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• Definition: Platelet count of <150 X 109/L

• Most frequent hematologic disorder in neonates admitted to NICU

• 18-35% incidence

• Classification

• Mild (100-149 X 109/L)

• Moderate (50-99 X 109/L)

• Severe (<50 x 109/L)

• Data may not be as accurate as testing usually performed on premature 

newborns

Thrombocytopenia



• Mom is exposed to incompatible, paternally derived human platelet antigen (HPA) 

or HLA antigens on fetal platelets.

• HPA-alloantibodies enter fetal circulation after crossing the placenta

• Destruction of fetal platelets 

• Damage to endothelial cells      can lead to bleeding complications

• Bleeding ranges from minor skin manifestations to severe intracranial 

hemorrhages (ICH) or even death

• Severe hemorrhages are rare (1 in 11,000 newborns)

Fetal and Neonatal 

Alloimmune

Thrombocytopenia 

(FNAIT)



• Often diagnosed by symptoms

• Bleeding complications after birth most common symptom

• Occasionally, identified due to the mother’s sister or another family 

member with a pregnancy complicated by FNAIT

• Diagnostic workup should be completed to help with serologic diagnosis

• Serological FNAIT diagnosis confirmed in cases of:

• Maternal-neonatal incompatibility 

• Maternal-paternal incompatibility

Diagnosis



• Not every pregnancy will have FNAIT

• First step is to determine whether incompatibility is present

• Paternal genotype will greatly determine risk

• If father is homozygous for prior HPA or HLA antigen then 

every pregnancy is at risk

• If father is heterozygous for prior HPA or HLA antigen then 

there is a 50% chance of passing on the allele positive for the 

antigen

• Testing of cell free fetal DNA in maternal plasma

• Amniocentesis can also be performed to obtain fetal 

DNA

Determination of FNAIT Risk



• Goal: to prevent bleeding complications

• Not focusing on platelet count or preventing thrombocytopenia

• Even extremely low platelet counts do not necessarily result in clinical 

bleeding 

• Low platelet count = severe bleeding

• Often, other pathological mechanisms that play a role in bleeding problems

• Platelet counts should not be the only thing being monitored and treated during 

a FNAIT pregnancy

• Different treatment options include:

• Platelet transfusion

• Intravenous immunoglobulins (IVIG)

• Corticosteroids

Antenatal Treatment



• Goal: 

• Prevent or stop neonatal thrombocytopenic hemorrhage

• Lab Evaluation:

• Cord blood tested to assess severity of thrombocytopenia

• Results will help determine best course of treatment

• Platelet transfusion

• IVIG

• Other options

• Corticosteroids

• Exchange transfusions

Postnatal Management



• If confirmed NAIT diagnosis:

• Ideally, platelets negative for the responsible platelet alloantibody

• 90% of cases are due to HPA-1a

• HPA-1a negative platelets

• When platelet alloantibody is undetermined or units are unavailable:

• Random platelets with/without washing the platelets

• Never withhold transfusion waiting for antigen negative platelets

• Maternal platelets

• Often need to be washed and irradiated, potentially leading to 

destroyed platelets from manipulation and it is time consuming

• No agreement on the “safest” platelet to transfuse

What to Transfuse



• For Use when

• Mechanism is unknown

• Theory: Peripheral platelet destruction is inhibited through changes in Fc 

receptors on platelets and macrophages

• Dose: 1-2 g/kg for 2-5 consecutive days

• Retrospective cohort analysis has shown that IVIG treatment has a 65% response 

rate

• Disadvantage: takes longer to work than platelet transfusion

• Effects are not seen until at least 24-48 hours after IVIG infusion

• IVIG not recommended as first line therapy alone in NAIT cases

• Often given when random platelet transfusion is only option available in 

combination with IVIG

• Helps prolong the effect of transfusion

IVIG



• Corticosteroids

• Dose of 1 mg methylprednisolone, intravenous every 8 hours

• Unsure if use is beneficial

• Lack of evidence and possible side effects

• Exchange Transfusions

• Removal of harmful maternal circulating antibodies from fetal 

circulation

• Usually used only in very urgent situations

• No platelets available and treatment with IVIG effects takes 

too long

• Therapy is no longer used

• High risk of (bleeding) complications, especially in 

thrombocytopenic neonates

Other Options



• 6/15/2018 Hospital calls to say sending a NAIT workup

• Mom has a history at CBC

• Idiopathic Thrombocytopenic Purpura (ITP) with splenectomy

• 4/30/2012-Positive platelet antibody screen

• Reactive with 6 of 8 (75%) of a panel of fresh random donor platelets by 

solid phase red cell adherence assay (SPRCA)

• HLA class I antibody was detected by solid phase ELISA

• Sent 10 crossmatch platelets for baby between 5/3/2012-5/29/2012

• 5/30/2012- Platelet antibody screen repeated—Negative

• Retested by hospital request

• Testing performed only by solid phase ELISA assay

CBC Patient



• ABO

• Mom = A

• Dad = O+

• Antibody Screen

• Current platelet antibody screen negative

• Tested using a panel of fresh random donor platelets by SPRCA and 

tested using a panel of 13 dried phenotyped platelets by SPRCA.

• Platelet Bound IgG (PBIgG)

• Mom = Negative

• Dad = Negative

• Crossmatch (Maternal vs Paternal)

• Mom’s plasma against dad’s platelets

• Positive

Testing on Current Sample (NAIT Workup)



• Baby Boy was still not getting bump from transfusion of 

random platelets so hospital requested crossmatch platelets 

for baby

• Sent 1 crossmatch platelet on 6/20/2018

• Requested antibody screen be performed on baby

• Antibody screen was negative by both methods of SPRCA 

testing

• Additional crossmatched platelet sent 6/22/2018

• HLA and HPA testing requested on mom, dad and baby.

Further Testing



Maternal

Paternal

Infant



Maternal HLA Results

Paternal HLA Results

Infant HLA Results



Results

• HPA Genotyping

• Only difference, paternal sample is positive for HPA-15b

• Infant is negative for HPA-15b

• Maternal and infant sample have same HPA profile

• HLA

A* B* C* DRB1*

Allele 1 Allele 2 Allele

1

Allele 

2

Allele 1 Allele 

2

Allele 1 Allele 2

Maternal 02:BCZGU 29:02:03 35:BDDGD 45:HVBN 06:BCSZB 07:BFKCD 04:HTWY 12:AYTDJ

Paternal 24:AYRZE 24:AYRZE 39:06:02 39:06:02 07:BCZHT 07:BCZHT 14:06:01 14:06:01

Infant 24:02:01G 

(AYRZE)

29:02:03 39:06:02 45:01:01G 06:02:01G 

(BCSZB)

07:02:01G(

BFKCD)

12:01:01G 

(BGAKJ)

14:06:01



• As of 7/4/2018

• Baby still is not getting a good bump even after receiving 5 platelets

• 2 crossmatch compatible 

• 3 random donor

• Sending maternal sample off to Rhode Island Blood Center

• HLA antibody testing

• Luminex-based assay: detects and identifies IgG antibodies to 

HLA class I antigens

Additional Testing





HLA Antibody Results

• Maternal sample is positive for HLA class I antibodies.

• Has a cPRA of 68%

• Mom has antibodies to 

• B7, 8, 18, 27, 37, 38, 39, 41, 42, 54, 55, 59, 60, 61, 67, 81



What About Baby?

• On 7/25/18 platelet count appeared to be holding steady

• Last platelet transfusion was on 7/11/2018

• Platelet counts:

• 7/17/18--- 40,000

• 7/18/2018--- 37,000

• 7/20/18--- 49,000

• Vitamin and iron supplementation were given to try and help baby

• Baby was also given IVIG and corticosteroids

• Baby was discharged on 7/20/2018

• Recent follow up visit:

• Baby was doing well and had a platelet count of 100,000





• Evidence of antiplatelet antibodies in breast milk of ITP patients, potentially, 

associated with neonatal persistent thrombocytopenia.

• Infant’s immune system is immature during the first few months after 

birth

• IgA antibodies can be absorbed along the infant’s gastrointestinal tract and 

enters the circulation

• Primary mechanism for platelet destruction in ITP is thought to be 

autoantibody-dependent phagocytosis, especially in cases of anti- αIIbβ3

antibodies

• Other studies

• Kelemen et al. (1978) suggested that colostrum from ITP patients 

contributed to the lowering of circulating platelets counts in the first 

postnatal days

• Meschengieser and Lazzari (1986) described an ITP patient who gave 

birth to a thrombocytopenic preterm infant who was breastfed from 

day 5 without apparent adverse effects on his platelet count.

Discussion



• CBC patient: 

• Baby was getting a mixture of formula and breast milk

• No clear evidence if IgA antibodies played a role in persistent 

thrombocytopenia

• Mother’s history does lead to possibility of IgA antibodies as very 

similar to index case in study.

• Treatment

• Antenatal: IVIG

• Postnatal: platelet transfusion + IVIG

• Overall conclusion

• No firm evidence to discourage breastfeeding

• Discontinuation of breastfeeding does present a viable solution in cases of 

persistent thrombocytopenia in neonate

• Additional research is needed

Conclusion




