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La sottoscritta, Antonella Matteocci in qualità di Relatore 

dichiara che

nell’esercizio della Sua funzione e per l’evento in oggetto, NON È in alcun modo 
portatore di interessi commerciali propri o di terzi; e che gli eventuali rapporti avuti 
negli ultimi due anni con soggetti portatori di interessi commerciali non sono tali da 
permettere a tali soggetti di influenzare le sue funzioni al fine di trarne vantaggio.



Thrombocytopenia is a very common finding in the neonatal period, especially 
in critically ill and preterm newborn infants (NBIs). It is present in 1-5 % of 
babies at birth and in 20-50 % of critically ill newborns.

The current definition of thrombocytopenia, at any age, is a platelet count (PC) 
below 100 x 109 /L. 
A PC below 50 x 109 /L is considered severe, which occurs in 0.1-0.5 % of cases.

There are three groups, based on the most common causes: 
a) Intrauterine onset: immune thrombocytopenia, intrauterine infection , 

chromosomal abnormalities; 
b) Early onset (less than 72 hours of life): placental insufficiency, perinatal

asphyxia, perinatal infection, immune thrombocytopenia, disseminated
intravascular coagulation; 

c) Late onset (more than 72 hours of life): late-onset sepsis, necrotizing
enterocolitis, amegakaryocytic thrombocytopenia, giant hemangioma.

INTRODUCTION
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NAIT is uncommon, it is the primary cause of severe thrombocytopenia within 
48 hours after delivery (<30.000/ul)  and intracranial hemorrhage (ICH) in term 
newborns. It is reported in 40-50 % of first borns (75% at delivery).

The incidence of NAIT is 1 in every 1000-2000 live births.

Clinically significant intracerebral hemorrhage (ICH) occurs in 
3 – 10 per 100 000 pregnancies within 96 hours after delivery.

The process of maternal IgG antibody transfer begins as early as 15 weeks’ 
gestation targeting foreign HPA antigens that are paternally inherited, thereby 
eliciting platelet destruction in the fetus.

In some cases, a simultaneous suppression of megakaryocytopoiesis may also 
occur.

Infants with severe thrombocytopenia have a mortality rate of 10%, increasing to 
33% with ICH. 

NEONATAL ALLOIMMUNE THROMBOCYTOPENIA
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Prospects for risk stratification of anti-HPA-1a alloimmunized pregnant women
Transfusion and Apheresis Science, 31 December 2019
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•Alta affinità del peptide Leu33 sulla GP IIIa 
con il peptide del sito di  presentazione di 
DRB3*0101

HLA DRB3*01:01

Espressione antigeni  piastrinici fetali : 
14-16 settimane di gestazione

Espressione su  sinciziotrofoblasto: 
I trimestre 

Quadri severi di FNAIT in caso di ovodonazione 
con neonato HPA 1 a/a  

(procreazione medicalmente assistita)
Peterson et al, BJH 2013

PATOGENESI DELLA FNAIT

HLA DRB3*01:01  Positive Predictive Value 17 – 35% 
Negative Predictive Value  96-100%



Prospects for risk stratification of anti-HPA-1a alloimmunized pregnant women
Transfusion and Apheresis Science, 31 December 2019
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Anticorpi anti-HPA1a materni

Concentrazione - Titolo

QUANTITA’ QUALITA’

Sottotipo IgG:>IgG1
Grado fucosilazione
Specificità (aIIβ3, β3, av β3)
Tipi di legame con cellule(densità) 
(piastrine feto-neonatali, 
trofoblasto, cellule endoteliali)

Anticorpi con piccole quantità di fucosio
presentano un legame ad alta affinità con 

i recettori FcyRIIIa/b (aumentata 
fagocitosi e lisi). Correlano con maggiore 

severità della FNAIT e bassa conta 
piastrinica neonatale.

PPV 54%, NPV 95%

No correlazione lineare tra 
piastrinopenia e ICH

Non sempre correlazione tra 
titolo e piastrinopenia,

tra titolo e ICH ??



Common clinical manifestations include ecchymosis, petechiae, and purpura, 
which are often identified on the infant’s skin and mucous membranes 
postnatally. 

Bleeding can occur in various locations throughout the body including the 
intracranial space, genitourinary system, gastrointestinal system, lungs, eyes, and 
spinal cord, and varies based on the severity of thrombocytopenia. 

ICH is a serious complication that has been identified in utero as early as 20 
weeks’ gestation. It is estimated that 10% of infants who suffer from ICH as a 
result of NAIT will develop long-term neurological deficits and developmental 
delays.

It has been estimated that it develops in utero, which may sometimes lead to 
porencephaly or hydrocephalus. 

Morbidity and mortality are high; the mortality rate has been reported to be 
12-14 % without treatment.

CLINICAL MANIFESTATIONS
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FNAIT

Ginecologo

Trasfusionista

Neonatologo

APPROCCIO MULTIDISCIPLINARE



Presently 37 HPAs have been identified 
on 6 platelet glycoprotein membrane 
surfaces as early as 14 weeks’ gestation.

All races are susceptible to NAIT; HPA-1a, 
identified in 80% to 85% of diagnosed 
NAIT among Caucasians, is seldom 
identified in other races. 

The second most commonly identified
HPA associated with NAIT is HPA-5b, 
accounting for 10% to 15% of diagnosed 
NAIT among the African American 
population

>HPA-9b in 
Caucasici,FNAIT 

SEVERA+ICH

>HPA-6b e >HPA-
21b in Asiatici 
con >HPA-4b

Associazione 
>HPA-1a con 

>HPA-25b

HPA-26b altera la 
funzione di 

GPIIb/IIIa e HPA-
13b di GPIa/IIa
con produzione 

anticorpi
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RUOLO DEL LABORATORIO NELLA FNAIT
Sospetta FNAIT in gravidanza

Neonato Piastrinopenico (<100x109/L) 

Madre

Determinazione 
autoanticorpi 

sierici ed adesi

Determinazione 
alloanticorpi  

anti-HPA/HLA

Pos NEG
Tipizzazione 

Molecolare HPA
Padre

Cross-MatchNeonato: 
anticorpi/HPA

Screening 
SPRCA                 

Identificazione 
ELISA    

Identificazione 
Bead-based

assay

Biologia 
Molecolare  

DNA Microarray

Cross-Match 
Piastrinici 

SPRCA   

Metodi diagnostici
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British Journal of Haematology, 2021 Volume: 195, Issue: 4, Pages: 595-603, 

Anti-HPA1a 

75-90%

Anti-HPA5b 

8-15%

Anti-HPA 15b , 

HPA 1b 

4%

Anti-HPA 3a   

anti-HPA 5a      

2%

Anti-GP IV

Atg bassa 
frequenza



Clinical characteristics of human platelet antigen (HPA)‐1a and HPA‐5b alloimmunised pregnancies and the 
association between platelet HPA‐5b antibodies and symptomatic fetal neonatal alloimmune thrombocytopenia

British Journal of Haematology, 2021 Volume: 195, Issue: 4, Pages: 595-603, 



Clinical characteristics of human platelet antigen (HPA)‐1a and HPA‐5b alloimmunised pregnancies and the 
association between platelet HPA‐5b antibodies and symptomatic fetal neonatal alloimmune thrombocytopenia

British Journal of Haematology, 2021 Volume: 195, Issue: 4, Pages: 595-603, 

ICHs in the HPA-1a group were predominantly parenchymal 
and were mostly of intraventricular origin in the HPA-5b



Clinical characteristics of human platelet antigen (HPA)‐1a and HPA‐5b alloimmunised pregnancies and the 
association between platelet HPA‐5b antibodies and symptomatic fetal neonatal alloimmune thrombocytopenia

British Journal of Haematology, 2021 Volume: 195, Issue: 4, Pages: 595-603, 

ICHs in the HPA-1a group were predominantly parenchymal 
and were mostly of intraventricular origin in the HPA-5b





Postnatal algorithm

20

Thrombocytopenic 
neonate suspected of 

FNAIT

Counseling for 
future 

pregnancies

Transfuse platelets immediately; 
(HPA selected or unselected) 

Maintain platelet count above 100 x 109/L initially 
and then above 50 x 109/L for at least 7 days; 

Cranial ultrasound within 24 hrs;
Follow up until platelets are normal 

in the absence of treatment.

Manage as FNAIT 
without waiting for 

laboratory confirmation

Clinical 
suspicion 

of life 
threatening
bleeding?

Cranial ultrasound within 24 hrs;
Transfuse with available platelets

(HPA selected or unselected)
to maintain platelet count above 30 x 109/L;

Follow up until platelets are normal 
in the absence of treatment.

Counseling for 
future 

pregnancies

No

Yes

British Journal of Haematology, 2019, 185, 549–562



Algoritmo trattamento FNAIT (GFHT)

Archives de Pediatrie 26 (2019) 191–197



TRATTAMENTO NEONATALE

<30x109/L

Trasfondere con CP ABO 
compatibile, HPA-

compatibile, 
leucodepleto/CMV safe

CP materno filtrato, lavato e 
irradiato o da donatore ABO 
compatibile ma  non  HPA , 

leucodepleto/CMV safe, IVIG 
1gr/Kg per 2gg

>30x109/L

In assenza di emorragie no 
trattamento ma 

monitoraggio conta PLT e 
ecografia/RMN cerebrale

Nel pre-termine o in presenza 
di emorragia cerebrale 

trasfondere CP e IVIG 1gr/Kg 
per 2gg

Raccomandazioni 
SIMTI-SIN 2014

Irradiare CE e CP nei seguenti casi:
-in seguito a TIU
-peso ≤1.500g e/o EG ≤30 sett.
-donazione parentale
-condizioni immunodeficienza
-trapianto CSE



Management NAIT



Trattamento post-natale e outcome

British Journal of Haematology, 2019, 184, 1011–1070

Kiefel et al, 2006
Bakchoul et al, 2014

Postnatal intervention for the treatment of FNAIT: a systematic review Journal of Perinatology (2019) 
….«Available studies do not clearly demonstrate a benefit for addition of IVIg to platelet transfusion»

Baker et al, 2019



Antenatal algorithm

Previously 
affected 

neonate with 
ICH

Consider maternal antenatal 
intervention at 20 – 22 weeks 
(and not later than 24 weeks) 

age of gestation

Partner 
homozygous 

for 
implicated 

HPA

NIPT for HPA-1a; 
Amniocentesis for other HPAs

No 
intervention 

required

Yes

Fetus with 
implicated 

HPA antigen

No

Pregnant woman with 
previous FNAIT

Commence maternal 
antenatal intervention 
at 12 – 16 weeks age 

of gestation

No

Partner 
heterozygous 

or unknown for 
implicated 

HPA

Yes

British Journal of Haematology, 2019, 185, 549–562

Successive gravidanze:
-se precedente FNAIT: FNAIT rischio 100%
-se precedente ICH (>o<28^w):
ICH rischio 70-80%
se precedente ICH, ma IVIG materne: rischio ICH 11%
-se non precedente ICH: ICH rischio 7%
-ICH > maschi, basso peso 



Epidemiology and management of fetal and neonatal alloimmune thrombocytopenia
PII: S1473-0502(19)30277-0

Transfusion and Apheresis Science, 31 December 2019

DOI: https://doi.org/10.1016/j.transci.2019.102704 

To date, there are no trials of the most appropriate mode of delivery.
Both modes of delivery continue to be used at different sites. 

Prednisone dosing ranges between 0.5 and 1.0 mg/kg/day starting at 16 to 
18 weeks’ gestation in subsequent pregnancies with a history of a previous 
child diagnosed with ICH secondary to NAIT, and 30 to 32 weeks’ gestation if 
there is a history of NAIT in previous children without ICH.



Epidemiology and management of fetal and neonatal alloimmune thrombocytopenia
PII: S1473-0502(19)30277-0

Transfusion and Apheresis Science, 31 December 2019

DOI: https://doi.org/10.1016/j.transci.2019.102704 

To date, there are no trials of the most appropriate mode of delivery.
Both modes of delivery continue to be used at different sites. 

Adverse effects associated with IVIG therapy are rare but can include headache, rash, 
hemolytic anemia, renal failure, aseptic meningitis, and thrombosis in the mother.
Despite these risks, no adverse effects from maternal treatment have been noted in the 
fetus.

Prednisone dosing ranges between 0.5 and 1.0 mg/kg/day starting at 16 to 
18 weeks’ gestation in subsequent pregnancies with a history of a previous 
child diagnosed with ICH secondary to NAIT, and 30 to 32 weeks’ gestation if 
there is a history of NAIT in previous children without ICH.
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Trombocitopenia alloimmune fetale e neonatale

Trattamento per le madri in gravidanza: uso 
consentito, la dose massima non deve superare 
1 g/kg/settimana. 

Trattamento per i neonati: in caso di 
sanguinamento potenzialmente fatale o conta 
piastrinica inferiore a 30x109 /L, laddove non 
sia possibile una trasfusione di piastrine 
(selezionate per l’antigene piastrinico umano 
[HPA] o meno)

B) EMATOLOGIA

ANNO 2022



4-11% gravidanze

75% gestazionale 
(moderata,benigna, 

asintomatica, >80x109/L, 
3°trimestre, remissione 
spontanea, no rischi per 

feto/neonato)

15-20%               

Pre-Eclampsia, sindrome 
HELLP (Hemolysis, Elevated
Liver function tests and Low 

Platelets)

3% (<50x109/L)

ITP

RARE

TTP (Porpora trombotica  
trombocitopenica)

HUS (Sindrome uremico-
emolitica)

Infezioni virali, ecc

5-10%

<150x109/L

1-2% 
<100x109/L

30

Platelet count s during pregnancy.        
N Engl J Med 2018

Neonatal Immune Thrombocytopenia
(NITP) 

• Passaggio transplacentare di autoanticorpi 
da madre con diagnosi di ITP (3%) 

• 10-15% dei neonati: piastrinopenia 
transitoria <100x109/L 

• 10% dei neonati: piastrinopenia <50x109/L
• 1-5 % dei neonati: piastrinopenia 

<20x109/L
• 5-15% richiede terapia
• 0-1% casi di emorragia cerebrale
• Mortalità neonatale <1%
• Trattamento con IVIG e CP se PLT<30x109/ L

• Gli anticorpi possono persistere per 12 
settimane

PIASTRINOPENIA IN GRAVIDANZA



Clearance of maternal antibodies occurs over the first few weeks up to 3 
months of life, without further implications on the newborn.

Infants diagnosed with ICH secondary to NAIT require medical treatment 
after thrombocytopenia has resolved, extending well into childhood or is 
lifelong depending on the severity of ICH. 

Long-term implications from severe ICH include blindness, hydrocephalus, 
epilepsy, cerebral palsy, cognitive delays, and intellectual disability.

Developmental milestones should be closely monitored for the first 2 years 
of life in these children and genetic counseling offered to families.

LIFESPAN IMPLICATIONS

Neonatal Alloimmune Thrombocytopenia, 2021



Fetal Diagn Ther 2018
DOI: 10.1159/000488280



Fetal Diagn Ther 2018
DOI: 10.1159/000488280



Fetal Diagn Ther 2018
DOI: 10.1159/000488280



Promising research led to the development of the PROFNAIT project in 2011 in Europe.

The goal of this project is to develop prophylaxis treatment that can successfully and 
safely prevent NAIT in pregnancy.

The drug, NAITgam, is developed from plasma donated by women who are HPA1a-
immunized and have given birth to a child with NAIT.

Anti-HPA-1a IgG is collected from the donated plasma and when administered to pregnant 
women who are positive for HPA-1a antibodies, eliciting an antibody-mediated immune 
response, thereby preventing NAIT in the newborn. 

HPA-1a prophylaxis could be available, pending completion of clinical trials, within the 
next 5 years.

Despite the prevalence and negative sequelae associated with NAIT, no universal screening 
protocol for pregnant women exists.

FUTURE DIRECTIONS IN THE TREATMENT OF NAIT
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SCREENING British Journal of Haematology, 2019, 185, 549–562

BMJ Open 2020;10:e034071. 
doi:10.1136/bmjopen-2019-034071
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CONCLUSION



GRAZIE PER 
L’ ATTENZIONE!
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