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Case

• Neonate hospitalised at age 12 days for prolonged neonatal jaundice 
– total bilirubin 627 (conj 12) umol/L; 

• Referred to RXH at 7 weeks – having received phototherapy, 
phenobarbitone, immunoglobins and exchange transfusion; breast 
feeding stopped �minimal change to bilirubin levels

• Birth history
– Uncomplicated pregnancy

– NVD at 38 weeks; birth weight 2950g; APGARS 9 & 10

– Discharged age 1 day, breastfeeding

• Clinically:
– “deeply jaundiced”; brown stool; yellow urine

– No congenital abnormalities

– Abd – palpable liver (1-2cm); no splenomegaly

– CNS- initially hypotonic with head lag, moving all limbs; later hypertonic; 
brisk reflexes; “cycling and fisting”, chorea-athetoid movements; evolving 
cerebral palsy;?hearing loss; 

– BIND –bilirubin induced neurological dysfunction
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Baynes: Medical Biochemistry
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UDP-glucuronyl transferase
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Increased bilirubin load

Decreased conjugation

Decreased excretion
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Increased bilirubin load

Decreased conjugation

Decreased excretion
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• Excessive production of bilirubin –

beyond liver’s ability to conjugate

• Haemolytic

– Coombs’ positive

• Haemolytic disease of newborn – ABO; 

Rh –

– Coombs’ negative

• RBC enzyme deficiencies e.g. G6PD 

deficiency; pyruvate kinase deficiency

• RBC membrane abnormalities e.g. 
Hereditary spherocytosis

• Haemoglobinopathies e.g. Sickle cell 

anaemia

• Sepsis

• Drugs

• Non- haemolytic

– Extravascular sources

• Cephalohaematoma;  bruising; CNS 
haemorrhage

• Swallowing blood

– Polycythaemia

• Fetal-maternal transfusion; delayed 
cord clamping

• Twin-twin transfusion

– Exaggerated enterohepatic circulation

• Cystic fibrosis

• Ileal atresia

• Breast milkBaynes: Medical Biochemistry

Increased bilirubin load

Unconj bilirubin ↑

Reticulocytes > 6%

Haptoglobin ↓

LDH ↑

Hb < 13g/dL

Liver function N; 

Unconj bilirubin ↑

Reticulocytes N

Liver function N
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Glucose 6 Phosphate 

Dehydrogenase Deficiency
• X-linked recessive

• Common 400 million people worldwide

• Usually asymptomatic; neonatal jaundice

• Lab diagnosis via fluorescence of 

NADPH – offered at RXH 

Pyruvate kinase deficiency

• Autosomal recessive

• Common

• Varied age of onset

• Dysmorphology – frontal bossing

• Splenomegaly

• Lab diagnosis easy – enzymatic assay 

– offered at IMD Lab
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Decreased uptake and 
conjugation by hepatic cells.

• Physiological jaundice

• Breast milk jaundice

• Hypothyroidism

• Gilbert’s Syndrome

• Crigler-Najjar

Baynes: Medical Biochemistry

Decreased bilirubin conjugation

Unconj bilirubin ↑

Hb N

Reticulocyte % N

Liver function N
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Physiological jaundice

• Due to:

– Relative polycythaemia

– Shorter rbc lifespan (80 vs 120 days)

– Immature hepatic uptake and 
conjugation

– Increased enterohepatic circulation

• vs Pathological: 
– Starts before 24 hours

– Last longer than age 10 days

– Rise rate > 85umol/L/day

– Total bilirubin > 289umol/L (term) / 170umol/L 

(pre-term)

– Conjugated >20% of total bilirubin

– Evidence of underlying illness

Breast milk jaundice

• Early – first few days – 4-7 days (up to 

260umol//L) or late –after 2 weeks (up 

to 340umol/L) onset

• Persists longer than physiological 

jaundice

• Β-glucuronidase – deconjugates bilirubin

Hypothyroidism

• Decreases conjugation of bilirubin
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Gilbert’s Syndrome

• Also called benign unconjugated
hyperbilirubinaemia ; Familial non-
haemolytic jaundice

• 1901 Augustine Gilbert 

• Autosomal recessive

• 3 – 7 % US; Males > females (2-7:1)

• Benign - Mild jaundice (usually <51umol/L , 
up to 102umol/L)

• Precipitants: dehydration, fasting, stress

• Neonatal jaundice (esp breast fed)

• Abnormal UGT1A1 TATA region (promotor) 
� decreased expression

Crigler Najjar Syndrome

• Also called Hereditary unconjugated
hyperbilirubinaemia

• More severe deficiency of the same enzyme

• Severely elevated unconjugated bilirubin
usually starting within first 2 weeks of life

• Autosomal recessive; mutation UGT1A1

• Rare 1:1 000 000

• Type 1 – more severe, fatal in early 
childhood (liver transplant) -lifelong risk of 
developing kernicterus especially when 
phototherapy is stopped or during infections 
or other stress (e.g. fasting)

• Type 2 – milder, may present later in infancy 
(phenobarbitone)

• Diagnosis of exclusion (other causes of 
unconjugated bilirubin incl haemolysis)

• All other biochemical findings (hepatic) 
normal

• Persistent bilirubin > 340umol/L after first 
week of life (otherwise normal) suggests 
Crigler Najjar

TA
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• Excessive production of bilirubin –

beyond liver’s ability to conjugate

• Haemolytic

– Coombs’ positive

• Haemolytic disease of newborn – ABO; 

Rh –

– Coombs’ negative

• RBC enzyme deficiencies e.g. G6PD 

deficiency; pyruvate kinase deficiency

• RBC membrane abnormalities e.g. 

Hereditary spherocytosis

• Haemoglobinopathies e.g. Sickle cell 

anaemia

• Sepsis

• Drugs

• Non- haemolytic

– Extravascular sources

• Cephalohaematoma;  bruising; CNS 

haemorrhage

• Swallowing blood

– Polycythaemia

• Fetal-maternal transfusion; delayed 

cord clamping

• Twin-twin transfusion

Increased bilirubin load

• Decreased uptake and 

conjugation by hepatic cells.

• Physiological jaundice

• Hypothyroidism

• Breast milk jaundice

• Gilbert’s Syndrome

• Crigler-Najjar

Decreased bilirubin conjugation

No other biochemical abnormalities

LFT Normal

Hb Normal

Reticulocyte count Normal

Coombs Negative

G6PDD Negative

Thyroid function Normal

TORCHES Negative

OUR PATIENT
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Confirming diagnosis of metabolic disease:

1. Hallmark metabolite

2. Enzyme activity

3. Genetic Mutation

Homozygous del A position 1295 �

Asn432Meth�Sequence change thereafter

1281 AAAAGCAGTCATCAATGACAAAAGTTACAAGGAGAACATCATGCGCCTCTCCAGCCTTCA
427 - - K- - A- - V- - I  - - N - - D- - K- - S- - Y - - K- - E - - N - - I  - - M - - R- - L- - S - - S - - L- - H

1281 AAAAGCAGTCATCATGACAAAAGTTACAAGGAGAACATCATGCGCCTCTCCAGCCTTCA
427 - - K- - A- - V- - I  - - M - - T- - K- - V- - T - - R- - R - - T - - S - - C - - A- - S- - P - - A - - F- -

Bilirubin

UDP-glucuronyltransferase

UGT1A1
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Further management

• Diagnosis: Crigler-Najjar Syndrome Type I

• Discharged to local hospital on phenobarbitone, cholestyramine, 
overnight phototherapy and antibiotics (Klebs sepsis) (bilirubin on 
discharge 400umol/L).
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Effect of phototherapy
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Haemolysis (ABO/Rh)

Sepsis(septicaemia)

TORCHES

Physiological

Haemolysis

Crigler Najjar syndrome

Biliary atresia

Galactosaemia

Breast milk jaundice

Hypothyroidism

Sepsis(UTI)

Information from jaundice and hyperbilirubinemia in the newborn. In: Behrman RE, Kliegman RM, Jenson HB,

eds. Nelson Textbook of pediatrics. 16th ed. Philadelphia: Saunders, 2000:511-28.
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