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• FNAIT is a rare but severe disease in pregnancy 

• FNAIT is defined by a fetal/neonatal PLT count <100×109/L, 

severe thrombocytopenia is defined as a PLT count <50×10 /L. 

• Incidence of approximately 1 in 1500 pregnancies 

• Can occur in first pregnancy

• Rate of recurrence in subsequent sibling: 85–90%

Fetal and Neonatal Alloimmune 

Thrombocytopenia



• Asymptomatic thrombocytopenia

• Skin bleedings (petechiae) or severe organ bleeding

• Intracranial haemorrhage (ICH), mostly discovered 
postnatally, in the absence of antenatal screening

• ICH (10-20% FNAIT cases) can lead to perinatal 
death or lifelong neurologic sequelae

• Cannot predict FNAIT severity by lab tests 

Clinical Presentation



Management strategies
Antenatal:

• Intravenous immunoglobulin (IVIg) – Steroids

• Platelet transfusions

• Caesarean 

Postnatal:

• Platelet transfusions 



transfusionguidelines.org

Human Platelet Antigens



https://versiti.org/ products-services/human-platelet-antigen-hpa-database
ISBT Platelet Immunology WP repository 

HPA Nomenclature



The incidence of HPA-alloAbs varies due to genetic 

variation between populations: 

Anti-HPA1a 

80%

Anti-HPA5b 

10-15%

Anti-HPA15b, 
HPA 1b 

4%

Anti-HPA 3a, 
anti-HPA 5a

 2%

Anti-GP IV

Low-frequency 
antigens

HPA Abs frequency 

in Caucasians



Specificities Japan
(Matsuhashi et al)

Germany
(Mueller-

Eckhardt et al)

U.S.
(Davoren et al)

U.K.
(Ghevaert et al)

HPA-1a 1.8% 89.8% 79.3% 75.0%

HPA-1b 0.8% 3.7%

HPA-2b 2.7% 0.1%

HPA-3a 13.3% 0.8% 1.7% 1.0%

HPA-3b 0.9% 0.8%

HPA-4a 3.5% 0.2%

HPA-4b 43.4% 0.2%

HPA-5a 2.7% 1.0% 0.5%

HPA-5b 15.9% 7.6% 9.4% 15.5%

HPA-6bw 4.4% 0.1%

HPA-7new 1.8%

HPA-15b 0.9% 4.0%

Naka (GPIV) 7.1% 0.4%



Diagnostic strategies in FNAITP

SPRCA              

- Intact platelets (phase I and II)

- Isolated glycoproteins (phase III)

- Commercial kits (ELISA or Luminex techniques)

Necessary for detection and therapeuthic decisions



• HPA frequency distribution of the population

• Target of patients tested

• Availability of technologies and personnel expertise

• Different sensitivity/specificity for different HPA Abs 

• Cost-effectiveness

How to select the methods for 

PLT antibody testing

Method Sensitivity Specificity Time Cost

SPRCA 1h €

MACE 3-4h €

MAIPA 6-8h €

LUMINEX 2-3h €€€



Low awareness & 
underdiagnosis by 

clinicians

Limitations of 
current screening & 
genotyping methods

Little knowledge on 
rare alloantibodies 
(other then HPA-1a)

Delayed 
identification 

leading to severe 
complications

Inability to manage 
clinical cases

Absence of 
standardization for 

antenatal and 
postnatal screening 

& treatment

Diagnostic problems in FNAITP



Management strategies in FNAITP

Antenatal

• Screening programs:

- to identify HPA-1a-negative, HLA DRB3*01:01 positive 
women;

- to test for HPA-1a Ab in order to identify high risk 
pregnancies

• Timely Treatment: IVIg administration

HLA-DRB3*01:01 is strongly associated with HPA-1a 

alloimmunization; 

HLA-DR-DQ haplotype association with HPA-1a 

alloimmunization
Scand J Immunol. 2020;92:e12890.

AlloAb develop without clinical symptoms during pregnancy



• HPA typing

• Abs Identification

• Prophylactic platelet transfusion 
(random PLTs or HPA-matched PLTs)

Management strategies in FNAITP

Postnatal

Lancet Haematol 2022; 9: e844–53



the importance of correct diagnosis and intervention 

in a real-world immunohematology laboratory 



Case Report

• A full-term female neonate was born at 39 wg+6, in 

the absence of infectious context  

• Apgar scores were 9/10

• No history of maternal autoimmune or 

hematological disease was recorded

• Within 24 hours of life, a severe thrombocytopenia 

was discovered on neonate blood cell count (PLT 8 

x 103/l)

A NAITP was suspected due to the severity and 
early onset of the thrombocytopenia 



Timing of presentation

Severity

Persistency



Postnatal 
1. If there is clinical suspicion of FNAIT, manage as FNAIT 

without waiting for laboratory confirmation (moderate 

evidence, strong recommendation).

2. If a platelet transfusion is indicated, HPA-selected platelets 

should be used if immediately available (moderate evidence, 

strong recommendation). 

3. If HPA-selected platelets are not immediately available, HPA 

unselected platelets should be transfused (moderate 

evidence, strong recommendation). 

L. Lieberman et al. BJH, 2019: 185; 549-562. 



Postnatal Algorithm in FNAITP



• First line treatment: administration of two

doses of IVIG (1g/kg) and transfusion of two

units of random single-donor platelets,

administered over 14 hours. The post-

transfusion platelet count was 265x103/l. 

• First line screening: Anti-HPA screening on 

mother’s sample (ELISA PAkPlus) and 

HPA/HLA typing on mother, father, newborn 

samples



A GP 

IIb/IIIa

HPA-1a/1a

HPA-3a/3a

HPA-4a

NEG

B HPA-1b/1b

HPA-3b/3b

HPA-4a

NEG

C GP Ia/IIa HPA-5b/5b NEG

D HPA-5b/5b NEG

E GPIb/IX NEG

F GPIV NEG

G HLA NEG

H Blank /

ELISA (PakPlus)

Anti-HPA negative screening

+

Platelet increment

Favorable Outcome?



HPA Mother Father Neonate

HPA-1 aa bb ab

HPA-2 aa aa aa

HPA-3 aa ab aa

HPA-4 aa aa aa

HPA-5 aa aa aa

HPA-6 aa aa aa

HPA-9 aa ab aa

HPA-15 ab bb ab

HPA-HLA Typing

HLA Mother Father Neonate

HLA-A *02:01 *29:01 
*66:01

*02:01 
*66:01

HLA-B *08:01 
*39:24

*18:01, 
*41:02

*08:01 
*41:02



Further laboratory investigations

and Increased transfusion support 

• Screening results: HPA incompatibility and HLA 

mismatches; positive cross-match mother/father

• Clinical symptoms: platelet drop and the onset of

gastrointestinal bleeding 

• Platelet Crossmatch (SPRCA)
between mother’s serum and Single-

donor apheresis or Buffy-Coat platelets

were performed to obtain a platelet

transfusion threshold of 50 x 103/l.



Further Tests

• Single Antigen Bead Assay (SAB): detection 

and identification of HLA class I antibodies including

antibody strength, measured by mean fluorescence

intensity values (MFI)

• Luminex platform-driven microsphere-based

multiplex assays (PakLx): detection and 

identification of IgG antibodies to HPA-1, HPA-2, 

HPA-3, HPA-4, HPA-5, and GPIV and detection of 

HLA Class I antibodies



PakLx-Result

Ab anti-HPA-1b

Ab anti-HLA Class I



Single Antigen LabScreen-Result

PRA=28%

Ab anti-A*66:01 (MM)

(MFI=12456)



Laboratory confirmation of FNAITP

Testing Method Sample Results

Anti-HPA+anti-HLA ELISA Mother Negative

Anti-HPA+anti-HLA LX Mother Positive: anti-HPA-1b +anti-HLA

Anti-HLA LS Mother Positive (28% PRA)

HPA Genotyping Realtime PCR Mother HPA-1aa

Father HPA-1bb

Infant HPA-1ab

HLA Genotyping NGS Mother HLA-A*02:01

Father HLA-A*29:01, *66:01

Infant HLA-A*02:01, *66:01

HPA/HLA matched units 



Days from birth Pak Plus ELISA Pak Lx (Luminex)

+2 Negative Positive (HPA-1b)

+9 Negative Positive 

(HPA-1b,HLA)

+15 Negative /

+30 Positive 

(HPA-1b, HLA)

Positive 

(HPA-1b, HLA)

Diagnostic Problems

Assay sensitivity: PakPlus ELISA kit/Pak Lx

• Different diagnostic methods

• Include maternal-paternal platelet 
cross-matching 



Random - PLT

Xmatched PLT

HPA/HLA matched PLT (higher PLT increments and longer duration of responce)

Platelet dynamics
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Clinical Problems

• Prolonged thrombocytopenia

• Persitent gastrointestinal bleeding

• Persistent antibodies

Suspicious of another source of prolonged 

allo-antibodies exposure = Breast Milk 



Take Home Message

Future directions, beside prevention strategies, should

be to improve diagnostic testing, to use them as patient-

oriented tools and to recognize the possibility of new

biological sources to be analyzed (breast milk) to amplify

our knowledge and therapeutic interventions.

FNAITP is a severe disease and rapid diagnosis and 

clinical management are crucial in reducing risks and avoid 

bad outcome

In postnatal setting, the availability of a

range of technologies together with an

efficient blood bank allow to achieve the best

results in terms of diagnosis, care and

treatment.



Thank you for your attention
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