Neonatal jaundice
By Dr Ali Almayah 
Neonatal jaundice( hyperbilirubinemia)
·  jaundice is observed in the first week of life in 60% of full term infants and 80% of prematures.
· is a yellowish discoloration of the skin and other tissues of a newborn infant
· A bilirubin level of more than 85 umol/l (5 mg/dL) manifests clinical jaundice in neonates whereas in the adults 34 umol/l (2 mg/dL) would look icteric 
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Factors that increase the level of indirect bilirubin in the neonate:
1. Any hemolytic disease that increase level of indirect bilirubin.
2. Any compound compete with bilirubin binding sites to albumin, will displace bilirubin from albumin. Example, free fatty acids and sulfisoxazole.
3. Decrease concentration of glucuronyl transferase enzyme in preterm infant and in cases of hypoglycemia.
4. Any conditions that increase enterohepatic circulation will increase indirect bilirubin, like delayed passage of meconium.
Causes of indirect hyperbilirubinemia:
Physiological jaundice:
· It is a common cause of jaundice in most newborns during the first week of life.
· Causes:
1. Increased RBC volume, RBC destruction
2. Defective hepatic uptake of bilirubin from blood
3. Defective bilirubin conjugation( immaturity of glucuronyl 
   transferase enzyme)
· Type of bilirubin is indirect.
· The baby looks healthy, feeding well, no organomegaly.
· It rarely requires phototherapy.
· Serum bilirubin level is slightly higher among breast fed babies.
   
· The onset is from the second day of life, reaches a peak 
      level of no more than 12mg/dl on day 3-5(full term), in preterm peak level may reach 15mg/dl
    
· Then bilirubin level gradually declining until 7th-10th day of life.
Pathological Jaundice of Neonates:
· Any of the following features characterizes pathological jaundice: 
1. Clinical jaundice appearing in the first 24 hours.
2.  Increases in the level of total bilirubin by more than 0.5mg/d/hr or 5 mg/dL per 24 hours. 
3.  Total bilirubin more than 19.5 mg/dL
4.  Direct bilirubin more than 2 mg/dL. 
Causes of Pathological Jaundice:  
A/Increased production 
   1.Fetomaternal blood group incompatibility: Rh, ABO
   2.Hereditary spherocytosis. 
   3 Enzyme defect: G6PD deficiebcy, pyruvate kinase deficiency. 
   4.Sepsis. 
   5.Increased enterohepatic circulation: Pyloric stenosis, or large bowel obstruction. 
B/Decreased clearance 
   1.Congenital: Criggler-Najjar syndrome.
  2.Drugs and Hormones: Hypothyroidism, breast milk jaundice. 
Intrinsic causes of hemolysis 
1. Membrane conditions 
     Spherocytosis 
     Hereditary elliptocytosis  
2. Systemic conditions 
     Sepsis 
3.  Enzyme conditions 
     Glucose-6-phosphate dehydrogenase deficiency 
     Pyruvate kinase deficiency 
Extrinsic causes of hemolysis:
· ABO and Rh isoimmunization.
Non-hemolytic causes 
  Cephalohematoma 
  Polycythemia 
  Sepsis 
  Hypothyroidism 
  Gilbert's syndrome 
  Crigler-Najjar syndrome 
Hepatic causes( conjugated) 
· Clinically the newborn will have a yellow-green skin color, passing dark urine and pale stool
1. Infections 
    Sepsis 
    Hepatitis B 
    TORCH infections 
2.  Metabolic 
     Galactosemia 
     Alpha-1-antitrypsin deficiency 
     Cystic fibrosis 
3.  Idiopathic 
Post-hepatic 
  Biliary atresia( extrahepatic or intrahepatic) 
  choledochal cyst 
Investigations
· Of Unconjugated hyperbilirubinemia:
1. Total s.bilirubin: direct and indirect
2. Coombs test( positive in Rh and ABO incompatibility)
     3.   Complete blood count and blood film ( spherocytes)
   4.   Retic count: increased with hemolysis.
· Of conjugated hyperbilirubinemia:
1. Liver enzyme level(SGPT, SGOT)
2. Bacterial and viral culture.
3. TORCH screen
4. Hepatic ultrasound, CT scan.
5. Metabolic screen
6. Sweat chloride test
7. Liver biopsy
Breast milk jaundice:
· Characterized by unconjugated hyperbilirubinemia without evidence of hemolysis during the 1st-2nd week of life.
· Breast milk may contain inhibitors of glucuronyl transferase enzyme, or it may increase entero-hepatic circulation of bilirubin by the effect of breast milk glucuronidase.
· Bilirubin rarely reaches a dangerous level, and does not need exchange transfusion.
· The baby is healthy, growing well and there is no hepatosplenomegaly or anemia.
· Interruption of breast feeding for 1-2 days result in rapid decline of bilirubin.
· It may persist for 3-4 weeks, there is no need to stop breast feeding.
Crigler Najjar syndrome:
· It is a form of indirect hyperbilirubinemia in which there is defective conjugation of bilirubin due to permanent deficiency of glucuronyl transferase enzyme.
· Inherited as 	AD,AR.
· Infants usually require frequent exchange transfusion and      remain on phototherapy for prolonged period of time.
Gilbert syndrome:
· Indirect hyperbilirubinemia due to defect in hepatic uptake of unconjugated bilirubin.
Differential diagnosis of prolonged neonatal jaundice:
· Neonatal jaundice may persist for >2 weeks after birth.
1. Breast milk jaundice
2. Sepsis
3. Biliary atresia 
4. Hepatitis
5. TORCH infection
6. Galactosemia 
7. Hypothyroidism
8. Congenital spherocytosis 
9. G6PD deficiency.

Kernicterus:
· It is a neurologic syndrome resulting from deposition of unconjugated bilirubin in the brain cells( basal ganglia), characterized by:
Early manifestations:
· Lethargy, hypotonia, irritability, weak moro reflex, poor feeding, and high pitched cry.
Late manifestations( more than 1st week):
· Opisthotonic posture( neck retraction), hypertonia, seizures
By the end of the first year, the infant will have nerve deafness, chorioathetoid cerebral palsy, developmental delay, mental retardation.
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· The free indirect bilirubin( not bound to albumin) will cross the blood-brain barrier because of its lipid solubility, or because of disruption of BBB under the effects of asphyxia, acidosis, and sepsis, and in turn will be deposited in the basal ganglia. 
· In full term infants kernicterus rarely occur at S.bilirubin level below 20mg/dl, while in preterm infants, kernicterus may occur at lower levels.
· Factors that increase risk of kernicterus even at low S.bilirubin level:
· Sepsis, meningitis, hemolysis, hypothermia, asphyxia, hypoglycemia, prematurity, and drugs that displace birubin from its binding sites like sulfa drugs and ceftriaxone.
· Prevention: by early initiation of phototherapy or exchange transfusion, treating above risk factors.
Treatment of hyperbilirubinemia:
1. Phototherapy:
· It reduces the indirect bilirubin level.
· It works through a process of photo-isomerization that changes the bilirubin into water-soluble isomers that can be passed without getting stuck in the liver.
· Blue or white lights are effective with 425-475nm wavelength.
· It is indicated in full term newborn without risk factors, at S.bilirubin level of 16-18mg/dl, and a lower level in preterm babies(12-15mg/dl) according to body weight.
· Newborn eyes should be covered to avoid light toxicity. 
· It requires 6-12hr to have a measurable effect.
· It reduces S.bilirubin level by 1-3mg/dl/12-24hr
· The newborn should be placed about 15-20 cm from the fluorescent lamp.
· Complications of phototherapy:
1. Increased insensible water loss and dehydration.
2. Diarrhea with green stool.
3. Maculopapular skin rash.
4. Lethargy.
5. Risk of retinal damage.
6. Skin may turn bronze color if the newborn have direct hyperbilirubinemia 
2. Exchange transfusion: 
· it is indicated when there is a high level of indirect bilirubin at risk of kernicterus.
· It is effective in removing sensitized RBC before they are hemolysed, also removes 60% of bilirubin from plasma.
· It is indicated in a full term newborn with s.bilirubin level of 20mg/dl with evidence of hemolysis, and without evidence of hemolysis at a level of 25mg/dl(weight>2000g).
· In preterm baby it is indicated at a lower bilirubin level,and calculated as 1% of body weight in gram
· Example: 1500g          exchange level 15mg/dl
                     1200g           exchange level 12mg/dl
· N.B if there is risk factors exchange should be done at a lower bilirubin level.
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Complications of exchange transfusion:
1. Transfusion reaction( incompatibility of blood).
2. Hyperkalemia( specially when old blood is used)
3. Hypocalcaemia
4. Infection(sepsis from catheterization, or blood borne infection like hepatitis)
5. Vessel perforation, hemorrhage, or thrombosis.
6. Hypotension
7. Necrotizing enterocolitis.
Rh isoimmunization:
· Rh antigens are C,D,E,c,and e. 
·  here usually mother has Rh –ve blood group and the baby is Rh+ve.
· When small quantities( 30ml) of Rh+ve fetal blood containing D antigen enters maternal circulation( during abortion or at time of delivery), antibodies against fetal antigen will be produced in unsensitized mother.
· These maternal antibodies will readily cross the placenta, causing hemolytic disease of fetus or newborn.
· Hemolytic disease rarely occur in the first born baby, because transfusion of fetal RBC into maternal circulation tend to occur at time of delivery. 
· When the mother and her fetus are also incompatible with respect to A or B, there is less chance of maternal sensitization because of rapid clearance of fetal cells by her antiA or antiB antibodies which are IgM that doesn't cross the placenta.
· There is a tendency for the severity of Rh disease to worsen with successive pregnancies.
· Clinical manifestations:
· A wide spectrum of hemolytic disease occur in affected infant:
1. Hydrops fetalis:
      here there is severe sensitization in utero, the newborn have severe anemia, signs of respiratory distress, cardiomegaly, HF, hepatosplenomegaly, severe edema, and may die shortly after birth.
      jaundice is usually absent at birth because of placental clearance of lipid soluble unconjugated bilirubin.
2. In moderate sensitization, baby born with pallor, jaundice in the first few hours of birth, hepatosplenomegaly.
3. In mild hemolysis(15%), the baby may have only mild anemia and jaundice that may require blood transfusion only with phototherapy.
Laboratory findings:
· ABO and Rh blood group for mother and newborn
· Direct coombs test is positive.
· Anemia, Hb may reach 3-4g/dl
· Increase reticulocyte count.
· Cord bilirubin may be 3-5mg/dl, and raise rapidly to high level during first 6 hours. 
Antenatal diagnosis and management:
· If mother is sensitized, then send for RhD(IgG) antibody titer at 12-16 weeks of gestation, and at 36 weeks.
· If the titer is rapidly increasing or 1:64, means significant hemolysis.
· The antibodies are monitored and if levels increase, amniocentesis, fetal umbilical cord blood sampling, and ultrasound are used to assess any effects on the baby.
· If the baby is in danger, and the pregnancy is at least 32-34 weeks, labor is induced.
· Under 32 weeks, the baby is given blood transfusions while still in the mother's uterus. 
Treatment of live born infant with Rh disease:
· Prepare fresh, whole blood O negative, compatible with the newborn and his mother( or the blood group of baby and Rh of mother)
· Monitoring S.bilirubin level and Hb, if the rate of raise of bilirubin is >0.5mg/dl/hr during the first day, then exchange transfusion should be done.
· If cord Hb 10g/dl, cord bilirubin 5mg/dl, high reticulocytes count(20%), then immediate exchange transfusion should be done.
· Put the newborn under phototherapy while you monitor bilirubin level.
· Prevention of Rh disease:
· Human anti D globulin( RhoGAM) should be give to Rh negative mother within 72 hours of delivery or abortion in a dose of 30µg (1ml) to prevent sensitization. 
ABO incompatibility:
· Usually the mother is type O blood group and the newborn is A or B blood group( mothers with blood group A or B, sensitization will not occur because the have IgM antibodies which doesn’t cross the placenta)
· Because many mothers with O blood group already have IgG antibodies against A and B before pregnancy, so the first born infant will be affected.
· Clinically the newborn will have jaundice and pallor in the first day of life
· Hydrops fetalis is extremely rare.
· Hemolysis usually is less severe and its severity decline with successive pregnancies.
Investigations:
· Direct coombs test is weakly positive.
· Blood smear show spherocytes.
· Increase indirect bilirubin.
· Hb may be normal or 10gldl.
· Retic count is increased.
Treatment:
· Phototherapy, and if serum bilirubin level reaches a high level, exchange transfusion should be done with fresh whole blood( blood group of mother and Rh of baby).
· Blood transfusion in case of anemia only. 
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