HAEMOLYTIC DISEASE OF THE NEWBORN (HDN)
DEFINITION
A disease characterized by the destruction of fetal/newborn red cells resulting from the placental transfer of maternal alloantibodies.

HDN occurs when the mother has IgG antibodies in her plasma that cross the placenta and bind to fetal red cells with the appropriate alloantigens resulting in fetal red cell destruction
TYPES

1. Rhesus – anti-D, anti-c

2. ABO

3. Others – Kell, Kidd, Duffy

PATHOGENESIS

Rhesus

· Fetal red cells possessing antigens of paternal origin (antigen absent on maternal red cells) enters the maternal circulation during pregnancy or more commonly at the time of delivery

· The maternal immune system produces alloantibodies against the paternal antigens on the fetal red cells

· The mother becomes immunized to these foreign antigens

Immunization may also occur from previous blood transfusions

· Transplacental passage of the IgG alloantibodies from the maternal to the fetal circulation usually in second and succeeding (antigen-positive) pregnancies
· The alloantibodies attach to the fetal red cell antigens resulting in extravascular hemolysis of the fetal  red cells 
· Degrees of haemolysis and compensation in the fetus and newborn

Erythropoiesis is increased with release of immature cells into the fetal circulation. Red cell production resumes within the liver and spleen (extramedullary erythropoiesis) resulting in hepatosplenomegaly
ABO 

· For ABO incompatibility, the mother is usually group O (IgG anti-A and anti-B) and the fetus is group A or B 

· Usually affects the first pregnancy because of preformed antibodies
· ABO incompatibility between Rh-negative mother and Rh-positive fetus may reduce the incidence of Rhesus sensitization however there are other factors that affect the risk of sensitization
· Usually mild haemolysis

CLINICAL FEATURES

The physical findings depend on the severity of the haemolytic process:

1. Variable anaemia, pallor

2. Jaundice occurs after birth
3. Kernicterus – deposition of bile pigment in the basal ganglia

4. Hepatosplenomegaly

5. Hydrops fetalis in severe cases

LABORATORY FEATURES

Fetal/Neonatal

(Intrauterine or cord blood)

1. Haemoglobin levels vary between normal to very low 
2. Reticulocytosis and increased numbers of nucleated red blood cells

3. Neutrophilia, reactive

4. Spherocytosis (especially in ABO incompatibility)

5. ABO, Rhesus grouping

6. Direct Coombs Test (DCT)

a. With Rhesus incompatibility – positive DCT due to anti-D antibodies

b. With ABO incompatibility – DCT is usually only weakly positive or negative

7. Unconjugated hyperbilirubinemia

Maternal

1. ABO, Rhesus blood grouping (at the time of booking or at diagnosis)
2. Indirect Coombs test (IDCT) for antibody identification

a. At diagnosis or booking (12-16 wk)
b. At 28 weeks gestation if initially negative

c. If positive, monitor the titre of the antibody and the rate of rise

3. Amniotic fluid analysis (amniocentesis)
a. Good index of intrauterine haemolysis and fetal wellbeing 

b. Assesses level of bilirubin (correlates with degree of fetal red cell destruction)
c. Liley’s chart to assess disease progression and timing of intervention. 
Paternal

· ABO, Rhesus blood grouping 
Extended blood grouping may be required to determine if he carries the relevant antigen
MANAGEMENT
1. Prevention

The anti-D acts as an immunosuppressant possibly by blocking the Fc receptor sites thus preventing the mother from producing RhD antibodies

a. All Rhesus negative mothers of Rhesus positive neonates should be given anti-D immunoglobulin (RhIg) intramuscular within 72 hours of delivery.
b. The Kleihauer test will detect the volume of fetal red cells in the maternal circulation. This will identify mothers who require a larger dose of RhIg

c. Other potential sensitizing events require anti-D prophylaxis                    eg amniocentesis, abortions, transfusion with RhD+ red cells, invasive uterine procedures
d. In the first pregnancy, antenatal prophylaxis prevents primary immunization

e. Mothers who are not candidates for RhIg

· A D-negative woman whose infant is D-negative

· Any D-positive woman

· A D-negative woman known to be immunized to D antigen

2. Where sensitization has occurred, the levels of the maternal antibody eg anti-D and bile pigments in the amniotic fluid should be monitored

Therapeutic modalities include

a. Intrauterine transfusion (intraperitoneal, intravenous)
· Group O blood or compatible with mother and fetus
· Also D negative or negative for the antigen corresponding to the mother’s antibody if not anti-D

· Irradiated to prevent transfusion related GVHD

· CMV negative or leucocyte-reduced especially if mother is CMV negative

· Lack HbS

· High haematocrit (80-90%) to prevent fluid overload

· Blood less than 7 days storage – lowered risk of hyperkalaemia, better oxygen transport
b. Exchange transfusion

· Blood transfused has similar characteristics as in intrauterine transfusion

· Achieves removal of the infants antibody coated red cells, bilirubin and unbound antibodies as well as improve oxygen carrying capacity by transfused red cells

c. Phototherapy for milder cases

Photodegradation of the bilirubin to permit urinary excretion

PAGE  
4

