in visibly jaundiced baby if: 
o Less than 24 hours of age 
o Less than 35 weeks gestation 
o Known DAT positive 

• Continue measuring when6: 
o Level is at or above treatment thresholds 
o Therapeutic intervention is being considered 

Considerations 

• Gold standard for diagnosing hyperbilirubinaemia 
• Point of care (e.g. blood gas analyser) and laboratory testing measure the 

sum of conjugated and unconjugated bilirubin in serum26 
• May need to measure total, unconjugated and conjugated bilirubin in 

pathology laboratory to ensure conjugated hyperbilirubinaemia is not 
missed (especially in unwell baby and /or severe or prolonged jaundice) 

• Combine blood testing to reduce number of venepunctures to baby  
Nomograms 

Context 

• Use to6,8,9,65,66: 
o Identify babies at risk of developing significant hyperbilirubinaemia67 
o Monitor the trend of the TSB or TcB 
o Plot TSB on nomogram appropriate for baby’s age in hours, gestation 

and birth weight8 
• If TSB is in treatment zone or less than 50 micromol/L below treatment 

level repeat TSB according to nomogram8 
• Refer to Queensland Clinical Guidelines: Nomograms for jaundice, 

phototherapy and exchange transfusion68 
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5.2 Pathological jaundice investigations  

Table 9. Initial investigations for pathological jaundice  

Aspect Consideration 

Context 

• Jaundice appearing within 24 hours of birth always requires urgent 
investigation (especially to rule out haemolysis) and treatment11,20 

• If the onset is between 24 and 48 hours, some investigations may be 
required but treatment may not be necessary 

• A baby who is thriving and feeding well requires fewer investigations than 
an unwell baby who is not thriving 

• A clinically well looking baby without risk factors for an underlying disease, 
whose jaundice is below the exchange transfusion threshold requires20: 
o TSB to identify if treatment required 
o Full blood count (FBC) to identify haemolysis and/or infection 
o Direct antiglobulin test (DAT) to identify blood group alloimmunisation 

(weak positive DAT can occur in Rh D positive baby of Rh D negative 
mother who had antenatal immunoprophylaxis–usually of no 
significance if maternal antenatal antibody screen was negative) 

History 
• Check maternal antenatal screening for: 
o ABO Rh D group 
o Red cell antibodies 

TSB • Refer to Table 8. Measurement of bilirubin 
• Measure total, conjugated and unconjugated bilirubin levels 

Haematology4,20 

• FBC4,20—may need to be repeated if baby: 
o Appears unwell and/or pale 
o Is less than 24 hours of age 
o Is at risk for polycythaemia: 
 Appears excessively ruddy 
 Has risk factors (e.g. maternal smoking, significant fetal growth 

restriction, maternal diabetes) 
o High TSB especially if refractory to phototherapy 

• Blood group compatibility: 
o If maternal antibodies positive, test baby’s cord blood or if not available 

test baby’s blood for: 
 ABO and Rh D–extended typing may be indicated if there are other 

maternal antibodies (e.g. Rhc/C e/E) 
 DAT  

• Collect routine newborn bloodspot screening test (NBST) 

Infection4,20 

• Blood culture–unwell baby of any age 
• Urine–microscopy and culture 
o Urinary tract infection is a potential cause of prolonged jaundice 

• If there are other indications Investigate for congenital infections  
(e.g. clinical signs of suggestive history, severe jaundice, elevated 
conjugated bilirubin, thrombocytopenia) 
o Toxoplasmosis 
o Rubella 
o Cytomegalovirus (CMV) 
o Herpes simplex virus 
o Syphilis  

• Serial C-reactive protein may indicate of infection/inflammatory process 
(note: unlikely to be useful in the first 12–24 hours) 

Other 

• Liver disease4,20: 
o Decreased albumin levels may be helpful to evaluate bilirubin binding 

capacity and higher risk of bilirubin toxicity.  
o In a preterm baby, alpha-fetoprotein (fetal form of albumin) may be 

present in sufficient amounts to bind some bilirubin 
o LFT as liver enzymes may be increased (e.g. in congenital infections, 

inborn errors of metabolism) 
o If concerns regarding hydration consider checking the electrolytes and 

urea  
• If baby looks unwell and the jaundice is severe investigate for inborn 

errors of metabolism (e.g. galactosaemia, tyrosinaemia) 
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5.3 Prolonged jaundice investigations 
Use clinical judgement to determine the investigations required for a term baby who continues to be 
jaundiced after 10–14 days 11 or after three weeks for a preterm baby.69 
 
The most common cause of prolonged jaundice is breast milk jaundice70 occurring in up to 30% well 
breastfeeding babies.55 Do not advise to stop breastfeeding4 as the risk of breast milk jaundice does 
not outweigh the benefits.71,72 

• Diagnosis is based on history and clinical examination26,71 
• Occurs in well babies with adequate weight gain25,73 
• TSB peaks between days five and six74 and generally does not exceed 200 micromol/L71 
• Self-limiting26 
• Resolves by 12 weeks of age25 

Table 10. Jaundice after first week 

Aspect Consideration 

Progression of 
early jaundice 

• History 
• Weight gain 
• Feeding 
• Blood tests–TSB including conjugated bilirubin, FBC, LFT) 
• Thyroid function tests4,27—free thyroxine (T4), thyroid stimulating hormone 

(TSH) 

Recurrent or new 
presentation of 
jaundice 

• Urine4,27: 
o Microscopy and culture—urinary tract infection is a potential cause of 

prolonged jaundice 
o CMV 
o Reducing substances–present in galactosaemia 

• Blood: 
o FBC and reticulocyte count 
o Repeat NBST 
o CMV (may be requested on NBST) 
o Targeted investigations (e.g. G6PD screen particularly if baby is a male 

with at risk genetic history (note: female babies may also have G6PD 
but less common)) 

Unwell baby 

• Urine—CMV 
• Check stools for pale appearance (or pallor?)75 
• Abdominal ultrasound scan (USS) to assess possibility of20: 
o Extrahepatic biliary disease 
o Hepatocellular disease (e.g. hepatitis) secondary to infection 

• Sweat test and genetic markers for cystic fibrosis 
• Inborn errors of metabolism20  
o May be detected on NSBT–galactosaemia, primary hypothyroidism, 

cystic fibrosis 
o May need testing for rare inborn errors of metabolism–amino acid 

organic acid, fatty acid 

Genetic4,27 

• Family history 
• Red blood cell (RBC) metabolism disorders4,18 
o G6PD serum level 
 Reduced or normal enzyme level 
 Take serum when baby is older than two weeks to avoid false-

negative results (high enzyme level in immature RBC)20 
• Test for glucuronyl transferase deficiency disorders 
• Test for red cell membrane disorders (e.g. hereditary spherocytosis or 

elliptocytosis) 
o May have anaemia76 or significant fall in haemoglobin and a high 

reticulocyte count with a negative DAT 
o Haemolysis 
o Increased level of lactate dehydrogenase 

Percutaneous 
liver biopsy 

• Rarely needed 
• After consultation with tertiary centre consider to exclude20: 
o Metabolic and storage disorders 
o Congenital viral infection 
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6 Management 
The core principles of jaundice management include prevention, identification and assessment of 
babies at risk of developing hyperbilirubinaemia and treatment with phototherapy.18,20  

Table 11. Management 

Aspect Consideration 

Context 
• Management of hyperbilirubinemia involves interpretation of TSB or TcB 

levels on a nomogram based on gestation, age and birth weight21 
• Utilise nomograms for guidance with developing individualised 

management and follow up plans8 

Nomogram use 

• In the presence of risk factors (confirmed sepsis, haemolysis, acidosis or 
asphyxia) use the lower line of the nomogram, except for babies less than 
1000 g 

• If baby is greater than 12 hours old with TSB level 1–50 micromol/L below 
the line repeat the TSB within 6–24 hours 

• Babies under phototherapy: 
o Consider measuring the TSB 4–6 hourly until the rise of serum bilirubin 

is known to be controlled, then measure TSB 12–24 hourly 
o Stop phototherapy if TSB greater than 50 micromol/L below line and 

recheck in 12–24 hours 
• If baby presents with TSB above threshold, an exchange transfusion is 

indicated if the TSB is not expected to be below the threshold after six 
hours of intensive phototherapy 

• An immediate exchange transfusion is recommended if there are signs of 
bilirubin encephalopathy8,9 
o Consult urgently with a neonatologist by contacting RSQ 

• Refer to Queensland Clinical Guidelines Nomograms for jaundice, 
phototherapy and exchange transfusion68  

6.1 Medication use 

Table 12. Medication use 

Aspect Consideration 

Context • Certain medications may cause bilirubin to be displaced from albumin 
binding sites in babies with hyperbilirubinaemia37,77  

Medications 

• Contraindicated in a jaundiced or at risk of jaundice baby78: 
o Sulfamethoxazole79 such as in trimethoprim/sulfamethoxazole (co-

trimoxazole) or other sulphur medications  
 Potentially interfere with several steps of bilirubin metabolism and 

can markedly increase the risk of bilirubin encephalopathy 
• Use the following medications with caution: 
o Digoxin 
o Diazepam 
o Salicylates 
o Diuretics (e.g. frusemide and hydrochlorothiazide) 
o Ceftriaxone4,26 
o Ibuprofen80 

*Refer to an Australian pharmacopoeia for complete drug information 
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6.2 Nutrition 
Inadequate feeding and/or intake leads to reduced caloric intake and dehydration resulting in 
elevated TSB. 

Table 13. Nutritional considerations 

Aspect Consideration 

Breastfeeding 

• Breastfed babies are more prone to developing prolonged jaundice than 
formula fed babies if there is29,81: 
o Inadequate milk production 
o Insufficient intake of breast milk 

• Encourage breastfeeding—baby may need to feed 8–12 times per day20 
o Offer breastfeeding support 
o Consider referral to lactation consultant 
o If extra fluids required offer expressed breast milk  
o Routine supplementary feeds not recommended26 even if having 

phototherapy 
o Refer to Queensland Clinical Guideline Establishing breastfeeding48 
o Increase surveillance and monitor for insufficient intake and dehydration  

Formula • Monitor for adequate intake of formula40 

Intravenous 
fluids 

• Not routinely required 
• Consider use based on individual clinical circumstances 
o Correction of dehydration,  
o Hypovolemia and/or hypernatremia with significant volume depletion  
o Oral intake is inadequate51 
o Receiving phototherapy with TSB levels near exchange transfusion 

level20 

Probiotics 
• Some small studies in term babies have identified probiotics may reduce: 
o Hyperbilirubinaemia 
o Duration of phototherapy82,83 
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6.3 Phototherapy 
Phototherapy (especially intensive phototherapy for a high risk baby) can decrease the need for an 
exchange transfusion.12 Phototherapy may be intensified by adding an additional light source (e.g. 
light emitting diode (LED) blanket and overhead lights).6 

Table 14. Phototherapy treatment 

Aspect Consideration 

Mechanism of 
action 

Phototherapy converts bilirubin to water-soluble isomers that: 
o Are more readily excreted via urine and liver without conjugation and 
o Cannot cross the blood brain barrier  

• Clinical response of baby depends on: 
o Efficacy of the phototherapy unit 
o Balance between rate of bilirubin production and elimination12 
o Adequacy of skin exposure and time under phototherapy 

• Refer to Appendix A: Phototherapy  

Considerations84 

• TSB level plotted on nomogram  
• Gestation of baby 
• Age in hours of baby at time of testing12 
• Individual neurotoxicity risk factors12,18  
o Refer to Section 7.2 Bilirubin induced neurologic dysfunction  

• If access to TSB result is delayed: 
o Test TSB when bilirubin level on TcB is 70% of the treatment line 

(based on the baby’s gestational age, weight and age) 
o Commence phototherapy when the TcB plots on the treatment line 

for phototherapy for baby with risk factors  
o Review indication and need for phototherapy based on TSB when 

available 

Contraindications 
• Congenital erythropoietin porphyria, or family history85 (very rare 

disorder) 
o Porphyrins are photosensitisers cause injury to tissue (severe 

blistering and photosensitivity) when exposed to light86 

Precautions 

• Refer to an Australian pharmacopoeia for complete drug information 
regarding the use of medications and topical skin preparations during 
phototherapy  
o Refer to Section 6 Medication use 

• Concomitant use of photosensitising medications: 
o Usually only of concern after exposure to light in ultraviolet-A (UV-A) 

(320–400 nm) or UV-B (290–302nm) ranges 
o Insignificant UV-A and UV-B light produced by phototherapy85 as 

plastic covers or optical filters remove potentially harmful ultraviolet 
light12 

• Do not use white lights painted blue or covered with blue plastic 
sheaths12 

• TcB may not be as reliable as TSB during and after phototherapy46 
o Follow manufacturer instructions for use after phototherapy 

Side effects/ 
complications 

• if jaundice is not severe use fibreoptic or LED blanket, or timed 
interruptions for breastfeeding87 18 

• Small increased risk for seizures (approximately 1–2 babies per 10,000 
treated)53  

• Blue light phototherapy—potential risk factor for melanocytic nevus 
development88 

If cholestatic 
jaundice and 
conjugated 
hyperbilirubinaemia 

• May develop dark grey-brown discoloration of the skin8,85 
o Known as ‘bronze baby syndrome’ 
o Gradually disappears after discontinuation of phototherapy 
o Not a contraindication to phototherapy85—consider need for 

continued phototherapy when the conjugated bilirubin reaches 
between one third and one half of the total bilirubin 

• If eyes exposed to light, may damage retina85 
• May increase cutaneous blood flow (photorelaxation) and insensible 

water loss through 
o Skin85,89 
o Loose stools20 
o Develop purpura and bullous eruptions8 
o Transient rashes (usually of no clinical significance) 
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6.3.1 Care during phototherapy 

Table 15. Phototherapy care 

Aspect Consideration 

Clinical Care 

• If possible do not separate mother and baby during phototherapy 
o Provide information to support the woman and family during 

treatment and/or phototherapy 
• Nurse baby with only a nappy and fold down to exposure maximum skin 

surface area 12,85 
o If baby has loose stools, consider the use protective barrier creams 

on buttocks  
• Use eye protection 
o Lubricating eye drops may be indicated85 
o Monitor for eye discharge, conjunctivitis and eye protection 

placement 
• Continuously observe baby 
• Monitor baby’s temperature: 
o If halogen lights are used, risk of hyperthermia  
o If unclothed baby nursed in bassinette/cot under lights where there is 

cool ambient temperature 
o Nurse preterm baby in incubator or under radiant warmer/waterbed 

(where available) 
• Usual oral feeds in term babies85 
• Clinically assess hydration status20 

Application of 
lights 

• Check  
o Spectral output of light source is within acceptable parameters 
o Irradiance level is uniform over exposed surface of baby 

• Expose the maximum area of baby’s skin and avoid blocking light 
• Disrupt continuity of phototherapy for feeding, parental attachment and 

nursing care when there has been an adequate bilirubin decrease 
o If bilirubin levels have not reduced adequately briefly disrupt 

phototherapy during eye care and blood collection 
• Re-check TSB during treatment to measure the rate of response in 

bilirubin load reduction 
• Refer to Appendix A: Phototherapy 

Ceasing 
phototherapy 

• Criteria for discontinuing phototherapy depends on: 
o Age of baby when phototherapy initiated 
o Cause of hyperbilirubinaemia 

• Discontinue phototherapy when TSB reduced below recommended 
amount [refer to nomograms] 
o Be aware of possible rebound increase in TSB51 

• Continue monitoring bilirubin levels at regular intervals for several hours 
after ceasing  

• If baby had haemolytic jaundice or other early onset jaundice and is 
discharged before 3–4 days, follow up TSB 24 hours after discharge8,9 
o Cease phototherapy using clinical judgement considering suitable 

duration of phototherapy for underlying cause and severity of 
jaundice 

Rebound 
hyperbilirubinaemia 

• Early cessation of phototherapy may result in rebound 
hyperbilirubinaemia within 72 hours90,91 

• Risk depends on baby’s: 
o Gestation  
o Age when phototherapy started  
o TSB relative to treatment thresholds when the phototherapy ceased 

• Consider repeat TSB measurement 12–18 hours after ceasing 
phototherapy6 
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6.3.2 Phototherapy in the home 
Although evidence is limited, home phototherapy may be considered as a safe alternative to inpatient 
phototherapy for otherwise healthy newborn babies with hyperbilirubinemia.92 Follow local protocols 
for inclusion, exclusion and escalation criteria.  

Table 16. Home phototherapy 

Aspect Consideration 

Criteria/inclusion 

• Discuss with parents their motivation, abilities87 and understanding of 
safer sleeping principles  

• Unconjugated hyperbilirubinaemia 
o TSB not greater than 50 micromol/L above the treatment line 
o Conjugated bilirubin not greater than 10% of TSB 

• Baby is: 
o Otherwise well and fit for discharge 
o Feeding well 
o Greater than 24 hours of age 
o Greater than 37 weeks gestation 
o Birth weight greater than 2500 grams 

• Parents able to transport baby to pathology service for TSB or a home 
pathology collection service is available 

• Proximity to local hospital87 

Exclusion 

• Jaundice in first 24 hours of age 
• Poor feeding 
• Temperature instability 
• Lethargy 
• Alloimmune haemolytic disease 
• Asphyxia/acidosis 
• Infection 
• Abnormal liver function tests 

Parent 
information 

• Verbal instructions and written documentation on: 
o When to seek advice 
o Importance of safer infant sleeping principles  
 Refer to Queensland Clinical Guideline Safer infant sleep93 

o Temperature monitoring and management 
o Assessment of hydration 
 Written feeding plan 

o Signs of increasing hyperbilirubinaemia 
o Manufacturer’s instructions on use of phototherapy equipment 

• Equipment 
o Phototherapy unit 
o Phototherapy disposable covers 
o Eye covers 
o Digital thermometer 

• Observation chart 
o Phototherapy 
o Feeding/output 
o Temperature 

• Provide contact information for any concerns 
• Refer to Queensland Clinical Guideline parent information Jaundice in 

newborn babies 
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6.4 Exchange transfusion 
A TSB at exchange transfusion level is a medical emergency and requires urgent management.6,8.45  

Table 17. Exchange transfusion 

Aspect Consideration 

Mechanism of 
action 

• Rapidly reduces the levels of bilirubin by removing small aliquots of blood 
from the baby and replacing it with donor blood component8,9,45  

• Lowers TSB and may prevent unconjugated bilirubin crossing the blood-
brain barrier 

• Removes RBC that are vulnerable to haemolysis from maternal 
antibodies and reduces total antibody level 

• Corrects anaemia if present 

Indications 

• TSB continues to rise despite intense phototherapy51,94 
• Refer to nomogram appropriate for baby’s gestation, weight and age 
o Refer to Queensland Clinical Guidelines Nomograms for jaundice, 

phototherapy and exchange transfusion68 
• Baby showing signs of acute bilirubin encephalopathy94,95 
• Symptomatic babies with any moderate to advanced signs of bilirubin-

induced neurologic dysfunction (BIND)51 

Escalation 

• Perform in a Neonatal Unit  
• Contact Retrieval Services Queensland (RSQ) for: 
o Advice and discussion of management with neonatologist 
o Transfer or retrieval of the baby to a CSCF level 6 service that has 

detailed exchange transfusion protocols  

Exchange 
transfusion20 

• If transfusion to occur urgently outside a level 6 service, liaise with an 
expert multidisciplinary team with established protocols 

• Obtain a NBST prior to transfusion  
o CMV PCR may be obtained from this blood sample, if 

required/requested 
• Use plasma that is10: 
o Group O Rh D negative or for the baby with non-A, B or D antibodies, 

negative for the relevant antigen 
o CMV negative (if available) 
o Irradiated4 

• Exchange double the baby’s blood volume (160 mL/kg)4 
• Continue intensive phototherapy during the transfusion 
• Consider blood gas monitoring 

Risks 

• Discuss with the family risks of exchange transfusion including:  
o Fluid overload 
o Infection 
o Thrombocytopenia 
o Metabolic imbalance 
 Hypoglycaemia 
 Hypocalcaemia 
 Hypokalaemia 

o Coagulopathy 
o Air embolism4 
o Thrombosis20 
o Necrotising enterocolitis20,21 
o Blood loss 

Post exchange 
transfusion 

• Continue intensive phototherapy 
• Measure TSB within two hours of exchange transfusion45 
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6.5 Supplementation 
For babies who develop anaemia due to haemolysis, supplemental folic acid may be beneficial. 
Supplemental iron is contraindicated unless iron deficiency is documented (iron overload syndromes 
are more common).  
 
Discuss folic acid and ferrous sulfate supplementation with paediatrician or neonatologist before 
discharge. 

6.5.1 Ferrous sulphate 

Table 18. Ferrous sulphate 

Aspect Consideration 

Context 

• Iron is critical for growth and central nervous system (CNS) development96 
• Iron deficiency is associated with impaired neurological and behavioural 

development97  
• Most babies with significant haemolysis recycle iron from their own red 

cells, so there may be a greater risk of iron overload than iron deficiency 

Ferrous sulphate* 

• Use with caution in any baby who has a haemolytic condition 
(endogenous iron stores may be high not low) 
o Well term babies usually have adequate iron stores for 4–6 months98 

• Undertake iron studies before commencing treatment to confirm iron 
deficiency and absence of iron overload 

• Refer to Queensland Clinical Guidelines NeoMedQ Neonatal Medicines 
Ferrous sulphate99 for dosing and frequency according to gestational age 

*Refer to an Australian pharmacopoeia for complete drug information 

6.5.2 Folic acid 

Table 19. Folic acid 

Aspect Consideration 

Context 
• Folic acid aids in the maturation of RBC100  
• Babies who are low in folic acid are anaemic and fail to thrive100 
• Folic acid is critical for numerous aspects of metabolism, including brain 

development 

Folic acid* 

• Does not reduce incidence or severity of anaemia in babies with a positive 
DAT101 

• Indicated for use in babies with anaemia caused by haemolytic disease 
where there has been a high red cell turnover 

• Dose: 50–100 microgram/kg/day 
• Commence from seven days of age 
• Adverse effects are rare but may include: 
o Rash 
o High temperature 
o  Diarrhoea 

*Refer to an Australian pharmacopoeia for complete drug information 
 
 

https://www.health.qld.gov.au/__data/assets/pdf_file/0031/945319/nmq-ferrous-sulfate.pdf
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7 Complications of untreated unconjugated hyperbilirubinaemia 
In hyperbilirubinaemia unconjugated bilirubin is deposited in and stains the auditory pathways, 
basal ganglia and oculomotor nucleus, resulting in acute and then chronic bilirubin encephalopathy or 
kernicterus.18  
 
Kernicterus is seen on autopsy and is the yellow staining of the brain tissue due to the accumulation 
of unconjugated bilirubin.102 There is necrosis of neurons in the basal ganglia resulting in irreversible 
neuro-disabilities.4,20,45,46,94 The Australian incidence of extreme hyperbilirubinaemia is 9.4/100 000 
live births.46 

7.1.1 Acute bilirubin encephalopathy 

Table 20. Acute bilirubin encephalopathy 

Aspect Consideration 

Context 
• Often occurs in the first days of life and causes a temporary alteration in 

neurologic state41,94,95 
• Early treatment of hyperbilirubinaemia reduces poor neurological 

outcomes4 

Risk factors94 

• ABO incompatibility 
• Rh D isoimmunisation 
• G6PD deficiency 
• Prematurity 
• Infection 
• Exclusively breastfeeding 

Signs 

• Initially subtle and non-specific94,95,103: 
o Poor feeding 
o High pitched cry 
o High temperature 
o Lethargy 

• Increase in severity as bilirubin levels increase 
• Subsequently progressive disturbance in neurobehaviour95: 
o Hypertonia  
o Retrocollis 
o Opisthotonus 

Disease 
progression 

• May lead to: 
o Athetoid cerebral palsy104 
o Deafness 
o Blindness due to paralysis of ocular muscles94 

Preterm babies 
• Recognition of signs may be challenging94,95: 
o Apnoea and oxygen desaturations may be the only sign95 

• Higher risk due to immature CNS and neuronal pathways 
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7.1.2 Chronic bilirubin encephalopathy 

Table 21. Chronic bilirubin encephalopathy 

Aspect Consideration 

Context 
• Permanent sequel of bilirubin toxicity 
• Becomes evident in the first year of life95 
• History of severe and prolonged hyperbilirubinaemia94,95 

Risk factors 
include20 

• Prematurity 
• Infection 
• Asphyxia 

Common 
signs94,95 

• Choreo-athetoid cerebral palsy102,103 
• Gaze paralysis 
• Hearing loss 
• Enamel dysplasia of deciduous teeth 

Magnetic 
resonance 
imaging 
investigations 

• Damage to basal ganglia, central and peripheral auditory pathways, 
hippocampus, subthalamic nuclei or midbrain94,95 and globus pallidus105 

• Cerebral cortex mostly undamaged20 

Sensorineural 
hearing loss 
(SNHL)106 

• History of extremely high TSB levels (greater or equal to 450 micromol/L) 
increase the risk 

• Timely exchange transfusion may reduce risk 

7.2 Bilirubin induced neurologic dysfunction 
Bilirubin induced neurologic dysfunction (BIND) is a syndrome of subtle bilirubin neurotoxic disorders. 
It can occur in the absence of kernicterus.51,102,107,108 BIND is diagnosed on clinical manifestations in 
infancy and early childhood, and a history of neonatal hyperbilirubinaemia.51 The incidence of BIND 
is unknown.109 

Table 22. Bilirubin induced neurologic dysfunction 

Aspect Consideration 

Context 

• Based on clinical observation as there are no specific biomarkers102 
• Severe and irreversible102 
• No defined dose-dependent phototherapy association between moderate 

or extreme hyperbilirubinemia and neurologic outcomes51 
• History of bilirubin levels lower than those associated with acute and 

chronic bilirubin encephalopathy107 
o May result from prolonged jaundice with moderate hyperbilirubinaemia 

below treatment threshold102 

Risk factors 

• Prematurity72 
• Duration and level of serum unconjugated bilirubin107 
• Capacity of albumin to bind to bilirubin94 
• Individual vulnerability of CNS making bilirubin toxicity inherent in each 

baby102 

Clinical 
manifestations 

• Clinical signs not completely categorised in term and preterm babies94  
• Neuromotor signs: 
o Muscle tone abnormalities 
o Hyperexcitable neonatal reflexes 
o Speech and language difficulties 
o Central processing abnormalities (e.g. visuomotor dysfunction, 

sensoneural hearing loss (SNHL)) 
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7.3 Bilirubin-induced auditory toxicity 
The risk of bilirubin induced auditory toxicity resulting in hearing loss is increased in babies who have 
had unbound unconjugated hyperbilirubinaemia.110 

Table 23. Auditory toxicity 

Aspect Consideration 

Context 

• Relationship between TSB and SNHL15 
• Non-linear–there is a probable threshold effect15 
• Likely to be influenced by causes other than TSB (e.g. bilirubin binding, 

prematurity) 
• Maximum TSB level alone is not indicative of bilirubin-induced auditory 

toxicity 

Hearing 
assessment110,111 

• Screen babies according to local protocols usually after completion of 
phototherapy 

• Evaluate auditory brainstem-evoked response (ABR) to identify bilirubin 
toxicity in babies who have had significant hyperbilirubinaemia 

• Elevated ABR thresholds may indicate SNHL110 due to 
hyperbilirubinaemia or other cause 

8 Discharge planning 
Table 24. Discharge planning 

Aspect Consideration 

Pre-discharge 

• Identify baby at risk of jaundice  
o Refer to Section 2 Risk factors 

• Assess for jaundice prior to discharge especially if less than 72 hours of 
age18 

• Review babies who are discharged before 72 hours of age within two days 
following discharge18 

• Consider pre-discharge measurement of TcB 
o If concerns for follow up (e.g. distance to health services) recommend 

pre-discharge TcB 

Parent 
information18,45,81 

• Provide parents with both written and verbal information 
o Refer to Queensland Clinical Guideline parent information Jaundice in 

newborn babies 

Advise review 
needed if  

• Jaundice: 
o Appears at less than 24 hours of age (urgently)  
o Any time in the first week of life 
o Visible after 12 days of age (requires investigation) 
o Increasing since last healthcare professional review 

• Feeding: 
o Inadequate 
o Vomiting 
o Baby losing weight48 

• Output: 
o Fewer than six wet nappies per day 
o Pale stools 
o Dark urine 

Follow up 

• Home visiting midwife 
• General practitioner 
• Child health services 
• Paediatrician/neonatologist if baby treated for extreme hyperbilirubinaemia 

or exchange transfusion 
o Discuss follow up FBC, where appropriate  

• If baby re-presents with jaundice after discharge refer to: 
o Section 4 Clinical assessment and investigation 
o Section 6 Management 
o Queensland Clinical Guideline Newborn baby assessment (routine)112 
o Queensland Clinical Guideline Establishing breastfeeding48 
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9 Other treatments 
9.1 Treatments of no benefit 
The following treatments have not been proven to reduce neonatal hyperbilirubinaemia. Additionally, 
there is no evidence of benefit and evidence of possible harm to the baby  

Table 25. Treatments of no benefit 

Aspect Consideration 

Intravenous 
immunoglobulin 
(IVIg)10,113,114 

• Fractionated blood product115 
• A Cochrane review of nine studies with 658 participants provided limited 

evidence that IVIg treatment in newborns reduced the need for exchange 
transfusion however the studies were at a high risk of bias and no 
recommendations made116 

• Possible risks of harm include transfusion-related lung injury and 
necrotising enterocolitis116 

Medications 

• Laxatives to assist passing of meconium includes: 
o Agar8,45 
o Manna117 
o Glycerine8,45 

• Oral zinc to reduce hyperbilirubinaemia or need for phototherapy118 
• Antenatal phenobarbital in red cell isoimmunised pregnant women119 
• Activated charcoal45 
• Metalloporphyrin20: 
o Inhibits haem oxygenase and production of bilirubin 
o Treatment of unconjugated hyperbilirubinaemia with a metalloporphyrin 

is experimental45 
o Not approved in many countries45 

Other therapies 
• Acupuncture 
• Homeopathy 
• Traditional Chinese medicine45 



Queensland Clinical Guideline: Neonatal jaundice 
 

Refer to online version, destroy printed copies after use  Page 26 of 31 

9.2 Unproven benefit 
The following topics have been identified as emerging research but are not recommended or 
suggested for treatment or prevention of jaundice outside research studies. 

Table 26. Unproven benefit 

Aspect Consideration 

Prophylactic 
phototherapy120  

• Lowers serum bilirubin 
• May have an effect on the rate of exchange transfusion 
o Note: Commence phototherapy early in babies with significant 

alloimmune haemolytic disease (e.g. Rh D), without waiting for 
postnatal TSB especially if an intrauterine transfusion was not given 

Medications 

• Albumin infusion 
o Benefits unknown51,121 

• Vitamin D supplementation122 
o Low levels of vitamin D may be associated with neonatal jaundice 

• Ursodiol20: 
o Hydrophobic bile salt 
o Decreases cholesterol production and then dissolves it in bile 
o Unknown risks and benefits 

• Clofibrate20,123 
o A fibric acid derivative 
o Improves activity of glucuronyl transferase 
o Increases the conjugation of unconjugated bilirubin in the liver 
o Insufficient data to make recommendations for use in combination with 

phototherapy 
o More studies are required to verify safety and long-term 

neurodevelopmental outcomes 

Filtered 
sunlight40,124 

• Not recommended for treatment or prevention of neonatal jaundice in 
Queensland  

• Sunlight alone has not been demonstrated as an effective treatment for 
hyperbilirubinaemia  

• Sunlight contains harmful ultraviolet light and infrared radiation 
o Prolonged exposure has the potential to cause skin damage and 

difficulties in maintaining temperature (hypothermia or hyperthermia) 
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Appendix A: Phototherapy 
Aspect Consideration 

Equipment 

• Phototherapy light sources include:12 
o LED lights tungsten 
o Fluorescent tubes 
o Metal halide bulbs 

• LEDs, fluorescent tubes and halogen light sources reduce TSB levels at 
similar rates in both term and preterm babies125, however LEDs are more 
power efficient, portable and have lower heat production126,127 

• Generally fluorescent tubes are suitable for term babies and halogen for 
preterm 

• Fibreoptic lights may be used to complement or supplement (e.g. during 
feeding) other light sources 

• Follow manufacturer’s recommendation regarding the lifetime estimate of 
phototherapy lights 

• Periodically check spectral irradiance of phototherapy8 
• Undertake electrical and fire hazard safety checks on phototherapy units 

to reduce risks in an environment with high humidity and oxygen12 

Dose 

• Measure dose during phototherapy using radiometer12,85  
o Make several measures in different locations on baby and average  
o Achieve average irradiance reading over 80% of baby’s body surface 

area 
• Clinical effect of phototherapy evident within four to six hours of initiation12 
• Depends on: 
o Rates of bilirubin production 
o Enterohepatic circulation 
o Bilirubin elimination 
o Degree of bilirubin deposition in the tissues 
o Rates of photochemical reactions of bilirubin 

Irradiance of light 

• Higher spectral irradiance results in more rapid decline in bilirubin 
• There is no evidence of a saturation point for phototherapy (i.e. an 

irradiation level above which there is no further decrease in TSB89) 
• Different devices deliver significantly different levels of irradiance  
o Standard treatment: 25–30 microwatts per square centimetre per 

manometer (microW/cm2/nm) (430–490 nm)  
o Intensive treatment: 30 microW/cm2/nm or more (430–490 nm) 

Light source 
• Use additional light source under baby for intensive phototherapy 
o May be fibre-optic pad, light emitting diode (LED) mattress or bank of 

special blue lights 

Distance 

• Maximise irradiance by minimising the distance between the baby and the 
light source 
o Usually 10–15 cm for term and near term babies 
o For halogen or tungsten lights follow manufacturer’s recommendations 

to avoid overheating or burning baby12 
• Reduce the distance of the phototherapy lights from the baby as much as 

possible89 following manufacturer’s instructions 
o Visual estimations of brightness or use of photometric or colourmetric 

light meters are not appropriate89 
• Treat preterm babies in incubator ensuring light rays are perpendicular to 

incubator surface to minimise light reflectance85 
 
  



Queensland Clinical Guideline: Neonatal jaundice 
 

Refer to online version, destroy printed copies after use  Page 28 of 31 

References 
1.  Erlichman J, Loomes K. Causes of cholestasis in neonates and young infants. UpToDate Inc. Waltham MA; 2022. 
2.  Blair E. Epidemiology of the cerebral palsies. Orthopedic Clinics of North America. [Internet]. 2010 [cited 2022 June 6]; 41:441-55 
DOI:10.1016/j.ocl.2010.06.004. 
3.  Bhattacharyya N. Auditory brainstem response audiometry. [Internet]. 2021 [cited 2022 June 7]. Available from: 
http://emedicine.medscape.com/. 
4.  Ramachandran A. Neonatal hyperbilirubinaemia. Paediatrics and Child Health. [Internet]. 2015 [cited 2022 June 7]; 26(4):162-8 
DOI:10.1016/j.paed.2015.12.002. 
5.  Agamanolis D. Neuropathy: An illustrated interactive course for medical students and residents. [Internet] 2014 [2022 June 7]; Available from: 
http://neuropathology-web.org/ 
6.  National Institute for Health and Clinical Excellence (NICE). Neonatal jaundice. Clinical Guideline 98. 2010 (updated October 2016). [cited 
2022 June 7]. Available from: https://www.nice.org.uk. 
7.  Parker V, Tormey C. The direct antiglobulin test-Indications, interpretation and pitfalls. Archives of Pathology and Laboratory Medicine. 
[Internet]. 2017 [cited 2022 June 7]; 141:305-10 DOI:10.5858/arpa.2015-0444-RS. 
8.  American Academy of Pediatrics. Management of hyperbilirubinaemia in the newborn infant 35 weeks or more of gestation. Pediatrics. 
[Internet]. 2004 [cited 2022 June 7]; 114(1):297-316 DOI:10.1542/peds.114.1.297. 
9.  Kemper AR, Newman TB, Slaughter JL, Maisels MJ, Watchko JF, Downs SM, et al. Clinical practice guideline revision: management of 
hyperbilirubinemia in the newborn infant 35 or more weeks of gestation. Pediatrics. [Internet]. 2022 [cited 2022 November 7]; 150(3) 
DOI:10.1542/peds.2022-058859. 
10.  National Blood Authority Australia. Patient blood management guidelines: module 6 – neonatal and paediatrics. [Internet]. 2016 [cited 2022 
June 7]. Available from: https://www.blood.gov.au. 
11.  Ullah S, Rahman K, Hedayati M. Hyperbilirubinemia in neonates: types, causes, clinical examinations, preventive measures and treatments: 
a narrative review article. Iranian Journal of Public Health. [Internet]. 2016 [cited 2022 June 7]; 45(5):558-68. 
12.  American Academy of Pediatrics. Phototherapy to prevent severe neonatal hyperbilirubinemia in the newborn infant 35 or more weeks of 
gestation. Pediatrics. [Internet]. 2011 (reaffirmed 2022) [cited 2022 June 7]; 128(4):763-5 DOI:10.1542/peds.2011-1494. 
13.  National Blood Authority Australia. Patient blood management guideline: module 5 - obstetrics and maternity. [Internet]. 2015 [cited 2022 
June 8]. Available from: https://www.blood.gov.au. 
14.  Ronald J Wong VKB. Unconjugated hyperbilirubinemia in term and late preterm infants: epidemiology and clinical manifestations. UpToDate 
Inc. Waltham MA.; 2021. 
15.  Smith R, Gooi A. Hearing impairment in children: etiology. UptoDate Inc. Waltham MA; 2021. 
16.  Bhutani VK, Stark AR, Lazzeroni LC, Poland R, Gourley GR, Kazmierczak S, et al. Predischarge screening for severe neonatal 
hyperbilirubinemia identifies infants who need phototherapy. Journal of Pediatrics. [Internet]. 2013 [cited 2022 June 8]; 162:477-82 
DOI:10.1016/j.jpeds.2012.08.022. 
17.  Ives NK. Management of neonatal jaundice. Paediatrics and Child Health. [Internet]. 2015 [cited 2022 June 8]; 25(6):276-81 
DOI:10.1016/j.paed.2015.02.008. 
18.  Maisels MJ. Managing the jaundiced newborn: a persistent challenge. Canadian Medical Association Journal. [Internet]. 2015 [cited 2022 
June 8]; 187(5):335-43 DOI:l 0.1503/cmaj.122117. 
19.  Mojtahedi SY, Izadi A, Seirafi G, Khedmat L, Tavakolizadeh R. Risk factors associated with neonatal jaundice: a cross-sectional study from 
Iran. Open Access Macedonian Journal Of Medical Sciences,. [Internet]. 2018 [cited 2022 July 7]; 6(8):1387-93 DOI:10.3889/oamjms.2018.319. 
20.  Bhandari V. Neonatal jaundice. British Medical Journal Best Practice. [Internet]. 2021 [cited 2022 June 8]. Available from: 
http://bestpractice.bmj.com/. 
21.  Wells C. Strategies for neonatal hyperbilirubinaemia: a literature review. The American Journal of Maternal and Child Nursing. [Internet]. 
2013 [cited 2022 June 8]; 38(6):377-82 DOI:10.1097/NMC.0b013e3182a1fb7a. 
22.  Anand Singh TK, Ishwarlal Jialal. Unconjugated Hyperbilirubinemia. Treasure Island, Florida: StatPearls Publishing; 2021. 
23.  Royal College of Obstetricians and Gynaecologists. The management of women with red cell antibodies during pregnancy. Guideline No. 
65. [Internet]. 2014. [cited 2022 June 8]. Available from: https://rcog.org.uk. 
24.  Boskabadi H, Rakhshanizadeh F, Zakerihamidi M. Evaluation of maternal risk factors in neonatal hyperbilirubinemia. Archives of Iranian 
Medicine,. [Internet]. 2020 [cited 2022 July 4]; 23(2):128-40. 
25.  Bratton S, Cantu RM, Stern M, Dooley W. Breast Milk Jaundice (Nursing). In. Treasure Island, Florida StatPearls Publishing 2021.  p. 1-6. 
26.  Preer GL, Philipp BL. Understanding and managing breast milk jaundice. Archives of Disease in Childhood (Fetal and Neonatal Edition). 
[Internet]. 2011 [cited 2022 June 9]; 96:461-6 DOI:10.1136/adc.2010.184416. 
27.  Andre M, Day AS. Causes of prolonged jaundice in infancy: 3-year experience in a tertiary paediatric centre. New Zealand Medical Journal. 
[Internet]. 2016 [cited 2022 June 9]; 129(1429):14-21. 
28.  Memon N, Weinberger BI, Hegyi T, Aleksunes LM. Inherited disorders of bilirubin clearance. Pediatric Research. [Internet]. 2016 [cited 2022 
June 8]; 79(3):378-86 DOI:10.1038/pr.2015.247. 
29.  Maisels MJ, Clune S, Coleman K, Gendelman B, Kendall A, McManus S, et al. The natural history of jaundice in predominantly breastfed 
infants. Pediatrics. [Internet]. 2015 [cited 2022 June 8]; 134(2):e340 DOI:10.1542/peds.2013-4299. 
30.  Fawaz R, Baumann U, Ekong U, Fischler B, Hadzic N, Mack CL, et al. Guideline for the evaluation of cholestatic jaundice in infants: joint 
recommendations of the North American Society for Pediatric Gastroenterology, Hepatology, and Nutrition and the European Society for 
Pediatric Gastroenterology, Hepatology, and Nutrition. Journal of Paediatric Gastroenterology and Nutrition. [Internet]. 2017 [cited 2022 June 9]; 
64(1):154-68 DOI:10.1097/mpg.0000000000001334. 
31.  Ronald J Wong VKB. Unconjugated hyperbilirubinemia in preterm infants <35 weeks gestation. UpToDate Inc. Waltham MA.; 2021. 
32.  Ramakrishnan N BK, Jialal I. Impaired Bilirubin Conjugation. Treasure Island, Florida: StatPearls Publishing; 2021. 
33.  Erlinger S, Arias IM, Dhumeaux D. Inherited disorders of bilirubin transport and conjugation: New insights into molecular mechanisms and 
consequences. Gastroenterology. [Internet]. 2014 [cited 2022 June 14]; 146(7):1625-38 DOI:10.1053/j.gastro.2014.03.047. 
34.  Kenner C, Lott J. Neonatal Nursing Care Handbook: an Evidence-Based Approach to Conditions and Procedures. 2nd ed. New York: 
Springer Publishing Company; 2016. 
35.  Bhandari V. Neonatal Jaundice. [Internet] 2017 [cited 2017 May 2]; Available from: http://bestpractice.bmj.com/best-practice/welcome.html 
36.  Ramachandran A. Neonatal hyperbilirubinaemia. Paediatrics and Child Health 2015;26(4):162-8. 
37.  Mesić I, Milas V, Međimurec M, Rimar Ž. Unconjugated pathological jaundice in newborns. Collegium Antropologicum. [Internet]. 2014 [cited 
2022 June 20]; 38(1):173-8. 
38.  Turnbull V, Petty J. Early onset jaundice in the newborn: Understanding the ongoing care of mother and baby. British Journal of Midwifery 
2012;20(9):615-22. 
39.  Woodgate P, Jardine LA. Neonatal jaundice: phototherapy. British Medical Journal Clinical Evidence. [Internet]. 2015 [cited 2022 June 20]; 
2015:0319. 
40.  Slusher TM, Olusanya BO, Vreman HJ, Brearly AM, Vaucher YE, Lund TC, et al. A randomized trial of phototherapy with filtered sunlight in 
African neonates. New England Journal of Medicine. [Internet]. 2015 [cited 2022 June 20]; 373(12):1115-24 DOI:10.1056/NEJMoa1501074. 
41.  Watchko J, Maisels J. Management of severe hyperbilirubinemia in the cholestatic neonate: a review and an approach. Journal of 
Perinatology. [Internet]. 2022 [cited 2022 June 22]; 42:1-7 DOI:10.1038/s41372-022-01330-8. 
42.  Gottesman LE, Del Vecchio MT, Aronoff SC. Etiologies of conjugated hyperbilirubinemia in infancy: a systematic review of 1692 subjects. 
BioMed Central Pediatrics. [Internet]. 2015 [cited 2022 June 20]; 15:192- DOI:10.1186/s12887-015-0506-5. 
43.  Calhoun D. Postnatal diagnosis and management of hemolytic disease of the fetus and newborn. UpToDate Inc. Waltham MA; 2016. 
44.  Glader B. Diagnosis and management of glucose-6-phosphate dehydrogenase deficiency. UpToDate Inc. Waltham MA.; 2017. 
45.  Harsha L, Priya J, Khushali KS, Reshmi B. Systemic approach to management of neonatal jaundice and prevention of kernicterus. 
Research Journal of Pharmacy and Technology. [Internet]. 2015 [cited 2022 June 20]; 8(8):1087-92 DOI:10.5958/0974-360X.2015.00189.4. 
46.  McGillivray A, Polverino J, Badawi N, Evans N. Prospective surveillance of extreme neonatal hyperbilirubinemia in Australia. The Journal of 
Pediatrics. [Internet]. 2016 [cited 2022 June 20]; 168:82-7 DOI:10.1016/j.peds.2015.08.048. 
47.  Silva ES, Silva HM, Lijnzaat LA, Melo C, Costa E, Martins E, et al. Clinical practices among healthcare professionals concerning neonatal 
jaundice and pale stools. European Journal of Pediatrics. [Internet]. 2017 [cited 2022 June 20]; 176:361-9 DOI:10.1007/s00431-016-2847-y. 
48.  Queensland Clinical Guidelines. Establishing breastfeeding. Guideline No. MN21.19-V4-R26. [Internet]. Queensland Health. 2021 [cited 
2022 June 20]. Available from: https://www.health.qld.gov.au/qcg. 

http://emedicine.medscape.com/
http://neuropathology-web.org/
https://www.nice.org.uk/
https://www.blood.gov.au/
https://www.blood.gov.au/
http://bestpractice.bmj.com/
https://rcog.org.uk/
http://bestpractice.bmj.com/best-practice/welcome.html
https://www.health.qld.gov.au/qcg


Queensland Clinical Guideline: Neonatal jaundice 
 

Refer to online version, destroy printed copies after use  Page 29 of 31 

49.  Zhao L-L, Lee E-P, Kuo RN-C, Yang SS-D, Huang S-C, Wu H-P. Effect of early supplemental formula intervention on body weight and 
hyperbilirubinemia in neonates during 72 h after birth. Frontiers in Pediatrics. [Internet]. 2021 [cited 2022 June 20]; 9 
DOI:10.3389/fped.2021.625536. 
50.  Yang W, Zhao L, Li Y, Chen C, Chang Y, Fu Y. Bodyweight loss in predicting neonatal hyperbilirubinaemia 72 hours after birth in term 
newborn infants. BioMedCentral Pediatrics. [Internet]. 2013 [cited 2022 June 20]; 13(145) DOI:10.1186/1471-2431-13-145. 
51.  Wong R, Bhutani VK. Unconjugated hyperbilirubinemia in the newborn: interventions. UpToDate Inc. Up to date. Waltham; 2021. 
52.  Burgos AE, Flaherman VJ, Newman TB. Screening and follow-up for neonatal hyperbilirubinaemia: a review. Clinical Pediatrics. [Internet]. 
2012 [cited 2022 June 20]; 51(1):7-16 DOI:10.1177/0009922811398964. 
53.  Grosse SD, Prosser LA, Botkin JR. Screening for neonatal hyperbilirubinemia-first do no harm? JAMA pediatrics. [Internet]. 2019 [cited 2022 
June 20]; 173(7):617-8 DOI:10.1001/jamapediatrics.2019.1194. 
54.  Mahram M, Oveisi S, Jaberi N. Trans-cutaneous bilirubinometery versus serum bilirubin in neonatal jaundice. Acta Medica Iranica. [Internet]. 
2015 [cited 2022 June 20]; 53(12):765-71. 
55.  Mohamed I, Blanchard AC, Delvin E, Cousineau J, Carcellar A. Plotting transcutaneous bilirubin measurements on specific transcutaneous 
nomogram results in better prediction of significant hyperbilirubinemia in healthy term and near-term newborns: a pilot study. Neonatology. 
[Internet]. 2014 [cited 2022 June 21]; 105:306-11 DOI:10.1159/000358373. 
56.  Maisels MJ, Coffey MP, Kring E. Transcutaneous bilirubin levels in newborns < 35 weeks' gestation. Journal of Perinatology. [Internet]. 2015 
[cited 2022 June 21]; 35:739-44 DOI:10.1038/jp.2015.34. 
57.  van den Esker-Jonker B, den Boer L, Pepping RMC, Bekhof J. Transcutaneous bilirubinometry in jaundiced neonates: a randomized 
controlled trial. Pediatrics. [Internet]. 2016 [cited 2022 June 21]; 138(6) DOI:10.1542/peds.2016-2414. 
58.  Costa-Posada U, Concheiro-Guisán A, Táboas- Ledo MF, González-Colmenero E, González-Durán ML, Suarez-Albo M, et al. Accuracy of 
transcutaneous bilirubin on covered skin in preterm and term newborns receiving phototherapy using a JM-105 bilirubinometer. Journal of 
Perinatology. [Internet]. 2020 [cited 2022 June 21]; 40(2):226-31 DOI:10.1038/s41372-019-0557-9. 
59.  Cheng N-Y, Lin Y-L, Fang M-C, Lu W-H, Yang C-C, Tseng S-H. Noninvasive transcutaneous bilirubin assessment of neonates with 
hyperbilirubinemia using a photon diffusion theory-based method. Biomedical Optics Express. [Internet]. 2019 [cited 2022 June 20]; 10(6):2969-
84 DOI:10.1364/BOE.10.002969. 
60.  Engle WD, Jackson GL, Engle NG. Transcutaneous bilirubinometry. Seminars in Perinatology. [Internet]. 2014 [cited 2022 November 1]; 
38(7):438-51 DOI:10.1053/j.semperi.2014.08.007. 
61.  Ramachandran A, Owen L, Morris R. A jaundice community project. Infant. [Internet]. 2016 [cited 2022 June 20]; 12(4):125-9. 
62.  Rohsiswatmo R, Oswari H, Amandito R, Sjakti HA, Windiastuti E, Roeslani RD, et al. Agreement test of transcutaneous bilirubin and bilistick 
with serum bilirubin in preterm infants receiving phototherapy. BioMedCentral Pediatrics. [Internet]. 2018 [cited 2022 November 7]; 18(1):315 
DOI:10.1186/s12887-018-1290-9. 
63.  Nagar G, Vandermeer B, Campbell S, Kumar M. Effect of phototherapy on the reliability of transcutaneous bilirubin devices in term and 
near-term infants: a systematic review and meta-analysis. Neonatology. [Internet]. 2016 [cited 2022 November 6]; 109(3):203-12 
DOI:10.1159/000442195. 
64.  Chokemungmeepisarn P, Tantiprabha W, Kosarat S, Manopunya S. Accuracy of the Bilicare™ transcutaneous bilirubinometer as the 
predischarge screening tool for significant hyperbilirubinemia in healthy term and late preterm neonates. Journal of Maternal-Fetal and Neonatal 
Medicine. [Internet]. 2020 [cited 2022 November 6]; 33(1):57-61 DOI:10.1080/14767058.2018.1484098. 
65.  Qu Y, Huang S, Fu X, Wang Y, Wu H. Nomogram for acute bilirubin encephalopathy risk in newborns with extreme hyperbilirubinemia. 
Frontiers in Neurology,. [Internet]. 2020 [cited 2022 November 2]; 11:592254 DOI:10.3389/fneur.2020.592254. 
66.  Shah MH, Ariff S, Ali SR, Chaudhry RA, Lakhdir MPA, Qaiser F, et al. Quality improvement initiative using transcutaneous bilirubin 
nomogram to decrease serum bilirubin sampling in low-risk babies. Paediatrics Open. [Internet]. 2019 [cited 2022 November 2]; 3(1):e000403 
DOI:10.1136/bmjpo-2018-000403 %J BMJ Paediatrics Open. 
67.  Yu Z, Han S, Chen C. Bilirubin normogram for identification of neonatal hyperbilirubinemia in healthy term and late-preterm infants: a 
systematic review. World Journal of Pediatrics. [Internet]. 2014 [cited 2022 June 21]; 10(3):211-8 DOI:10.1007/s12519-014-0495-8. 
68.  Queensland Clinical Guidelines. Nomograms for jaundice, phototherapy and exchange transfusion. Guideline No. V2. [Internet]. Queensland 
Health. 2022. [cited 2022 July 11]. Available from: https://www.health.qld.gov.au/qcg. 
69.  Tan H-S, Balasubramaniam I-S, Hss A-S, Yeong M-L, Chew C-C, Singh R-KP, et al. Impact of a standardized protocol for the management 
of prolonged neonatal jaundice in a regional setting: An interventional quasi-experimental study. BioMedCentral Pediatrics. [Internet]. 2019 [cited 
2022 June 22]; 19(1):174 DOI:10.1186/s12887-019-1550-3. 
70.  Weng Y-H, Cheng S-W, Yang C-Y, Chiu Y-W. Risk assessment of prolonged jaundice in infants at one month of age: a prospective cohort 
study. Scientific Reports. [Internet]. 2018 [cited 2022 June 21]; 8(1):14824 DOI:10.1038/s41598-018-33249-6. 
71.  Trappes-Lomax CR, Paul SP. Prolonged jaundice in neonates. Journal of Health Visiting,. [Internet]. 2013 [cited 2022 June 22]; 1(9):509-14 
DOI:10.12968/johv.2013.1.9.509. 
72.  Wong R, Bhutani VK. Patient education: jaundice in newborn infants (beyond the basics). UpToDate Inc. Up to date. Waltham; 2021. 
73.  Flaherman VJ, Maisels MJ, Brodribb W, Noble L, Brent N, Bunik M, et al. ABM Clinical Protocol #22: Guidelines for management of jaundice 
in the breastfeeding infant 35 weeks or more of gestation—revised 2017. Breastfeeding Medicine. [Internet]. 2017 [cited 2022 June 22]; 
12(5):250-7 DOI:10.1089/bfm.2017.29042.vjf. 
74.  Ives N, Mieli-Vergani G, Hadžic N, Newell S, Sugarman I, Stringer M, et al. Rennie & Roberton's Textbook of Neonatology. In: Rennie R, 
Roberton N, editors. Gastroenterology. 5th ed. Edinburgh: Churchill Livingstone; 2012.   
75.  Paul SP, Barnden J, Adams HL. Objective assessment of stool color in neonates with prolonged jaundice. Indian Journal Of Pediatrics,. 
[Internet]. 2017 [cited 2022 June 22]; 84(5):415-6 DOI:10.1007/s12098-016-2287-8. 
76.  Christensen RD, Yaish HM, Gallagher PG. A pediatrician’s practical guide to diagnosing and treating hereditary psherocytosis in neonates. 
Pediatrics. [Internet]. 2015 [cited 2022 June 22]; 135(6):1107-14 DOI:10.1542/peds.2014-3516. 
77.  Ansong-Assoku BS, Sanket; Mohammad, Adnan; Ankola, P. Neonatal Jaundice. Treasure Island, Florida: StatPearls Publishing; 2022. 
78.  Australian Medicines Handbook. Trimethoprim with sulfamethoxazole. 2022 [2022 June 23]; Available from: https://childrens.amh.net.au 
79.  Amin SB. Bilirubin Binding Capacity in the Preterm Neonate. Clinics in Perinatology. [Internet]. 2016 [cited 2022 June 23]; 43(2):241-57 
DOI:10.1016/j.clp.2016.01.003. 
80.  Ohlsson A, Shah P. Paracetamol (acetaminophen) for patent ductus arteriosus in preterm or low-birth-weight infants (Review). Cochrane 
Database of Systematic Reviews. [Internet]. 2020, [cited 2022 June 22]. Issue 1. Art No.: CD010061. DOI:10.1002/14651858.CD010061.pub4. 
81.  Chen Y, Yeh T, Chen C. Effect of breast-feeding frequency on hyperbilirubinemia in breast-fed term neonates. Pediatrics International. 
[Internet]. 2015 [cited 2022 June 23]; 57:1121-0025 DOI:10.1111/ped.12667. 
82.  Liu W, Liu H, Wang T, Tang X. Therapeutic effects of probiotics on neonatal jaundice. Pakistan Journal of Medical Sciences. [Internet]. 2015 
[cited 2022 June 23]; 31(5):1172-5 DOI:10.12669/pjms.315.7921. 
83.  Torkaman M, Mottaghizade F, Khosravi MH, Najafian B, Amirsalari S, Afsharpaiman S. The effect of probiotics on reducing hospitalization 
duration in infants with hyperbilirubinemia. Iranian Journal of Pediatrics. [Internet]. 2017 [cited 2022 June 23]; 27(1):e5096 DOI:10.5812/ijp5096. 
84.  Raba AA, O'Sullivan A, Miletin J. Transcutaneous bilirubinometry during and after phototherapy in preterm infants: a prospective 
observational study. British Medical Journal Paediatrics Open. [Internet]. 2020 [cited 2022 June 21]; 4(1):e000681 DOI:10.1136/bmjpo-2020-
000681. 
85.  Sawyer TL. Phototherapy for jaundice: background, indications, contraindications. [Internet] 2018 [2022 June 28]; Available from: 
http://emedicine.medscape.com/ 
86.  Kakoullis L, Louppides S, Papachristodoulou E, Panos G. Porphyrias and photosensitivity: pathophysiology for the clinician. Postgraduate 
Medicine. [Internet]. 2018 [cited 2022 June 28]; 130(8):673-86 DOI:10.1080/00325481.2018.1533380. 
87.  Chu L, Qiao J, Xu C. Home-based phototherapy versus hospital-based phototherapy for treatment of neonatal hyperbilirubinemia: A 
systematic review and meta-analysis. Clinical Pediatrics. [Internet]. 2020 [cited 2022 June 23]; 59(6):588-95 DOI:10.1177/0009922820916894. 
88.  Csoma Z, Tóth-Molnár E, Balogh K, Polyánka H, Orvos H, Ócsai H, et al. Neonatal blue light phototherapy and melanocytic nevi: a twin 
study. American Academy of  Pediatrics. [Internet]. 2011 [cited 2022 October 26]; 128(4):e856-e64 DOI:10.1542/peds.2011-0292. 
89.  Vandborg PK, M HB, Greisen G, Ebbesen F. Dose-response relationship of phototherapy for hyperbilirubinemia. Pediatrics. [Internet]. 2012 
[cited 2022 June 28]; 130(2):e352-e7 DOI:10.1542/peds.2011-3235. 
90.  Chang PW, Kuzniewicz MW, McCulloch CE, Newman TB. A clinical prediction rule for rebound hyperbilirubinemia following inpatient 
phototherapy. Pediatrics. [Internet]. 2017 [cited 2022 June 28]; 139(3) DOI:10.1542/peds.2016-2896. 
91.  Chang PW, Newman TB. A simpler prediction rule for rebound hyperbilirubinemia. Pediatrics. [Internet]. 2019 [cited 2022 June 28]; 
144(1):e20183712 DOI:10.1542/peds.2018-3712. 

https://www.health.qld.gov.au/qcg
https://childrens.amh.net.au/
http://emedicine.medscape.com/


Queensland Clinical Guideline: Neonatal jaundice 
 

Refer to online version, destroy printed copies after use  Page 30 of 31 

92.  Pettersson M, Eriksson M, Albinsson E, Ohlin A. Home phototherapy for hyperbilirubinemia in term neonates-an unblinded multicentre 
randomized controlled trial. European Journal Of Pediatrics. 2021 [cited Internet]; 180(5):1603-10 DOI:10.1007/s00431-021-03932-4. 
93.  Queensland Clinical Guidelines. Safer infant sleep. Guideline No. MN22.71-V1-R27. [Internet]. Queensland Health. 2022. [cited 2022 
November 8]. Available from: https://www.health.qld.gov.au/qcg. 
94.  Wallenstein MB, Bhutani VK. Jaundice and kernicterus in the moderately preterm infant. Clinics in Perinatology. [Internet]. 2013 [cited 2022 
June 8]; 40:679-88 DOI:10.1016/j.clp.2013.07.007. 
95.  Watchko JF. Bilirubin-induced neurotoxicity in the preterm neonate. Clinics in Perinatology. [Internet]. 2016 [cited 2022 June 29]; 43(2):297-
311 DOI:10/1016/j.clp.2016.01.007. 
96.  Domellӧf M, Braegger C, Campoy C, Colomb V, Desci T, Fewtrell M, et al. Iron requirements of infants and toddlers. Journal of Pediatric 
Gastroenterology and Nutrition. [Internet]. 2014 [cited 2022 June 29]; 58(1):119-29 DOI:10.1097/MPG.0000000000000206. 
97.  Berglund SK, Westrup B, Domellӧf M. Iron supplementation until 6 months protects marginally low-birth-weight infants from iron deficiency 
during their first year of life. Journal of Pediatric Gastroenterology and Nutrition. [Internet]. 2015 [cited 2022 June 29]; 60(3):390-65 
DOI:10.1097?MPG.0000000000000633. 
98.  National Blood Authority Australia. Paediatric and neonatal iron deficiency anaemia guide. [Internet]. 2017 [cited 2022 June 7]. Available 
from: https://www.blood.gov.au. 
99.  Queensland Clinical Guidelines. Ferrous sulphate. Guideline No. NMedQ20.036-V2-R25. [Internet]. Queensland Health. 2021. [cited 2022 
June 29]. Available from: https://www.health.qld.gov.au/qcg. 
100.  World Health Organization. Feeding and nutrition of infants and young children. 2003. [cited 2022 June 30]. Available from: https://who.int. 
101.  Phillips B. Does folic acid supplementation reduce the incidence or severity of anaemia in neonates with a positive direct Coombs test? 
Archives of Disease in Childhood [Internet]. 2016 [cited 2022 June 29]; 101(11):1071-3 DOI:10.1136/archdischild-2016-311508. 
102.  Wong R, Bhutani VK. Unconjugated hyperbilirubinemia in the term and late preterm infants. UpToDate Inc. Up to date. Waltham; 2021. 
103.  Das S, van Landeghem FKH. Clinicopathological spectrum of bilirubin encephalopathy/kernicterus. Diagnostics. [Internet]. 2019 [cited 
2022 June 29]; 9(1) DOI:10.3390/diagnostics9010024. 
104.  Mohamed M, Ibrahim NR, Ramli N, Abdul Majid N, Yacob NM, Nasir A. Comparison between the transcutaneous and total serum bilirubin 
measurement in malay neonates with neonatal jaundice. The Malaysian Journal Of Medical Science. [Internet]. 2022 [cited 2022 July 7]; 
29(1):43-54 DOI:10.21315/mjms2022.29.1.5. 
105.  Yan R, Han D, Ren J, Zhai Z, Zhou F, Cheng J. Diagnostic value of conventional MRI combined with DTI for neonatal hyperbilirubinemia. 
Pediatrics & Neonatology. [Internet]. 2017 [cited 2022 June 29];  DOI:10.1016/j.pedneo.2017.07.009. 
106.  Wickremasinghe AC, Risley RJ, Kuzniewicz MW, Wu YW, Walsh EM, Soora W, et al. Risk of sensorineural hearing loss and bilirubin 
exchange transfusion thresholds. Pediatrics. [Internet]. 2015 [cited 2022 June 29]; 136(3):505-12 DOI:10.1542/peds.2014-3357. 
107.  Morioka I, Nakamura H, Koda T, Yokota T, Okada H, Katayama Y, et al. Current incidence of clinical kernicterus in preterm infants in 
Japan. Pediatrics International. [Internet]. 2015 [cited 2022 June 29]; 57:494-7 DOI:10.1111/ped.12651. 
108.  Wong R, Bhutani VK. Unconjugated hyperbilirubinemia in the newborn: pathogenesis and etiology. UpToDate Inc. Up to date. Waltham; 
2021. 
109.  van Toorn R, Brink P, Smith J, Ackerman C, Solomons R. Bilirubin-induced neurological dysfunction: a clinico-radiological-
neurophysiological correlation in 30 consecutive children. Journal of Child Neurology. [Internet]. 2016 [cited 2022 June 28]; 31(14):1579-83 
DOI:10.1177/0883073816666473. 
110.  Panahi R, Jafari, Zecca E, Hasani S. Relationship between behavioral hearing thresholds and estimated auditory steady-state response 
thresholds in children with a history of neonatal hyperbilirubinemia. Europena Archives of Oto-Rhino-Laryngology. [Internet]. 2014 [cited 2022 
June 29]; 271:2385-92 DOI:10.1007/s00405-013-2731-6. 
111.  Singh A, Francis HW, Smith PB, Clark RH, Greenberg RG. Association between hyperbilirubinemia and hearing screen failure in the 
neonatal intensive care unit in infants born preterm. The Journal of Pediatrics. [Internet]. 2021 [cited 2022 June 29]; 231:68-73 
DOI:10.1016/j.jpeds.2020.12.059. 
112.  Queensland Clinical Guidelines. Newborn baby assessment (routine). Guideline No. MN21.4-V6-R26. [Internet]. Queensland Health. 2021. 
[cited 2022 June 29]. Available from: https://www.health.qld.gov.au/qcg. 
113.  Lieberman L, Spradbrow J, Keir AK, Dunn M, Lin Y, Callum J. Use of intravenous immunoglobulin in neonates at a tertiary academic 
hospital: a retrospective 11-year study. Transfusion. [Internet]. 2016 [cited 2022 June 29]; 56:2704-11 DOI:10.1111/trf.13721. 
114.  Louis D, More K, Oberoi S, Shah P. Intravenous immunoglobulin in isoimmune haemolytic disease of newborn: an updated systematic 
review and meta-analysis. Archives of Disease in Childhood, Fetal and Neonatal Edition. [Internet]. 2014 [cited 2022 June 29]; 99:F325–F31 
DOI:10.1136/archdischild-2013-304878. 
115.  Okulu E, Erdeve O, Kilic I, Olukman O, Calkavur S, Buyukkale G, et al. Intravenous immunoglobulin use in hemolytic disease due to ABO 
incompatibility to prevent exchange transfusion. Frontiers in Pediatrics. [Internet]. 2022 [cited 2022 June 28]; 10 DOI:10.3389/fped.2022.864609. 
116.  Zwiers C, Scheffer‐Rath MEA, Lopriore E, de Haas M, Liley HG. Immunoglobulin for alloimmune hemolytic disease in neonates. Cochrane 
Database of Systematic Reviews. [Internet]. 2018, [cited 2022 June 29]. Issue 3. Art No.: CD003313. DOI:10.1002/14651858.CD003313.pub2. 
117.  Rahimi-Madiseh M, Hamidi M, Kheiry S, Rezaeian-Ramesheh A, Rafieian-Kopaei M. The effect of manna on blood bilirubin level in 
neonates with hyperbilirubinemia and identification of its constitutes. European Journal of Medicinal Plants. [Internet]. 2015 [cited 2022 June 29]; 
11(4):1-7 DOI:10.9734/EJMP/2016/21909. 
118.  Mishra S, Cheema A, Agarwal R, Deorari A, Paul V. Oral zinc for the prevention of hyperbilirubinaemia in neonates. Cochrane Database of 
Systematic Reviews. [Internet]. 2015, [cited 2022 June 29]. Issue 7. Art No.: CD008432. DOI:10.1002/14651858.CD008432.pub2. 
119.  Thomas JT, Muller P, Wilkinson CS. Antenatal phenobarbital for reducing neonatal jaundice after red cell isoimmunization. Cochrane 
Database of Systematic Reviews. [Internet]. 2007, [cited 2022 June 29]. Issue 2. Art No.: CD005541. DOI:10.1002/14651858.CD005541.pub2. 
120.  Okwundu CI, Okoromah CAN, Shah PS. Prophylactic phototherapy for preventing jaundice in preterm or low birth weight infants. Cochrane 
Database of Systematic Reviews. [Internet]. 2012, [cited 2022 November 7]. Issue 1. Art No.: CD007966. 
DOI:10.1002/14651858.CD007966.pub2. 
121.  Magai DN, Mwaniki M, Abubakar A, Mohammed S, Gordon AL, Kalu R, et al. A randomized control trial of phototherapy and 20% albumin 
versus phototherapy and saline in Kilifi, Kenya. BioMedCentral Research Notes. [Internet]. 2019 [cited 2022 June 29]; 12(1):617 
DOI:10.1186/s13104-019-4632-2. 
122.  Aletayeb SMH, Dehdashtiyan M, Aminzadeh M, Malekyan A, Jafrasteh S. Comparison between maternal and neonatal serum vitamin D 
levels in term jaundiced and nonjaundiced cases. Journal of Chinese Medicine Association. [Internet]. 2016 [cited 2022 June 29]; 79:614-7 
DOI:10/1016/j.jcma.2016.008. 
123.  Gholitabar M, McGuire H, Rennie J, Manning D, Lai R. Clofibrate in combination with phototherapy for unconjugated neonatal 
hyperbilirubinaemia. Cochrane Database of Systematic Reviews. [Internet]. 2012, [cited 2022 June 8]. Issue 12. Art No.: CD009017. 
DOI:10.1002/14651858.CD009017.pub2. 
124.  Horn D, Ehret D, Gautham K, Soll R. Sunlight for the prevention and treatment of hyperbilirubinemia in term and late preterm neonates. 
Cochrane Database of Systematic Reviews. [Internet]. 2021, [cited 2022 December 16]. Issue 7. Art No.: CD013277. 
DOI:10.1002/14651858.CD013277.pub2. 
125.  Kato S, Iwata O, Yamada Y, Kakita H, Yamada T, Nakashima H, et al. Standardization of phototherapy for neonatal hyperbilirubinemia 
using multiple-wavelength irradiance integration. Pediatrics & Neonatology. [Internet]. 2020 [cited 2022 June 28]; 61(1):100-5 
DOI:10.1016/j.pedneo.2019.07.002. 
126.  Gutta S, Shenoy J, Kamath SP, Mithra P, Baliga BS, Sarpangala M, et al. Light emitting diode (LED) phototherapy versus conventional 
phototherapy in neonatal hyperbilirubinemia: a single blinded randomized control trial from coastal India. BioMed Research International. 
[Internet]. 2019 [cited 2022 November 7]:1-6 DOI:10.1155/2019/6274719. 
127.  Kumar P, Chawla D, Deorari A. Light-emitting diode phototherapy for unconjugated hyperbilirubinaemia in neonates. Cochrane Database 
of Systematic Reviews. [Internet]. 2011, [cited 2022 November 6]. Issue 12. Art No.: CD007969. DOI:10.1002/14651858.CD007969.pub2. 
 

https://www.health.qld.gov.au/qcg
https://www.blood.gov.au/
https://www.health.qld.gov.au/qcg
https://who.int/
https://www.health.qld.gov.au/qcg


Queensland Clinical Guideline: Neonatal jaundice 
 

Refer to online version, destroy printed copies after use  Page 31 of 31 

Acknowledgements 
Queensland Clinical Guidelines gratefully acknowledge the contribution of Queensland clinicians and 
other stakeholders who participated throughout the guideline development process particularly: 
 
Working Party Clinical Lead 
Dr Peter Schmidt, Director of Neonatology, Newborn Care Unit, Gold Coast University Hospital 
Ms Donna Hillyard, Neonatal Nurse Practitioner, Mater Mothers Hospital  
 
QCG Program Officer 
Ms Emily Holmes 
 

Working Party Members 
Dr Chris Edwards, Paediatrician, Bundaberg Hospital and Health Service 
Dr Lizelle Weber, Director Neonatology, Sunshine Coast University Hospital 
Dr Mohan Swaminathan, Senior Staff Specialist Paediatrician, Cairns Base Hospital  
Ms Anne Illingsworth, Clinical Nurse Consultant, Townsville Hospital and Health Service 
Ms Deborah Collins, Neonatal Clinical Facilitator, Metro South Hospital and Health Service 
Ms Eileen Cooke, Consumer Representative, Preterm Infants Parents Association (PIPA) 
Ms Karen Hose, Neonatal Nurse Practitioner, Royal Brisbane and Women’s Hospital  
Ms Maxine Ballinger, Clinical Nurse Consultant, Central Queensland Hospital and Health Service  
Ms Michelle Schmidt, Maternity Unit Manager, Sunshine Coast University Hospital  
Ms Seija Argyros, Neonatal Nurse Practitioner, Royal Brisbane and Women’s Hospital  
Professor Helen Liley, Neonatologist, Mater Mother’s Hospital  
Dr Bruce Maybloom, General Physician, Bulimba, Brisbane 
 

Queensland Clinical Guidelines Team 
Professor Rebecca Kimble, Director 
Ms Jacinta Lee, Manager 
Ms Stephanie Sutherns, Clinical Nurse Consultant 
Ms Cara Cox, Clinical Nurse Consultant 
Ms Emily Holmes, Clinical Nurse Consultant 
Ms Janene Rattray, Clinical Nurse Consultant 
Steering Committee 
 

Funding 
This clinical guideline was funded by Healthcare Improvement Unit, Queensland Health 
 
 
 
 
 


	Imprint page
	Flowchart: Management of neonatal jaundice
	Table of Contents
	List of Tables
	Abbreviations
	Definitions
	1 Introduction
	1.1 Aetiology

	2 Risk factors
	2.1 Maternal risk factors
	2.2 Neonatal risk factors

	3 Causes of jaundice
	3.1 Causes of pathological jaundice
	3.2 Causes of physiological jaundice
	3.3 Causes of prolonged jaundice

	4  Clinical assessment
	5 Investigations
	5.1 Measurement of bilirubin
	5.2  Pathological jaundice investigations
	5.3  Prolonged jaundice investigations

	6  Management
	6.1 Medication use
	6.2 Nutrition
	6.3  Phototherapy
	6.3.1 Care during phototherapy
	6.3.2  Phototherapy in the home

	6.4  Exchange transfusion
	6.5  Supplementation
	6.5.1 Ferrous sulphate
	6.5.2 Folic acid


	7  Complications of untreated unconjugated hyperbilirubinaemia
	7.1.1 Acute bilirubin encephalopathy
	7.1.2  Chronic bilirubin encephalopathy
	7.2 Bilirubin induced neurologic dysfunction
	7.3  Bilirubin-induced auditory toxicity

	8 Discharge planning
	9  Other treatments
	9.1 Treatments of no benefit
	9.2  Unproven benefit

	Appendix A: Phototherapy
	References
	Acknowledgements

