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INTRODUZIONE

[ La piastrinopenia alloimmune feto-neonatale (FNAIT) € una
patologia rara (sottostimata) associata ad elevata morbidita e
mortalita.

(1 Causa emorragie severe, in particolare a livello intracranico (ICH).
1 Richiede una diagnosi tempestiva e trattamento appropriato.

(1 Sono necessari algoritmi condivisi per standardizzare i test
diagnostici ed identificare le gravidanze ad alto rischio.

1 Sono state pubblicate recentemente le raccomandazioni
dell’International Collaboration for Transfusion Medicine Guidelines
(ICTMG)
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FNAIT: Prevenzione e Trattamento

Fetal/Neonatal Alloimmune Thrombocytopenia: Pathogenesis,
Diagnostics and Prevention

Table 2 Charactegistics o HIN and ENAIT, strategies for prevention and treagge
HDEN/HIDN FNAIT

Pathogenesis Alloantibodies 1o erythrocyle antigens Alloantibodies to platelet antigens
Clinical symptoms Hemolytic disease Petechine, hematomas, melena, hemoptysis, retinal
Most severe: hydrops fetalis bleeding or hematuria
Most severe: ICH in fetus or newborn
Immunization =95 % cases during delivery; HDN risk in the next pregnancy 75 % of cases during delivery; 25 % of cases during
pregnancy
Most frequent and most  Anti-D; risk in RhD pegative women (15 % in Caucasian Anti-HPA- la; risk in HPA-la negative women (2 %
severe: others population) in Cavcasian population)
Anti-Rhe; E; K; others Anti-HPA-5a; other HPAs
Antigen characteristics  Rh proteins only on erythrocytes HPA-1a present on integrin i3 on platelets and
vascular endothelial cells
HLA restriction Unknown HLA DRB3*01:01
Frequency LTOOO=2000) (an the era of immunoprophylaxis) 110002000
Screening methods RhD phenotyping in all pregnant women; anti-RhD Not performed

examination 3x during pregnancy plus antibodies to other
RBC antigens tested 2x during pregnancy”

Doppler USG Effective in detecting fetal anemia; therapeutic intervention  1CH can be detected but therapeutic intervention
can prevent hydrops fetalis which minimize its effect are limited

Treatment Effective; standardized Effective; dividualvaed

Immunoprophylaxis Available for anti-D; nol available for others Under development for HPA-la

HDFEN hemolytic disease of the fetus and newbomn
* Total number of tests in Poland 400,000 pregnancies x 5 = 2,000,000
Arch. Immunol. Ther. Exp. (2016) 64:279-290
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Foetal and necnatal alloimmune thrombocytopenlz—A rare, potentlally serous and often
underdlagnosed bleeding condition

S L Successive gravidanze:
e < ~ ~ : -se precedente FNAIT: FNAIT rischio 100%
N\ N -se precedente ICH (>0<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 nascita
-ICH antenatale 80% (Il trim)
| -ICH entro 96h dal parto
‘ -Mortalita ICH: 9-48%

......... Although FNAIT is considered as the platelet counterpart of HDFN there
are still aspects of the disease pathogenesis that are not fully understood.....
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FNAIT: INCIDENZA

e Refsum

1:1.000-2.000 et al, 2018

( Prima causa di |
siEndlatersizg= (e Winkelhorst
in neonati sani et al, 2017

a termine J

piastrinopenie

27%
piastrinopenie

e Kjeldsen-
Emorragia Kragh et
intracranica al, 2019

(ICH): 1:10.000
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Epidemiology and management of fetal and neonatal alloimmune thrombocytopenia
PIl: S1473-0502(19)30277-0 o
Transfusion and Apheresis Science, 31 December 2019 Sclence

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

Author, year HPA-la negative Antenatal anti- | PLT Mild Severe Intervention
HPA-1a <50 % 10°1 | bleeding | bleeding b |

Mueller-Eckhardt, 1985 [36] | 26/1,211(2.1) 2/26 (1.7) 0 0 0 None
Reznikoff-Etievant, 1988 [37] | 27/860 (3.1) 027 (0 0 0 0 None
Blanchette 1990 [38] 81/5,000 (1.6) 3/50 (6.0) 1 0 1 NTCS, PP
Doughty, 1995 [42] 74/3.473 (3.2) V71 (1.4 0* o* 0 FBS/IUPT. IVIg. PP
Durand-Zaleski, 1996 [40] 52/2.066 (2.5) 4/45 (8.9) 1 0 0 FBS.IVIg. CTS
Williamson, 1998 [41] 618/24.417 (2.5) 37/385 (9.6)** 8 7 1 PP
Davoren, 2003 [42] 54/4,090 (1.3) 2/34(59) 1 1 0 FBS. IUPT. PP
Maslanka, 2003 [43] 144/8.013 (1.8) 12/122 (9.8) 3 1 0 IUPT, IVIg
Turner, 2005 [44] 546/26,506 (2.1) 25/318 (1.9) 5 3 0 PP
Kjeldsen-Kragh, 2007 [45] 2,111/100.448 (2.1) 144/1990 (72) | 48 NR 2 NTSC. PP
Debska, 2018 [46] 373/15.204 (2.5) 22/373 (5.9) 3 NR NR IUPT. IVIg

Numbers are /N (%). CST. antenatal corticosteroids; FBS, fetal blood sampling; FNAIT. fetal and neonatal alloimmmne thrombocytopenia; HPA human

platelet antigen: TUPT, intrauterine platelet transfusion; IVIg, antenatal intravenous immunoglobulins; NR_ not reported; NT. not tested; NTCS. near-term
cesarean section; PLT, platelet count; PP, postnatal platelets available for transfision. Severe FNAIT is defined as neonatal platelet count at birth <50 x 109/L.
Mild bleeding is defined as only skin or mucosal bleeding. Severe bleeding is defined as internal organ hemorrhage or ICH.

*One HPA-1a negative women delivered two severely affected twin children anti-HPA-1a antibodies detected after birth, not detected by prenatal screening
** Two pregnancies ended in loss of the baby, one at 15 weeks, another as neonatal death from immaturity after CS at 25 weeks for severe pre-eclampsia.

Mother
HPA-1b1b

A
HPA-1alb fetal platelets
(the HPA-1a is inherited from

ICH
1:10.000

Severe thrombocytopenia
1:1.500

HPA-1a alloantibodies
1:400

HPA-1a negative pregnancy
1:50

the father and the HPA-1b
from the mother) .l’._‘?l_{w =
D
HPA-13 antibodies
o cross placenta
HPA-1a antibodies
B blind to baby's platelets and
The baby's ‘ e [ cause thrombocytopenia
platelets (/ih
enter the \ i/ C
mother’s Mother makes
circulation _, \ HPA-1a antibodies

as a platelet count below 50 x 10°/L.

HPA: Human platelet antigen. FNAIT: Fetal and neonatal alloimmune thrombocytopenia. ICH: intracramal haemorrhage. Severe thrombocytopenia is defined
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FNAIT: Meccanismo patogenetico

|gG materne

attraversano la
placenta

=

Anticorpi materni
diretti verso antigeni
ereditati dal padre

=

Puo manifestarsi anche
in prima gravidanza

@

. : Inibizione
PsElElenE megacariopoiesi
piastrine fetali 5 fetalep
Maternal ! . Fetal
Maternal CA )V/ /
alloimmunization ot Maternal / P
/ £ IgG platelet -
alloantibodies
~ =N NS
/
Antigen-negative ' ../ Fetal
mother ;
\ — thrombocytopenia
k \\\\
2 [ ’
Placenta
Antigen-positive 7|

platelets Antigen-positive

16~ settimana di gestazione

e

Brojer et al, 2016
Liu et al, 2015
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FNAIT: Quadro clinico

Table 1 Classification of fetal and neconatal

Condition

Fetal

Early onset neonanal
(=72 hours)

Late onset necnatal
(=72 hours)

Alloimmune

Congenital infection [2.g. CMV,
toxoplasma, rubella, HIV)

Anevploidy [=.g. trisomies 18, 13, 27, or
wiploidy]

Autoimmune [2.g. [TF, SLE|

Sevare Rh hoemolylic disease
Congenital/inherited fe.g- Wiskot-Aldrich
symarome)

Placental insufficiency [2.g. PET, IUGR,
diobetes)

Perinatal asphyxia

Perinatal infection |e.g. E coli, GBS,
Hoemaophilus influenzos

DIC

Alloimmune

Autcimmune [=.g. [TF, SLE|

Ccmgemh:l |nFe-:h4:rn le.g. CMY,
foxoplasma, rubel I%'}

Thrombosis [e.g. CIDI'IIE renal vein]

Bono marmow re-p-lucemen'r [e.g. congenital
levkoemia)

Kosaboch-Marrift syndrome

Meaiabolic disease [e.g. ionic and
methylmalonic ucidnn?nig;-ﬂpr
Congeniial/inherited e.g. TAR, CAMT)

Late ansat sepsis

MNEC

Congenilal infecfion [e.g. CMV,
foxoplasma, ruballa, HIV)

Autoimmunea

Kasabach-Merriit syndrome

Meatobolic diseass |e.g. proprionic and
methylmalonic acidaemial
Congenital/nharited [e.g. TAR, CAMT)

-

Piastrinopenia isolata senza altre
cause cliniche (nadir entro 48h)

(Diagnosi differenziale)

Nei casi lievi o moderati il quadro
si risolve entro 1-5 settimane

Asintomatico, petecchie, porpora,
ematomi, emorragie retiniche,
polmonari o gastrointestinali, ICH

Quadri severi rari, conseguenze
cliniche severe per il
feto/neonato, spese sanitarie
molto costose

Piastrinopenia <50x10%/I, severa: <25x10%|

Regan et al, BJOG 2019
Lieberman et al, BJH 2019




Thrombocytopenic Other causes of neonatal
newborn with thrembecytopenis
bleeding ‘
Healthy mother P
: ipintu - Newborn with platelet counis
{mmm:i‘ am::mmn ,““h — >30x101 or asymptomatic
maternal antoimmunity) thrombocytopenia
Suspicion of
FNAIT
Risk of life-
threatening Li_hmtn_r}‘
hemorrhage or ICH dingunais
or platelet ‘
\ l Parental antigenic incompatibility
without detectable maternal
Platelet transfusion 1 _M:hrl}:l ) alloantibedy
without waiting for the a nlmn;iunt:?ltmu
laboratory diagnosis ik g o

resulis

$

MNewborn with
thrombocytopenia
more severe or
prolonged than
anticipated for the
diagnasis

!

Antenatal management
in referral centers .

Diagnosis established before the
next pregnancy

Post-natal period: new samples from
- the family AND combining the

laboratory technigues

Platelet 2019, https://doi.org/10.1016/B978-0-12-813456-6.00045-X
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Emorragia intracranica

" Marker predittivo principale di malatt '
ar gr predi _|vo principale di malattia Winkelhorst, 2019
severa in caso di pregressa ICH antenatale o —

Morte nel 35%

Sequele neurologiche
nell’83% dei
sopravviventi

-

M °- L 54% prima della

28settimana

A-

Oltre il 70% prima

Magglore rischio entro 5
B kg e senen
Regan et aI BJOG 2019 °P

Lieberman et al, BJH 2019




Antigeni Piastrinici

1 —

Antigeni In comune con ool R €o109 6Piba
eritrociti o

0rG
HPA- 16y

Antigeni In comune con
leucociti(HLA -A,B,C

Antigeni piastrino-specifici

Table 1 Human platelet allo-antigens WWW_ e b i . aC . u k/i Dd/h Da/

Blallelic HPA
Allek frequency”
Glycoprotein [ Amino  Encoding gene [ Nucleotide  Immune platelet
Antigens Caucasian (%) African (%) Asian (%) acld change change disorder reports
HPA-1a 12afa 90 100 GPllla | L3P ITGB3 | T196C FNAIT, PTP, MPR
HPA-1h 26afb 10 0 M .
2 Glicoproteina lib/Illa
HPA-23 853fa il 95 GPlba | T145M GPIBA | C524T FNAIT, PTP, MPR
e GPIIb(CD41) e GPIlla(CD61), geni su
:::;; i;::,: i ii: GPIIhJ' 18435 HGAEBJ'TEE&]G FNAIT, PTP, MPR Cromosoma 17 . Ci rca 80'000
HPA-4a l:ﬁtibafa 100 995 GPllla | R1430 ITGB3 | G&26A FNAIT, PTP, MPR m O | eco | e/p i a St ri n a
HPA-4b <01 aj'h 1] 113 .
corb Presenti 24/37 HPA
HPA-5a a8 aj'a a2 986 GPIaJ' E505K I'TGAEJ' G1648A FNAIT, PTP, MPR
e Assenza complesso llb/llla:
s - “ conen v conce | Aont FUAT, P, PR Tromboastenia di Glanzmann
23b/b




Specificita anticorpali e limiti diagnostici

Anti-HPA33,
Anti-HPAla || Anti-HPASb Anti-HPA15b Anti-HPA1b ,
T Anti-HPA5a
75-90% 8-15% 4% 1-4%
British J{uraal of Haemateogy 2015 [l 67 ]-682

FNAIT DA ANTICORPI ANTI-HPA A BASSA FREQUENZA

Trangfusion. 2014 May ; 54(5): 1286-1293. doi:10.1111/trf 12450,

LOW FREQUENCY HUMAN PLATELET ANTIGENS (HPA) AS
E TRIGGERS FOR NEONATAL ALLOIMMUNE
G

Transfusion. 2010 February ; 30(2): 324-333. doi:10.1111/4.1537-2993.2009.02438 x.

New low-frequency platelet glycoprotein polymorphisms

THROMBOCYTOPENIA (NAIT) associated with neonatal alloimmune thrombocytopenia
4z =4 )\ S
1 A >GP IV (CD36)
Mutazioni geniche
>HPA-9b in >HPA-6b e >HPA- Associazione SHPA. causano la perdita
Caucasici,FNAIT 21b in Asiatici con 1a conZ>HPA—25b della proteina in
SEVERA+ICH >HPA-4b _popolazioni
africane e asiatiche
con produzione
' - isoanticorpi (3-5%)
J -
i —= L 4,___
& Limiti dei metodi diagnostici nella determlna2|one di alloanticorpi plastr|n|C| o,
GFria
2/3 dei casi di sospetta NAIT Falsi Negativi: basso
rimangono irrisolti (anti-HLA) IHtF:tLI\:tS: HPA-15 titolo, IVIG, antigeni
BJH, 2013 edie,  iopi  [S€ fras 1.000siti non presenti nei kit

=orrid, £9 Jerimaio ZuzZu




Ospedale S. Camillo (anni 2010-2019)

62 casi di sospetta FNAIT (range plt 11-60x10°/L)
58%

0,
3% 2% 1% FNAIT e basso peso nascita per anti-HPAla e anti-
= Anti HLA | classe AntiHPA 1 a HLA | classe ad alto titolo (pre-eclampsia nel 13%)
(Journal of Reproductive Immunology, 2016)
" AntiHPA 3 a ® AntiHPASb

= Anti HPA 1a,Anti HPA 5b,Anti HLA | classe ® AutoAb anti GPla/lla

AutoAb anti GPllb/llla " Negativo
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FNAIT: Sistemi diagnostici

)SPRCA (fase solida)

) ELISA: MACE, MAIPA

Comtenl s Bats & Dabde @l Sohemes Dise ol

Transfusion and Apheresis Science 2019

o
‘ F ¥ b e,
‘m ‘
]

Founnal homenage: wesee o b oo com o catefranssi

Progress and development of platelet antibody detection

) Citofluorimetria

> Bead-Based Assay

PCR SSP, Microarray fase solida e liquida

4

+ GP specific

+ anti-HPA-1a mouse-anti-
human moab :‘T-'l

containing serum :‘1
}’ kg oA

Peroxydase-labelled
anti-human IgG

j,.

pan anti-platelet IgG

Phosphatase alkaline-
labelled anti-human IgG

::/I
___Human anti-pla

=

Menoclonal Antibedy-specific
Immobilization of Platelet Antigens

Mixed Passive Modified Antigen Capture ELISA

Haemagglutination

Indicator red cell

Anti-human IgG

Hurgan anti-platelet 1gG

Iponnr platelet

Mouse anti-pla

[

Anti-HPA-1a containing Serum + fluorescence labelled anti-Human IgG

oc®

Mouse anti-
Platelet antigen {Mam,at 1gG AP elet 1gG
nti-mopise -'|f\=// \i \I/ ﬁli \Wﬁ uge anti-
! latdlet IgG
* Laser ing bead color g fluorescence
A- MAIPA B- MPHA C- MACE

Luminex beads
Carmying
different GP's

GPIbNE,
carrying HPA-1a

Anfi-HPA-1a

»
¢
o

XX

Fluorescense laballed
anti-human IgG
conjugala
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FNAIT: Algoritmo Diagnostico

N &
Sospetta FNAIT in gravidanza: Neonato Piastrinopenico (<50x10°/L)

'- Ricerca anticorpi 'i
>HPA, >HLA | | L Cross-match
b : St (SPRCA)

| (SPRCA, ELISA) |

Raccomandazioni per I'impiego

delle metodiche molecolari ]
st — | | Se eterozigote

Si suggerisce di awiare all'analisi molecolare dei sistemi HPA-L, 3, 4, 5, 15 donne in gravidanza con ge N Otl p | 2724 Zio ne

alloimmunizzazione HPA e con storia pregressa di feti/neonati con emorragia cerebrale e i lora partner, H P A fet a I e
feti di donne nella suddetta condizione se il padre & eterozigote per |'antigene piastrinico coinvolto,

ey —— gl BN
Ricerca anticorpi

Tipizzazione HPA

>HPA, HLA |
(Microarray, Neonato e
PCR-SSP) o Tipizzazione HPA
D. Winkelhorst, D. Oepkes / Best Practice & Research Clinical Obstetrics and Gynaecology, 2019
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Recent advances in non-invasive fetal HPA-1a typing
Transfusion and Apheresis Science, 31 December 2019
DOI: https://doi.org/10.1016/j.transci.2019.102708

Table 1. Overview of currently applied fetal HPA-1a genotyping methods

X Earliest i
Method Requirements W Advantages Disadvantages
me
Sequence-specific Requires pre-PCR
. . . Festriction entyme processing with increased
Real-time PCR post- Real-time 2nd trimester N . )
N . . . digestion of HPA-1b allele sample manipulation
Mspi digestion ! 18 minimizes unspecific False positive results due
amplification o incomplete digestion
Sufficient allele specificity
Allele-specific Real-time 2nd trimester Simple PCR assay difficult to achieve
Real-time PCR instrument 1B weeks Straightforward approach No internal control for
fetal DNA
Real-time Simple PCR assay
PCR HRM instrument with 2nd trimester Low cost No internal control for
melting curve 15 weeks Unigque intercalating dye fetal DNA
analysis software No need for labelled probes
Simple PCR assay
COLD-PCR Real-time 1st trimester® | Increased sensitivity Neo internal control for
instrument 12 weeks compared to conventional fetal DNA
real-time PCR assays
w;::mt:mm ::“ High cost per sample
Targeted Massive Expensive NGS Istarimester® | Bioinformatics skills
i
Parallel Sequencing platforms 13 weeks intarnal fontrl for r::d:u:: analysis of
presence of fetal DNA
Low volume of reagents Poor signal threshold may
Expensive 15t stor® Partitioning minimizes lead to false positives
Digital PCR microfiuidic PCR B maternal allele competition | Droplet volume variability
device High sensithvity affects accurate
High accuracy quantification

*Earliest time for its application only evaluated in a small number of samples. Further studies with a
larger number of 15t timester samples are required.

‘s

e

=>P< DNA materno

o< DNA fetale

ﬂ
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FNAIT: Immunizzazione anti-HPA1a

Allele frequency”

Glycoprotein [ Amino

Encoding gene [ Nucleotide

Immune platelet

Antigens Caucasian [%) African [%) Aslan (%) acid change change disorder reports
HPA-12 72 ala 90 100 GPllla | L33P ITGB3 | T196C FNAIT, PTP, MPR
HPA-1b 26 a/b 10 0

2 bib

* 2% sono HPAlbb

* 30% madri con feto
HPA-1a positivo e
10% forma anticorpi

e 20-30% neonati
presenta NAIT severa

HLA
DRB3*01:01

e Presente nel 30% della
popolazione

e Aumentato rischio di

1a (>90% delle donne con
DRB3*01:01 producono
I'anticorpo)

| Kjeldsen- Kragh et aI Blood Avances 2019

Kjeldsen-Kragh et al, Transfusion 2019

immunizzazione anti HPA- |

§

e Sostituzione Leu33in
HPA-1a e Pro33 in
HPA-1b

e Alta affinita del
peptide Leu33 sulla
GP llla con il peptide
del sito di
presentazione di

DRB3*01:01

Basi
molecolari =
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giving birth to an HPA-1a-positive child

Rischio di Rischio di
iImmunizzazione immunizzazione
dopo il parto dopo il parto
12,7% 0,5%

(25 volte piu
elevato)

HLA-DRB3*01:01 positi\>

9AI1e39U TO:T0x£94A-V1H

Non e stata valutata la correlazione tra nullipare e
multipare e la zigosita dell’allele.

FNAIT: Rischio Immunizzazione anti-HPA1a -

e b 7 T

Risk of HPA-la-immunization in HPA-la-negative women after

1

RS TS

GPIlb GPllla
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FNAIT: Rischio Immunizzazione anti-HPA1a - 2

100,000 without an
anti-HPA-1a antibody

o A
--------------- -

» 2,300 HPA-1a-negative | 97,700 HPA-1a-positive :
e women (2.3%) L women (97.7%) |
/_/\q 23 women become
_______________ 5 HPA-1a immunized 25%
: 350 give birthto an HPA-1a- ! 1,950 give birth to an HPA-1a- during pregnancy
I negative child (15.2%) : positive child (84.8%)

R, i o »

: 1,412 HLA-DRB3%01:01- ! 538 HLA-DRB3*01:01-positive $
'L negative women (72.4%) : women (27.6%)

: 1,405 women do not become 7 women become : : 470 women do not become : 68 women become
| HPA-1a-immunized HPA-1a-immunized oy HPA-1a-immunized ! HPA-1a-immunized 75%
'L postpartum (99.5%) postpartum (0.5%) : 'L postpartum (87.3%) : postpartum (12.7%)

Close clinical follow-up
Risk of HPA-la-immunization in HPA-la-negative women after in subs.qu.nt pregnancy

giving birth to an HPA-la-positive child




Key Points

*HLA-DRB3*01:01 has
a dose-dependent
impact on HPA-1a
antibody levels in
HPA-1a-immunized
women giving birth to
an HPA-1a—positive
child.

*HLA-DRB3*01:01 has
a dose-dependent
impact on the neonatal
platelet counts in
HPA-1a-positive
children born of
HPA-1a=immunized

FNAIT: Ruolo dell’allele HLA DRB3*01:01

HLA-DRB3*01:01 exhibits a dose-dependent impact on HPA-1a antibody
levels in HPA-1la—immunized women

a APRIL 2019 - voLUME 3, Numeer 7 ® blood advances
i ;

N.130 HPA-1a—immunized women were
divided into 3 groups

1
P — N
e
I

| HLA-DRB3*01:01 HLA-DRB3*01:01 = HLA-DRB3*01:01

HLA-DRB3*01:01

negative heterozygous homozygous
Anti-HPA-1a 1.5 IU/mL 21.1 1IU/mL 43.7 IlU/mL
' levels (0.0-19.0 IU/mL) (0.0-1967 IU/mL) (1.0-980 IU/mL)
Neonatal platelet 241 x 109/L 107 x 109/L 32 x 109/L
counts (59 x 109/L to (4 x109/Lto 387 (4 x109/Lto 352
393 x 109/L) x 109/L) x 109/L)
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DOI: https://doi.org/10.1016/j.transci.2019.102707

Foetal and neonatal alloimmune thrombocytopenia — The role of the HLA- DRB3*01 01
allele for HPA-1a-immunisation and foetal/neonatal outcome
Transfusion and Apheresis Science, 31 December 2019

[19-21, 25]*

Table 2: Association between foetal/neonatal outcome and maternal HLA-DRB3*01:01
carrier status in HPA-la-immunised women — pooled data from 4 prospective FNAIT studies

Neonatal platelet counts # of HLA-DRB3*01:01 positive | # of HLA-DRB3*01:01 negative
# of children with 2 50 x 10°%/L | 125 18
# of children with < 50 x 10%/L
(# of children with ICH) 66 (3) 0
Total 191 18
GPIlb GPllla
- H '
P =0.001 (Fisher’s exact test). Table 3: Association between foetal/neonatal outcome and maternal HLA-DRB3*01:01
carrier status irrespective of HPA-la-immunisation status — pooled data from 3 prospective
FNAIT studies [19-21]*
F - N Neonatal platelet counts # of HLA-DRB3*01:01 positive | # of HLA-DRB3*01:01 negative
H bb
® s iy % HPA-1a" platelets

et ~ % # of children with 250 x 10%L | 253 470

07— G e

TNF 2 e OB L ee - -

» L] 9
e Dt L o 0. # of children with <50 x 10°/L | 18 0
e =y . "
2000 — - @ A Total 271 470
- .

Although not reported, it is assumed that none of the HLA-DRB3*01:01 negative non-immunised
women in the control groups gave birth to severely thrombocytopenic children.

P =0.00001 (Fisher's exact test).
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Prospects for risk stratification of anti-HPA-1a alloimmunized pregnant women
Transfusion and Apheresis Science, 31 December 2019 % ranstusio

and Apheresis

DOI: https://doi.org/10.1016/j.transci.2019.102709

Attributes of the maternal immune response, the feto-maternal interface and of the fetus that were correlated with the outcome
(extent of thrombocytopenia or occurrence of intracranial hemorrhage) in anti-HPA-1a mediated fetal/neonatal alloimmune

thrombocytopenia.
Figure 1

n
Ut

1 . 2 ©

maternal fetal-maternal interface intra-fetal
subtype efficacy of transfer gender
glycosylation C-reactive protein
specificity

effector function: platelets e e o
effector function: trophoblast Ry

effector function: EC 19.-

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

DOI: https://doi.org/10.1016/j.transci.2019.102709

QUANTITA

ot

Anticorpi anti-HPAla materni

No correlazione lineare tra

piastrinopenia e ICH

\

QUALITA’

Concentrazione - Titolo

¥

PPV 54%, NPV 95%

¥

o

Non sempre correlazione tra
titolo e piastrinopenia,
tra titolo e ICH ??

...... Sialic acnd’

- Galactose -

*
"j ‘:EN acetylglucosamine-- $ $

A
%‘ ~Core fucosyl residue -~ g

--Glycan-bound peptide--- p

Sottotipo IgG:>IgG1

Grado fucosilazione

Specificita (allB3, B3, av B3)

Tipi di legame con cellule(densita)
(piastrine feto-neonatali,
trofoblasto, cellule endoteliali)

Anticorpi con piccole quantita di fucosio
presentano un legame ad alta affinita con
i recettori FcyRIIIa/b (aumentata
fagocitosi e lisi). Correlano con maggiore
severita della FNAIT e bassa conta
piastrinica neonatale.
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Ruolo del titolo anticorpale

Risk stratification in HPA-1a immunized pregnant women https://doi.org/10.1016/j.transci.2019.102709

Factor Evidence of risk modulation Test feasibility Potential for risk Consider | References
experime clinical stratification in further
ntal (prospective studies?
(case study)
series
> 20)
yes/no yes/no easy/advanced/dificult | none/low/intermediate/high yes/no
Anti-HPA-1a isotype no no easy low yes [11-13]
Anti-HPA-1a core . intermediate 1819
fucosylation yes pe " » (no decision level) yes | ]
. i intermediate [26]
ggﬁgnﬂ g?[ﬁ:gtlitgf yes no advanced » (too few reports) yes
Functional capacity of - [25]
anti-HPA- yes no difficult » figh yes
1a:endothelial cells
Functional capacity of . [29,30]
anti-HPA-1a: placenta yes A easy none yes
[36]
Anti-HPA-1a antibody » mterm_e dlaute
evel yes yes easy (NPV:95% yes
Cl: 86 - 98%)
Placenta function: . "o easy none no [47]
FcRn
Fetal gender yes yes easy low yes [4]
Fetal CRP yes no easy none* yes [49]

*results are not available during pregnancy (only after delivery) and are therefore considered to have no potential for risk stratification
in a HPA-1a immunized pregnant woman.




Tre specificita anticorpali e ICH

]

three types of anti-HPA-1a Anti-HPA 1a interferisce con lo sviluppo placentare

Anticorpi materni anti-avf3 su trofoblasto causano
ridotta vascolarizzazione e disfunzione placentare,

P o) . . .

type @ ridotto accrescimento fetale e morte in FNAIT (Journal
f;lg\ of Pediatrics and Pediatric Medicine, 2018)
3 platelet _
> clearance \ "

PE N

type ,{zﬁ >" "xu
ICH in FNAIT

oy
. 1
N endothelial :
type E dysfunction

anti-HPA-1a is not a single antibody entity: anti-B3, anti-allbp3, and anti-av33 (ICH+)

Analysis of anti-HPA-1a antibodies of the anti—avf3 subtype in maternal serum has
potential in the diagnostic prediction of ICH development and may allow for modification
of prophylactic treatment in fetal/neonatal alloimmune thrombocytopenia




Dati clinici e diagnostici in ICH- e ICH+

a} 2.5 - p=021 . b] 2.5 - - p=0.002"—"
E Cal o :== 207 . II-=-I
1.5 o 1.5 - o - .
Q- 1.0 cbo - 1.0 <;::::lIl::::::~IE:,‘~:‘.'I-:" o
m e o — R Lo _Qm—
o
T 0500 -f QD
-E 0.0 T T 0.0 T T
o] -1C H +ICH [ICH +ICH
- Platelet-derived allbp3 Platelet-derived allbp3+avp3
&
§= - p<0.001— sh - p<0.001—
-:E c) 2.5 p d) 2.5 p
'E 2.0 -y 2.0+ .
< 1.5 - 1.5 -'-
1.0 : e o ol |
o b =L 0o%00 T T
0.5- o 0.5 06%.0 ]
GDOQG = %énh#
0.0 -M --‘.- 0.0 Gn'_ 7
=-ICH *«ICH -ICH +|CH
EC-derived avf33 EC-derived avf33

Antiendothelial avB3 Antibodies Are a Major
Cause of Intracranial Bleeding in Fetal/Neonatal
Alloimmune Thrombocytopenia

Arterioscler Thromb Vasc Biol. 2016;36:1517-1524




Raccomandazioni ICTMG

Fetal and neonatal alloimmune thrombocytopenia:

recommendations for evidence-based practice, an international

approach

British Journal of Haematology, 2019

Lani Lieberman,'” () Andreas
Greinacher,” Michael F. Murphy,*
James Bussel,’ ) Tamam Bakc houl,®
Stacy Corke,” Mette Kjaer,®* Jens
Kjeldsen- Kr.lgh.i'm Gerald Bertrand,"
Dick Oepkes,'* Jillian M. Baker,"
Heather Hume," Edwin Massey,"
Cecile Kaplan, '* Donald M. Arnold,"”
Shoma l.iaiul}'u." Greg H}';m."" Helen
Savoia,” Denise Landry,” (%) Nadine
Hl’u:hul;u"”'”-f::_".- and for the Interna-
tional Collaboration for Transfusion
Medicine Guidelines (1CTMG)

Table L. References used for guidance on FNAIT.

Number of ctations induded
Randomized Nonrandom zed
Postnatal management 0 13
Antenatal management 5 24
Economic Studies o 3
for Screening
HPA alloimmunization 0 15
HLA DRB3*0101 as 0 13
nisk factor for
aloimmunization
Non- invasive 0 3
prenatal testing

FNAIT, fetal and neomatal alloimmune thrombocywopenia; HLA,
human leucocyte antigerx HPA, human platelet antigen.
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Algoritmo ICTMG post-natale

Fetal and neonatal alloimmune thrombocytopenia:
recommendations for evidence-based practice, an international
approach

Manage as FNAIT
without waiting for
laboratory
confirmation

No Cranial ultrasound within 24 hrs;
Transfuse with available platelets (HPA selected or unselected)
to maintain platelet count above 30x10%/1;
Follow up until platelets are normal in the absence of treatment.

Clinical suspicion
of life-threatening
bleeding?

A 4

ac
<
)

Transfuse platelets immediately;
(HPA selected or unselected)

Maintain platelet count above 100x10°/1 initially
and then above 50x10%/1 for at least 7 days;
Cranial ultrasound within 24 hrs;

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

BJH 2019, doi:

¢ 10.1111/bjh.15813




Management ante e post-natale

VOL. 10, NO. 8, 729-737

EXPERT REVIEW OF HEMATOLOGY, 2017

https://doi.org/10.1080/17474086.2017.1346471

Taylor & Francis
Taylor & Francis Group

REVIEW

Dian Winkelhorst

b, Dick Oepkes® and Enrico Lopriore®

8 OPEN ACCESS | Gheck for upcates

Fetal and neonatal alloimmune thrombocytopenia: evidence based antenatal and
postnatal management strategies

Table 1. Overview antenatal and postnatal management strategies in FNAIT,

Antenatal Postnatal
Treatment Indication/Dose Benefit Risk Indication/Dose Benefit Risk
Platelet Various, from weekly to Treatment High complication rate | First choice Direct effect on Infections
transfusion predelivery only monitoring (fetal loss, emergeng]  PLT < 20-30 platelet count Allergic or
Prevents delivery) prophylaxis febrile
thrombocytopenia PLT < 50-100 when reactions
bleeding
IVIG First choice Moninvasive Blind administration In addition to random  Prolongs and Delay in
0.5 g or 1 g/kg/wk Prevents ICH Expensive » PTx 1 g/kg/day for optimizes effect of  response
2-5 days random PTx
Mot after antenatal
VG
Corticosteroids  In addition to VIG Moninvasive, Dose-related side effectd Mo indication Benefit unclear Mo evidence
Prednisone 05 mg otherwise benefit Oligohydramnios Methylprednisone
unclear 1 mg ivevery 8 h

PLT: platelet count, x10%/L; PTx: platelet transfusion; IVIG: intravenous immunaglobulins; |CH: inlracranial hemorrhage.




Trattamento post-natale e outcome

Treatment and outcomes of fetal/neonatal alloimmune

thrombocytopenia: a nationwide cohort study in newly
detected cases

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

200 A Kiefel et al, 2006 ;:I;Rl-.i,;::t::l::p;li‘li PTx (n = 24)
Only random PTx (n = 16)
180 - Bakchoul et al, 2014

Compauble after random PTx (n = é)
PTx + IVIG (n =19)
IVIG (n =9)

160 -

140 +

120 -

100

80 A~

Platelet count [xll]qfl)

60

40 4

20 -

U L L] L] L] LN LI L L L L) L) L L4 L L L] L]

LA B B L L} L) L} L) LI B L L] L) L) L}

“ L mhH v“LHkHho SNLmhkHhio VN hRHho SNTpambkhHhb NS 6

Day of life

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»




Algoritmo ICTMG ante-natale

Pregnant woman
with previous FNAIT,

Fetal and neonatal alloimmune thrombocytopenia:

recommendations for evidence-based practice, an international
approach

Partner
homozygous for
implicated HPA

Partner
heterozygous or
unknown for implicated
HPA

BJH 2019, doi:
10.1111/bjh.15813

NIPT for HPA-1a,
Amniocentesis for
other HPAs

Fetus with
implicated HPA
antigen

No

No intervention
required

Yes

Previously
affected neonate

Consider maternal antenatal
intervention at20 - 22 weeks (and

No

with ICH

not later than 24 weeks) age of
gestation

Commence maternal
antenatal intervention
at 12 — 16 weeks age of

gestation

iCTMG

T LAl B Ry M ol

Suggestions for practice: IVIG 1 g/kg/week at 12—-16 weeks, increase to 2
g/kg/week at 20 weeks or IVIG 1 g/kg at 12—16 weeks, add corticosteroids at 1
mg/kg/day at 20 weeks or IVIG 0 5 g/kg at 12-16 weeks for the entire
pregnancy or IVIG 2 g/kg/week at 12—16 weeks for the entire pregnancy or IVIG

2 g/kg/week at 12-16 weeks, add corticosteroids 1 mg/kg/day at 20 weeks.




Patient

No Intracranial Hemorrhage Registry 2013
Time of Bleeding onset

Fetal intracranial haemorrhages caused
by fetal and neonatal alloimmune
thrombocytopenia: an observational
cohort study of 43 cases from an
international multicentre registry

NOICH registry

592 pre,

66 cases suspected ICH

(23/43, 54%)

43 cases co

gnancies

nfirmed ICH

Tiller H, Kamphuis MM, Flodmark 0, e al. BMJ Open 2013:3:8002490. doi:10.1136/bmjopen-2012-002490
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16 18 20 22 24 26 28 30 32 34 36 38 40 42
Gestational age (weeks)
Onset of Time between bleeding Time of delivery
bleeding and delivery
Male _— 20000 0 e o]
Female —_— 0 —m - - - = e}

before 28 gestational weeks et
2HPA-5b
2HPA-5a-5b
(35%)
5dead in utero 1 dead during labour 9 dead after birth 28 survivors
Key messages
= The maijority of ICH bleedings occurred by the [ |
end of the second trimester and clinical outcome
was wm':'m :E‘:Ia- Pn?:’:m 23 severe 5 alive and well
mmulimm the 20th m“"'d o 5 neuro disabilities
= The majority ICH cases occurred in the first-born (53%) (12%)
child. Most ICH cases will therefore not be
recognised in time for treatment if we do not ;
mmmammnmwmﬂ 63% first pregnancy
= IVIG treatment during the subsequent pregnancy | 91% without IVIG
seemed to be protective with regard to ICH in .
most cases, educing the ICH recurrence sk | Mledian ab level 105U1/ml
from 79% as previously reported, to 11%.




ICH E OUTCOME A BREVE TERMINE

Table 2. Intracranial haemorrhage characteristics and short-term outcome

Child GA al Antenatal | ICH location Associated lesions Mortality Obstetric history
No.  birth] IVIG
| 31 no extensive subarachnoid and unilateral - yes, neonatal | GIPO
parenchymal frontal/temporal/occipital
2 351 no unilateral intraventricular and hydrocephalus yes, neonatal | G2P1  healthy child
parenchymal
3 3% no bilateral parenchymal - yes, neonatal | GIPO
4 36 | no extensive bilateral parenchymal yes, neonatal | G3P1  healthy child, miscarnage
5 3] no extensive bilateral parenchymal hydrocephalus yes, fetal G2P0  miscarriage
6 22| no bilateral parenchymal hydrocephalus yes, TOP G2P0  miscarriage
7 3221 no extensive subarachnoid yes, neonatal | G2P1  child with trisomy 21
8  30°] no bilateral intraventricular and parenchymaj  hydrocephalus yes, neonatal | G3P0  miscarriage, one TOP
9 191 no extensive bilateral parenchymal - yes, TOP G4P3  two healthy children, one
child with FNAIT
10 19| no unilateral parenchymal and - yes, TOP G3P1  healthy child, miscarriage
intraventricular
Perinatal Outcome and Long-Term
Fetal Diagn Ther 2018 Neurodevelopment after Intracranial
DOI: 10.1159/000488280 Haemorrhage due to Fetal and Neonatal

Alloimmune Thrombocytopenia




ICH E OUTCOME A LUNGO TERMINE

Table 3. Intracranial haemorrhage and long-term outcome

Fetal Diagn Ther 2018

DOI: 10.1159/000488280

p—
Child  Associated lesions Age at Cerebral palsy Developmental Total ] Long-term outcome Severe
No. evaluation test 1Q NDI
11 none 8 years - WISC-II1 86 attention deficit hyperactivity no
disorder
12 hydrocephalus, VPD 2,8,and spastic tetraplegia, Bayley-III, 49 bilateral blindness, severe cognitive  yes
14 years GMECS level V Reynell-Zinkin, and motor delay, epilepsy
KID-N
13 porencephalic cyst 20 years spaslic tetraplegia, not tested due to 49 bilateral blindness, severe cognitive  yes
hydrocephalus, VPD GMEFCS level V severe impairment and motor delay, epilepsy
14 porencephalic cyst 23 years spastic tetraplegia, not tested due to 49 bilateral blindness, hearing yes
hydrocephalus, VPD GMEFCS level V seyere impairment impairment, severe cognitive and
motor delay
15 bilateral porencephalic 3 years spastic diplegia, SON 60 severe cognitive and motor delay yes
cyst, cerebellar destruction GMECS level IV
hydrocephalus, VPD
16 none 5 years - WPPSI-III 110 no
17 bilateral porencephalic 1 year spastic hemiplegia, | KID-N 49 visual impairment, severe cognitive  yes
cyst hydrocephalus, VPD GMEFCS level IV and motor delay, epilepsy
18 none 7 years - WISC-I11 112 no
19 hydrocephalus, unilateral 5 years spastic hemiplegia, | WPPSI-III 85 problems with behaviour and no
porencephalic cyst GMECS level 11 attention regulation
20 hydrocephalus, bilateral 8 years spastic diplegia, SON 50 severe cognitive and motor delay, yes
porencephalic cysts GMECS level 11 epilepsy
21 none loss of contact information, no long-term follow-up available

Bayley-1II, Bayley Scales of Infant and Toddler Development third edition; GMFCS, Gross Motor Function Classification System; KID-N, Kent Infant
Development Scale; NDI, neurodevelopmental impairment; SON, Snijders-Oomen Nonverbal Intelligence Test; VPD, ventriculoperitoneal drain; WISC-III,
Waechsler Intelligence Scale for Children third edition; WPPSI-I1I, Wechsler Preschool Primary Scale of Intelligence third edition.

Cerebral palsy, bilateral deafness or blindness,
severe motor and /or cognitive development delay

Perinatal Outcome and Long-Term
Neurodevelopment after Intracranial
Haemorrhage due to Fetal and Neonatal
Alloimmune Thrombocytopenia




Epidemiology and management of fetal and neonatal alloimmune thrombocytopenla
PIl: S1473-0502(19)30277-0 X mio
Transfusion and Apheresis Science, 31 December 2019 " sclence

Science

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

Pregnancy complicated by FNAIT

, ! ’

Fetal ICH dunng pregnanc High risk Standard sk
’ g Preg ¥ (Sebling with severe bhamor rhage) (Sibline wihowt severe hemorrhage)
Multidisciplinary meeting
] L 4 A 4 A 4
Start maternal IVIg directly Start maternal IVIg from 12-16 weeks Start maternal TVIg from 20 weeks
TOP Dosage: 1.0 grikg/wk Dosage: 1.0 grikg/wk Dosape: 0.5 grkgiwk
Delivery: CS at 34-35 weeks Delivery: planned 36 weeks Dehvery: planmed 37 weeks

FNAIT: Fetal and neonatal alloimmune thrombocytopema, ICH: intracranial haemorrhage, TOP: termination of pregnancy, IVIg- Intravenous immune globulm,

gr’kgweek: grams per kilogram (bodyweight) per week.

Immunoterapia e citopenie immuno-mediate di interesse trasfusionale SIMTI
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Raccomandazioni ICTMG e BJOG per lo screening

. HPA-1a negative mother
An International journal of BJ H 20 19 d O |:
Obstetrics and Gynaecology ’

During delivery, the

Immune

. n:‘ot?er 'f e:‘zisid:o / system {\hnt Hpt?\ 1a Abs Ercrr:i
10.1111/bjh.15813 pof Tt T A%
&%

platelets destroy HPA la
o
BN Onool Collono nf

Y platelets in fetus
FelettallH:’Ala
W ez
- s o
HPASIBIB in their first pregnancy if the cost
effectiveness of detection is acceptable and a manage-
ment scheme is in place (low evidence, weak
- fimmune (prophylaxis)
recommendation).

22,

Injected anti-HPA-1a

Y Abs attack the fetus’
+ The mother’s blood
*_‘ Y HPA-1a™ platelets stream is cleared of
\ Y anti-| HPA 1a Abs and
15%\’ The fetus’ HPA-1a* HPA-1a* platelets from
( e fetus’ a

thep rior fetus
plateletsare

Y —" destroyed before
an allo-immune
al response is initiated
Fetus wnh ntact
HPA-1a* platelets

After delivery Subsequent pregnancy

7. Future prophylaxis
7.1 PROFNAIT

HPA-1 alloimmunization
10% of HPA-1bb pregnancies

7.2 Recombinant anti-HPA-1a

7.3 Anti-FcRn therapy /“‘:T\

La storia ostetrica ha una sensibilita diagnostica soltanto del 13% e la
7.1 maggior parte dei casi di FNAIT non viene identificata fino al parto.

In the same way that anti-D prophylaxis is given to RhD-negative pregnant women to prevent the formation of
immune anti-D antibodies during pregnancy with an RhD-positive fetus, research is underway on a product to
prevent women forming immune anti-HPA- 12 ** (TiEIPROFNAITIproject™ SiaiconsoraumionINGriern EGropean

fiiei 20125 I8)toldevelopaniantHPARIaNmmunoglobulin foRpRophyIaxis) PROFNAIT received orphan drug status

from the European Medicines Agency in 2011 and the Food and Drug Administration in 2013. Phase | and Il studies
have been completed but have not yet reported andi@phasellitral s awaited.




Strategies to develop a prophylaxis for the prevention of HPA-1a
immunization and fetal and neonatal alloimmune thrombocytopenia
Transfusion and Apheresis Science, 31 December 2019

DOI: https://doi.org/10.1016/j.transci.2019.102712

M Transfusion,
and Apheresis
Science

Aalborg Hospitalyg |
Aalborg, DK ;

1 organization run by families affected by FNAIT.

In 2012 the EU-funded PROFNAIT project was established
with the aim of developing a hyperimmune anti-HPA-1a IgG
prophylaxis for prevention of HPA-1a-immunization and
FNAIT. The PROFNAIT consortium consisted of eleven
Northern European hospitals and USA, blood banks and
companies with experience and key expertise in FNAIT and
drug development. In addition, strong collaboration was
entered with NAITbabies (www.NAITbabies.com),

a patient

DRK-Blut

Bader Wi Ebery Hessen, DE 7 FrankiJhle Hyperimmune plasma for NAITgam production

84 (EU), 515 (US)

: \ : Total Volume, (L)
E{y : b 0 W Individual anti-HPA-1a antibody level, range (1U/ml)

2-143

Percentage of fucosylated total IgG (n=81), mean % (SEM)

84 (9)

Percentage of fucosylated anti-HPA-1a IgG (n=81), mean % (SEM)

37 (4)
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TOWARDS ROUTINE HPA-SCREENING IN PREGNANCY TO PREVENT FNAIT (HIP)

https://clinicaltrials.gov/ct2/show/NCT04067375
|

BIE) U.S. National Library of Medicine

Study Sponsor  |eiden University Medical Center Sy :
ClinicalTrials.gov

Collaborat,
olaborators | Sanquin Research & Blood Bank Divisions |

s Landsteiner Foundation for Blood Transfusion

Investigators  gtydy Director: Dick Oepkes, Prof MD PhD Department of Obstetrics, Leiden University Medical Centre, Leiden
Study Director: Masja de Haas, Prof MD PhD  Department of Immunchematology Diagnostics, Sanquin Diagnostics, Amsterdam
Study Director: Ellen vd Schoot, Prof MD PhD  Department of Experimental Immunchematelogy, Sanguin Reseach, Amsterdam
PRS Account | | ejden University Medical Center 1) Fetal platelets carrying 4) Bleeding in neural tissue
Mother HPA-1a antigen enters causing disability
Verification Date August 2019 HPA-1a maternal circulation or death
negative 4 _ o ¢ I
Fetus
Jh_.om /w N - HPA-1a
2 by paositive

Estimated Primary Date : April 1, 2020
Estimated Study : April 1, 2021

Immune
reaction!

el

2) The motr_\er d_EVQIODS 3) Fetal HPA-1a positive
HPA-1a antibodies that platelets are destroyed;

traverse the placenta the baby becomes a temporary bleeder

Objectives:

1. The main objective of this study is to assess the incidence and severity of FNAIT and bleeding complications (including ICH) among neonates.
2. To develop a screening platform, including diagnostic assay(s) to identify fetuses at high risk for bleeding complications due to FNAIT.
Study design: Prospective observational cohort

Study population: Pregnant women

Immunoterapia e citopenie immuno-mediate di interesse trasfusionale SIMTI
Roma, 29 gennaio 2020



Algoritmo trattamento FNAIT (GFHT)

Management of neonatal thrombocytopenia in a context of maternal
antiplatelet alloimmunization: Expert opinion of the French-speaking
working group

— |

=100 % 10 /L

|

Mewhorn platelet count

L

Bleeding (including petechiae)”

» Yes

L L
< 100 = 10 /L < 3% 10 /L0

J |

= 30 and < 50 x 10 /L"

v

Mo platelet transfusion
Bleading of other origin?
Follow-up with platelet count

Platelet ransfusion®
HP A-typed platelets (from a single donor)
or
Random platelets £ IVIG

amd

Head ultrasound + fundus of the eye”

Premature

Yes | andior weight < 1000 g

k4

Associnted comorbidities

N
a

i
=50 x 10 /L

|

Clinical follow-up with
platelet count

Mo platelet transfusion

Follovw-up with platelet counts

anid

Head ultrasound + fundus of the eye®

v

¥ . " ¥ ¥ ':'.
Platelet count maintained up to safe platelet count threshold up to stabilization (= 150 = 10 /L)

a)  In cose of bleeding, other congulution tests hove to be performed.
B} In case -:11'p|||||:lq.'1 count below S0 = 1O%L, it is recommended 1o confirm the platelet count on a second sampling
¢ Matemal platelet transfusion is another option, even i rarely available (platelet coneentrate must be deplosmatized and radiated ).

Archives de Pediatrie 26 (2019) 191-197

dy  Ifpossible




Conclusion

There continues to be a pressing need for additional collaborative research and
recommendations for FNAIT.

Development of risk stratification algorithms to guide managements and standardize
laboratory testing to identify high risk pregnancies are needed

Antenatal and postnatal strategies need further optimization.

The use of HPA-1a antibody concentration and biomarkers to guide antenatal
management needs continued exploration.

Morbidity resulting from the psychological stress of families at risk for FNAIT has yet to
be addressed in any study.

Reducing the morbidity and mortality of FNAIT and its treatments remains a priority,
as does the development of screening algorithms to prevent occurrence of FNAIT.

BJH 2019, doi: 10.1111/bjh.15813
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Naitbabies - A patient organisation for families affected by foetal and
neonatal alloimmune thrombocytopenia — FNAIT

Thea Palmer
I Radiw'ck Tamocs, Peoorwcs; Cormsnlt, TRIA 4R, Englond, U

naitbabies.org

Fig. 2. FNAIT children with complex disabilities due to ICH.

Fig. 1. Naitbabies Support Group Members - FNAIT 30-year celebration at Weill Cornell University, New York.

oo

Naitbabies is a small Charitable Incorporated Organisation (C10) (Foundation) registered in England, United Kingdom and run by families who have been diagnosed
with foetal and neonatal alloimmune thrombocytopenia (FNAIT), FNAIT is a rare, life threatening bleeding disorder caused by the maternal immune response against
fetal platelet antigens. Clinical research shows that approximately 1:1000 babies are affected by this disorder; of those 5-10 % will suffer internal bleeding, most
particularly intracranial haemorrhage. As the only patient organisation for FNAIT, we advocate for parents worldwide; as of July 8th 2019 our Parents Support Group
numbered 1250 members, We support research into FNAIT, its causes, treatment and prevention. Since 2012 we have been collaborating with scientists who have
been engaged on a programme to develop a prophylactic treatment to prevent FNAIT in HPA-1a negative women. Our aim is to see routine prenatal screening for

FNAIT for all pregnant women.
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