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Objectives

• Explain the causes and potential consequences of 
alloimmunization in pregnancy

• Review typical monitoring plans for pregnant patients at 
risk for hemolytic disease of the fetus and newborn (HDFN)

• Identify signs of fetal hydrops on ultrasound

• Discuss interventions for fetal anemia and hydrops



Alloimmunization

- Blood antigen mismatch with significant interaction 
causing sensitization and immune response

- Sensitization can occur from maternal-fetal hemorrhage, 
blood transfusion, or other blood exposures

• Memory B lymphocytes recognize fetal antigen

• IgG mediated

• Antibodies cross the placenta and bind to fetal 
erythrocytes and hemolyzed by fetal spleen

• Tend to worsen with each subsequent pregnancy

• Fetal sex may play a role

• More common in RhD-positive male fetuses 
compared to females (13x)

https://embryo.asu.edu/pages/rh-incompatibility-pregnancy-image


Red cell antibodies

• ~15:1000 pregnancies in the US

• Type and screen

• Most common red cell antibodies associated with HDFN

• Anti-E

• Anti-D

• Anti-Kell

• Anti-c

Creasy and Resnik, 9e. Chapter 35



https://www.acog.org/clinical/clinical-guidance/practice-bulletin/articles/2018/03/management-of-alloimmunization-during-pregnancy


Positive Red Cell Antibody

• Determine paternal genotype

• ~3% misattributed paternity

• Fetal genotype testing

• Amniocentesis

• Cell free DNA testing limited to 
RhD only in US



Fetus with potential for HDFN

Check antibody titers (tube)

• Monthly

• Critical value 1:16 or 1:4 for anti-Kell



Ultrasound Screening – MCA Doppler



Ultrasound Screening – MCA Doppler

• Initiate by 16-18 weeks gestation or at time of 
critical titer diagnosis if later.

• Perform every 1-2 weeks

• MCA Peak Systolic Value (PSV) of >1.5 MoM 
can indicate moderate to severe fetal anemia.

• Values can be falsely elevated (~10%) from 
fetal motion, fetal heart rate accelerations, 
or previous fetal transfusions

https://www.ncbi.nlm.nih.gov/pmc/articles/PMC3484790/


Hydrops fetalis

Collection of fluid in at least two 
compartments

• Ascites

• Pleural effusion

• Skin/scalp edema

• Polyhydramnios

• Placentomegaly

End-stage disease (Hgb deficit >7g/dL)



Percutaneous umbilical cord blood 
sampling/Intrauterine transfusion (PUBS/IUT)



Transfusions and Delivery

• No critical titer level

• routine pregnancy management

• Critical titer levels without need for intervention

• Recommend delivery in the 37-38th week of gestation.

• Patients with transfusion history or evidence of fetal anemia

• Target final transfusion to be ~2-3 weeks before delivery 

• e.g. 30-32 weeks for delivery at 32-34 weeks



Prevention

• RhIG (Rhogam, Rhophylac, etc.)

• Standard dose (300 mcg) expected to last for ~12 weeks

• Covers 15mL of fetal red cells or 30mL of whole fetal blood

• Not indicated for patients who are already sensitized to RhD

• Consider IVIG for early onset HDFN, patients with 
subsequent alloimmunized pregnancies, or extremely 
high titers.



A quick aside: Fetal and Neonatal 
Alloimmune Thrombocytopenia

• Estimated to affect up to 1:1000 pregnancies

• Maternal and fetal differences in expression of 
Human Platelet Antigen (HPA)

• Antibodies cross the placenta and bind to fetal 
platelets which are destroyed by fetal spleen

• Can occur during an initial pregnancy without 
prior exposure.

• Fetus or newborn with severe thrombocytopenia, 
ecchymoses, petechiae, or intracerebral 
hemorrhage

• Treatment: IVIG or intrauterine platelet 
transfusions

https://doi.org/10.53347/rID-18822


Questions?
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