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Objectives
üSummary	of	what	we	know	about	F/NAIT
üOpen	questions:
üWhat’s	 the	best	management?
üCan	we	predict	the	severity	of	F/NAIT?
üCan	we	prevent	F/NAIT?

F/NAIT	
what	we	know

F/NAIT

üF/NAIT	is	 the	most	common	cause	of	early	onset	 severe	isolated	
thrombocytopenia and/or	 intracranial	hemorrhage	(ICH)	in	term	newborns	 	

üRare	condition:	The	 incidence	is	 reported	 to	be	1/1,000-1/1,500	births

üRare	severe	consequences:	20%	risk	of	severe	 ICH	associated	with	severe	
sequelae	or	death:	1/11,000 newborns	

Mueller-Eckhardt C	et	al,	Lancet	1989;	Bussel JB	et	al,	NEJM	1997.;	Kamphuis MM	et	al,	Pediatrics 	2014.

An tigen s	 on 	 fetal 	 p latelet
in heri ted 	 from	the	 father	 and 	

lackin g	 in 	 th e	mo ther

FNAIT	 results	from	the	
destruction	of 	fetal	platelets	
(PLTs) 	by	maternal	
alloantibodies	that	cross	the	
placenta	 and	target	fetal	PLT	
antigens	inherited	from	the	
father	(HPAs) .	

FNAIT-Pathogenesis FNAIT	vs	Rh	alloimmunization
SIMILARITIES DIFFERENCES

FNAIT Rh	 	alloimmunization

Firs t	 pregnancy
(firs t	 born children	 affected	
20-60%)

Second	 pregnancy

Thrombocytopenia/ IC H Hemolytic	 anemia

Maternal Ab	 titers 	 do	 not	
predict	 severe	 outcomes

Maternal Ab	 titers 	
predict	 pregnancy	
outcomes

No	prophylaxis
(diagnosed	 at	 delivery	 of	 a	
firs t	 affected	 pregnancy)

Prophylaxis

FNAIT	 and	 Rh alloimmunization

Like	RBC,	 platelets 	 have	 specific	 surface	 antigens .

Fetus 	 inherits 	 paternal	 antigens 	 that	 the	 mother	
lacks 	(platelet	 antigen	 incompatibility).
Mother	 develops 	 antibodies 	 (sens itized)	 to	 fetal	 PLT	
antigens 	 during	 pregnancy.
Maternal	 IgG 	antiPLT Abs 	 cross 	the	 placenta
and	 coat	 fetal	 PLT,	resulting	 in	sequestration
and	 destruction	 of	 platelets 	 in	 the	 fetal
reticuloendothelial	 sys tem.
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FNAIT:	the	frequency	of	HPAs	varies	worldwide	
HPAs FNAIT

HPA	 1a	 97-98%	 Caucas ian	 population	
(68%	 1a-1a	 Homozygotes ;	 29%	 1a-1b	 Heterozygotes )
rare	 in	 As ian	 and	 African	 population
Only	10%	 of	 HPA-1a	 negative	 pregnant	 women	 develop	 anti-
HPA-1a	 IgG 	antibodies

most	 severe

HPA	 5a second	 leading	 cause	 in	Caucas ian	 population less 	severe

HPA	 5b
HPA	 4b

More frequent	 in	As ian population

HPA	 2a low	 frequency no	 class ical	FNAIT	(miscarriage	
but	 no	 neonatal	 bleeding)

HPA	 3a low	 frequency 3-5%	 severe	 FNAIT
miscarriages

FNAIT-Natural	History

90%	diffuse	
petechiae
10-30%	ICH

5%- 13%
neo	✝

80%	 ICH	 occurs 	 in	utero	 and	 50%	 <30	 weeks 	
(fetal	 PLT	Ag	expressed	 s ince	16	 weeks)

Variable clinical manifestations
Frommild asymptomatic thrombocytopenia
to minor skin lesions (petechiae) to severe
thrombocytopenia leading to ICH with
potentially sever e perinatal morbidity and
mortality

36	yo,	G1P0	36	weeks	
Ventriculomegaly,	echogenic	ventricular	lining,	 Clot	in	the	Rt ventricle,	
abnormal	parenchima

21	 cases 	
short	 term	 outcomes

3/21	 (14%)	 treated	

7/21	 (33%)	 perinatal	 death
3/21	 	(14%)	 TOP
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11	 cases

long	 term	 outcomes

6/11	 severe	 neurodev
impairment	 (NDI)	

FNAIT	Diagnosis
In	the	absence	 of 	a	population-based	screening,	F/NAIT	is	suspected	in	case	of 	bleeding	problems

§During	fetal	life	(Brain	US	abnormalities) 	1st	pregnancy RARELY
§After	the	delivery	 of 	an	infant	with	thrombocytopenia	or	fetal/neonatal	ICH MOST	 COMMONLY
§Via	 family	Hx RARELY	but	IDEAL	

Indications 	 for	 Testing:	

•	Neonate	 with	 petechiae and	 ecchymos is ,	
unexplained	 thrombocytopeni a.	
•	Fetus 	 with	 unexplained	 ICH,	 hydrocephalus ,	 or	
porencephalic	 cyst	
•	Woman	 incidentally	 found	 to	 be	 HPA-1a	
negative
•	Family	 his tory	 of	NAIT

Diagnostic Criteria:

Fetal o r ne ona tal t hro mb ocyt ope nia (< 150
x109/L) plus iden tifica tion of a pa te rna l,
fetal, or ne ona tal pla tele t a ntige n wi th
ident ificati on of ma ter nal a nti bodi es to t ha t
specific antigen

What’s	the	
best	
management

§Preventive	 antenatal	 measures,	
including	maternal	 IVIG,	with	or	without	
prednisone,	 and	in	utero platelet	
transfusions	 (platelet	 IUT)	 after	 fetal	
blood	sampling	(FBS)	have	 been	
proposed.	
§Currently,	 there	 is	no	consensus	
regarding	 the	optimal	 antenatal	
treatment	 strategy
§The	 lack	 of	randomized	control	 trials	
presents	 a	problem	 in	establishing	a	
framework	 for	‘best	 practice’	
management	 of	FNAIT

FNAIT

7 treated fetuses had platelet 
counts above 30X109 at birth, and 
none had an intracranial 
hemorrhage
7 untreated siblings, who had 
lower platelet counts and three of 
whom had intracranial 
hemorrhages (antenatal in two 
infants).

Mechanism	of	action	of	IVIG
The exact mechanism of action is uncertain but is considered to be a
combination of:
◦ dilution of the anti-HPA antibodies,
◦ blockade of p lacent al rece ptor s wit h a decrea se in tra nsplace ntal
passage of antibody

◦ reduct ion in the destruct ion of a ntibody-coated plate let s in t he fetal
circulation

◦ induction of T/B cell tolerance
◦ inhibition of dendritic cell function

Dose

The	most	effective	dosage	regimen	of	 IVIG	is	uncertain:

§0.5-1.0	g/kg/week	(Sweden-Nederland)
§ lower	 dose	 for	no	Hx of 	ICH

§1/g/kg/weeks	or	2g/kg/week	 (USA)
§ in	higher	 risk	 pregnancy

This	 lack	of	high-level	evidence	on	the	optimal	dosage	regimen	 to	administer	
remains	a	concern,	and	all	 studies	 published	 to	date	have	not	had	 the	statistical	
power	 to	show	 a	significant	difference,	mainly	because	of	the	rarity	of	FNAIT.
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First	line	weekly	maternal	IVIG	is	the	
recommended	management,	with	no	consistent	
evidence	found	in	the	use	of	additional	steroids.	

Invasive	fetal	therapy	resulted	in	a	11%	risk	of	
adverse	 outcome	per	treated	pregnancy,	
particularly	associated	with	preterm	emergency	
caesarean	 section

Aim	of	the	study
We	retrospectively	 reviewed	 the	management	 and	 neonatal	 outcomes	 of	
pregnancies	 with	 a	previous	 history	 of	F/NAIT	which	 were	 followed	 at	our	
center	 from	 1993-2016.	

We	specifically	 looked	 for:

qThe	 fetal	blood	 sampling	 (FBS)-related	 risks.
qThe	characteristics	 of	cases	 in	which	 there	was	 a	 response	 to	 in-utero	
medical	 therapy	 (Responders),	 compared	 to	 those	 in	 which	 there	was	 no	
response	 (Non-Responders)	 (i.e. 	required	 intrauterine	 platelet	 transfusion).

qThe	 rate	of	caesarean	 delivery	 in	our	 cohort.

Methods
qWe	included	all	pregnancies	with	a	previous	history	of	F/NAIT	and	
confirmed	maternal/fetal	HPA	incompatibility.	
qWhen	the	father	 was	heterozygous,	an	amniocentesis	to	determine	
fetal	HPA	typing	was	performed
qWhen	the	same	patient	was	followed	in	more	than	one	pregnancy,	
we	selected	the	pregnancy	 which	occurred	immediately	after	the	
index	case	so	that	each	patient	was	only	represented	once	in	this	
series.	

Stratifying	risk	and	prenatal	therapy
Protocol	for	management	of	pregnancy	
with	previous	F/NAIT	at	FMU-MSH

No	responders
PLT	count	 <50	
x106/L	at	FBS

Responders
normal	 PLT	
count	 at	 FBS

	

IVIG	 at	20-22	weeks	(SR	or	HR) 	at	12-14	weeks	(VHR)
1	g/kg/week	 or	RCT	2	g/kg/week	vs . 1	 g/kg/week	with	 prednisone	 0.5mg/kg/day

FBS	at 36-37	weeks	 Serial	 FBS±IUT
till	delivery

FBS	 at	27-29	 weeks 	(IHV	 or	 PCI)	 with	 22	 G 	needle	 in	s itu	 until	 PLT	results 	
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Results

Population

Table	1	

Risks	 of	fetal	 intervention
(Objective	1)

o fetal	exsanguination

o PPROM

o IUFD

o pre-term	labor	(<	34	weeks)

o abnormal	fetal	heart	rate	
tracing	requiring	immediate	
delivery

Results
79%

Fetal	interventions:	 (FBS	/ platelet IUT) N=4 7

#	 FBS	 me d ian ,	 IQR,	 (range )

1 	FBS	 n/N	 (%)

2 	FBS	 n/N	 (%)

3 	FBS	 n/N	 (%)

>3 	FBS	 n/N	 (%)

2 ,	1 	 (1 -8 )

1 0 /4 7 	 (2 1%)

1 6 /4 7 	 (3 4%)

1 3 /4 7 	 (2 8%)

8 /4 7 	 (1 7%)

Total	number	 FBS’s 1 1 9

Patients 	who	 underwent	 platelet	IUT

#	 p late le t	 IUT’s	 	 	 	me d ian ,	 IQR	 (range )

1 	p late le t	 IUT	n/N	 (%)

2 	p late le t	 IUT’s	n /N	 (%)

3 	p late le t	 IUT’s	n /N	 (%)

>3 	p late le t	 IUT’s	 n /N	 (%)

To tal 	 #	p late le t	 IUT’s

2 3 /4 7 	 (4 9%)

2 ,	2 	 (1 -8 )

8 /2 3 	 (3 5%)

5 /2 3 	 (2 2%)

7 /2 3 	 (3 0%)

3 /2 3 	 (1 3%)

5 5

FBS-re late d 	 fe tal 	 lo ss 1 /1 1 9 	 (0 .8%)

Unp lanne d 	de live ry	with in 	7 	days	 o f	FBS 1 /1 1 9 	 (0 .8%)

Total	#	FBS-related	 adverse	events 2/119	(1.6%)

FBS-related	risk
Our	single	 FBS-related	fetal	loss	(0.8%)	occurred	due	to	severe	abdominal	hemorrhage	during	

FBS	in	a	 severely	 thrombocytopenic	fetus	(PLT	count	of 	1	×109/L) 	in	an	(IVIG) 	untreated	

pregnancy.	This	 was	also	prior	to	the	recognition	of 	the	crucial	importance	of 	always	having	

PLTs	ready	for	transfusion	at	any	FBS	of 	a	potentially	thrombocytopenic	fetus,	which	became	

routine	practice	following	the	report	of	Paidas et	al.	[14–16].	There	were	no	fetal	losses	in	any	

of 	the	IVIG-treated	cases

Appendix	1:
Single/Mult i	
Cent er
( n)

FBS	 r elat ed	 f et al	 loss
N	 ( %)

FBS	 Adver se	 pr egnancy	
out com es

Deliver y	 <34	
weeks

Radder et 	 al, 	 2001	 ( 17) Single 0/24	 f et uses 	 ( 0%) 1/24	 f et uses 	 ( 4. 2%)

Em er gency	 CS	 f or 	f et al	
br adycar dia

NA

Over t on	 et 	 al, 	 2002( 18) Single	 2	 /12	 f et uses 	 ( 16. 6%)
2/84	 pr ocedur es 	 ( 2. 4%)

1	 exsanguinat ion	 dur ing	 FBS	
and	 1	 f et al	 I UFD	 7	 days 	 af t er 	

plat elet 	 I UT

0/12	 f et uses 	 ( 0%)
0/84	 pr ocedur es 	 ( 0%)

9/11	 ( 75%)

Bir chall et 	 al, 	 2003	 ( 19) Mult icent er 	
( 12)

2/58	 f et uses 	 ( 3. 4%)

1	 exsanguinat ion	 post 	 FBS.
1	 unexplained	 – 1	 day	 af t er 	

I UT

14/58	 f et uses 	 ( 24%)

Em er gency	 CS	 f or 	f et al	
br adycar dia,	 inf ect ion,	

exsanguinat ion/bleed ing ,	 cor d	
t hr om bos is ,	 needle	 dis lodged.

24/58	 ( 41. 4%)

Ber kovit z et 	 al, 	 2006	
( 20)

Mult icent er 	
( 42)

1/79	 f et uses 	 ( 1. 3%)
1/175	 pr ocedur es 	 ( 0. 6%)

I UFD	 - t r aum a	 4	 days 	 af t er 	FBS

11/79	 ( 14%)
11/175	 ( 6%)

Em er gency	 CS	 at 	FBS,	 pPROM

19/79	 ( 24%)

Van	 den	 Akker 	 et 	al, 	
2007	 ( 12)

Single	 1/46	 f et uses 	 ( 2. 2%)

NND	 af t er 	 em er gency	 CS	 at 	38	
wks 	 post 	 FBS	 f or 	f et al	

br adycar dia

3/46	 f et uses 	 ( 6. 5%)

Em er gency	 deliver ies 	 f or 	 f et al	
dis t r ess 	 af t er 	 FBS	 	

1/46	 ( 2. 2%)

Lakkar aj a	 et 	 al, 	 2016	 ( 9) Mult icent er
( 36)

0/80	 f et uses 	 ( 0%) 10/80	 f et uses 	 	( 12. 5%)

CS	 f or 	 f et al	 br adycar dia,	
pr em at ur e	 labor 	 or 	 pPROM 	 <2	

weeks 	 af t er 	pr ocedur e

6/80	 ( 7. 5%)

Pr esent 	 st udy, 	 2018 Single	 1/47	 f et uses 	 ( 2. 1%)
1/119	 pr ocedur es 	 ( 0. 8%)

1	 exsanguinat ion	 dur ing	 FBS	

1/47	 f et uses 	 ( 2. 1%)
1/119	 f et uses 	 ( 0. 8%)

pr em at ur e	 labor 	 5	 days 	 af t er 	
FBS

1/47	 ( 2. 1%)

Risks	of	FBS	related	
fetal	loss	and	
adverse	pregnancy	
outcome	in	F/NAIT

Table	2	(Objective	2):	
Characteristics	of	Responders	(R)	
vs. Non-Responders	(N-R)	

Results Medically treated  
N= 42 

Responders  
N=21 

Non-
Responders  
N=21 

p 
 

Maternal characteristics: 
Maternal age (years, Median, (IQR)  32 (3.5) 31 (8) 0.75 
Gravida Median (IQR) 
Para Median (IQR) 

3 (2) 
1(0) 

2 (1) 
1(0) 

0.47 
1.00 

Blood group A n/N (%) 
Blood group O n (%) 

8/19 (42) 
6/19 (32) 

12/18 (67) 
5/18 (28) 

0.13 
0.80 

Group of severity UR n/N (%) 
Group of severity SR n/N (%) 
Group of severity HR n/N (%) 
Group of severity VHR n/N (%) 

3/21 (14) 
15/21 (71) 
2/21 (10) 
1/21(5) 

1/21 (5) 
14/21 (66) 
1/21 (5) 
5/21 (24) 

0.29 
0.74 
0.55 
0.08 

HPA-1a n/N (%) 
HPA-3a n/N (%) 
HPA-5a n/N (%) 

13/18 (72) 
- 
5/18 (28) 

20/20 (100)* 
- 
2/20 (10)* 

0.01 
- 
0.16 

Index case characteristics (in previous sibling): 
Platelet count at birth (x109/L, Median, IQR) 
Male sex n/N (%) 
ICH n/N (%) 
Platelet count at birth in neonates with ICH 
(x109/L Median, IQR) 
Adverse Outcome n/N (%)  

20 (35) 
12/18 (67) 
5/21 (24) 
20.5 (15.5)  
 
4*/21 (19) 

9 (11) 
13/17 (76) 
6/21 (29) 
7.5 (4.5) 
 
4**/21 (19) 

0.02 
0.52 
0.72 
0.001 
 
0.94 

 

* In	few	patients 	>1HPA	antibodies 	were	detected	

Table	2	(Objective	2):	
Characteristics	of	Responders	(R)	
vs. Non-Responders	(N-R)	

Results
Medically treated  
N= 42 

Responders  
N=21 

Non-
Responders  
N=21 

p 
 

Current pregnancy: medical and invasive therapy 
GA when treatment commenced (weeks, Mean±SD) 
IVIG n/N (%) 
1 g/kg/d n/N (%) 
2 g/kg/d n/N (%) 
Increased 1 to 2 g/kg/d n/N (%) 
Prednisone added to IVIG n/N (%) 
Prednisone added to 1g/kg/d 
Prednisone added to 2g/kg/d 
Prednisone only*** n/N (%) 

22.3 ± 4.1 
19/21 (90) 
15/19 (79) 
4/19 (21) 
0/19 
3/19 (14) 
3/19 (14) 
0/19  
2/21 (9) 

21.5 ± 6.2 
21/21 (100) 
14/21 (67) 
7/21 (33) 
3/21 (14) 
19/21 (90) 
12/21 (57) 
7/21 (33) 
0/21 

0.81 
0.15 
0.38 
0.38 
0.09 
0.001 
0.007 
0.006 
0.15 

Duration of treatment at 1st FBS (weeks, Mean±SD) 
GA at 1st FBS (weeks, Mean ± SD, ) 
Number of FBS (median, IQR) 
1 FBS n/N (%)  
2 FBS n/N (%) 
≥3 FBS n/N (%) 

7.6 ± 3.9 
29.1 ± 3.8 
2 (1) 
7/21 (33) 
10/21 (48) 
4/21 (19) 

6.6 ± 2.9 
27.2 ± 4.2 
3 (1.5) 
1/21 (5) 
4/21 (19) 
16/21 (76) 

0.36 
0.13 
0.001 
0.02 
0.04 
0.001 

# Platelet IUT’s (median, IQR) 
1 Platelet IUT         n/N (%) 
2 Platelet IUT’s      n/N (%) 
≥3 Platelet IUT’s    n/N (%) 

 2 (2) 
6/21 (29) 
5/21 (24) 
10/21 (48) 
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Table	2	(Objective	2):	
Characteristics	of	Responders	(R)	
vs. Non-Responders	(N-R)	

Results Medically treated  
N= 42 

Responders  
N=21 

Non-
Responders  
N=21 

p 
 

Current pregnancy:    Delivery and neonatal outcomes 

GA at birth (weeks, mean±SD) 
Birth < 32 weeks n/N (%)  
Birth < 34 weeks n/N (%) 
Duration of treatment (weeks, Mean±SD) 

36.5 ± 2.1 
1/21 (5) 
2/21 (9) 
14.7 ± 4.6 

36.0 ± 1.2 
0/19 
1/19 (9) 
14.6 ± 6.2 

0.32 
0.33 
0.92 
0.96 

SVD n/N (%) 
CS n/N (%) 

16/21 (76) 
5/21 (24) 

10/20 (50) 
10/20 (40) 

0.08 
0.08 

Birth weight (g) Mean + SD 2955 ± 561 2796 ± 628 0.42 
Male sex n/N (%) 7/21 (33) 10/19 (53) 0.22 

PLATELET count at birth  
<50 x 109/L n/N (%) 
<20 x 109/L n/N (%) 

 
1/21 (5) 
0/21 

 
3/19 (16) 
2/19 (10) 

 
0.25 
0.13 

Post natal treatment n/N (%) 
(IVIG or platelet transfusion) 

2/21 (9) 
  

8/19 (42) 0.02 

ICH  n/N (%) 0/21 0/21 - 
 

R

N-R

Previous	 sibling	
at	birth

R	vs	N-R	p<0.02

Pl
at
el
et
	c
ou
nt
	x
10

6 /
L

Current	pregnancy	
at	1st FBS

R	vs	N-R	p<0.001

Current	pregnancy	
at	birth

R	vs	N-R	p<0.001

p<0.03 p<0.001

p<0.08

p<0.001

Results
Median	 platelets 	 count	 of	 previous 	 s ibling	 at	 birth,	 in	 the	 current	 pregnancy	 at	
the	 first	 FBS	and	 at	 birth	 for	 Responders 	 and	 Non	Responders 	

Table	3	(Objective	3):

Actual	CS	 rate	vs.
anticipated	CS	 rate	if	no	
fetal	procedure	had	
been	done

Results

* CS as  mother refused FBS to assess  suitability for vaginal delivery

 Responders 
N=21 

Non-
Responders 
N=18 

Total 
N=40  

CS rate n/N (%) 5/21 (24) 10/20 (40) 15/41 (36.7) 
Indication:  
 
Elective repeat CS (no labor) n/N (%) 
CS in labor n/N (%) 
Breech presentation n/N (%) 
Pre-eclampsia n/N (%) 
IUGR & abnormal Dopplers n/N (%) 

 
 
2/5 (40) 
2/5 (40) 
1/5 (20) 
- 
- 

 
 
6/10 (60) 
1/10* (10) 
1/8 (10) 
1/8* (10) 
1/8 (10) 

 

Anticipated CS rate if FBS had not 
been done n/total n (%) 

9/21 (43) 12/20 (60) 21/41 (51.2) 

 

Conclusions
qMaternal	 IVIG	treatment	 of	pregnant	patients	with	a	previous	
history	of	F/NAIT	is	effective	but	associated	with	a	non-uniform	fetal	
platelet	response
qDespite	 similar	duration	 of	maternal	IVIG	treatment	and	dosage,	 50%	(n=21)	
fetuses	 remained	 thrombocytopenic	(platelets	<	50	x	109/L),	requiring	 	fetal	
platelet	 transfusions	

qA	combination	of	medical	treatment	and	serial	platelet	IUT’s	for	
non-responders	results	in	a	significant	increase	in	fetal	platelet	count	
at	birth,	associated	with	no	cases	of	ICH	or	neonatal	bleeding

Conclusions
qA previous	 sibling	 with	 severe	 thrombocytopenia	 at	birth	 and	 the	
presence	 of	HPA-1a	 antibody	 in	 the	maternal	 circulation	 represent	 the	
two	 main	clinical	 risk	 factors	associated	 with	 a lack	of	 fetal	 response.	

qHowever	 the	 two	 prognostic	 factors	 are	not	enough	 to	predict	 a	priori	
non	 responders:	 we	 should	 be	cautious	 before	abandoning	 invasive	 fetal	
procedures	 in	 F/NAIT.

qCaregivers	 in	experienced	 tertiary	 or	quaternary	 level	 centers	 with	 a	
good	 track	record	 of	FBS-related	 adverse	 outcomes	 should	 continue	 to	
discuss	 and	 offer	 fetal	 testing	 to	allow	 mothers	 the	option	 of	a	safe	vaginal	
delivery.	

Open	questions

F/NAIT:	Guidance	
to	Reduce	the	Risk	
of	Intracranial	
Bleeding	

What’s	 the	 best	 management?
Women	with	FNAIT	in	a	previous	pregnancy	or	sisters	of	women	with	
FNAIT	 should	be	referred	to	MFM	centers.	

Fetal	HPA	typing	(e.g.	HPA-1a/1b)	should	be	performed	in	HPA-
immunized	pregnant	women	when	the	paternity	is	unknown	or	the	
partner	is	heterozygous	or	unavailable	for	testing.	Prenatal	HPA-1	
typing	should	preferentially	be	performed	by	a	non-invasive	method	
e.g.	 cell- free	fetal	DNA	(cffDNA)	in	maternal	plasma	if	adequately	
quality	assured.	

Antenatal	IVIG	administration:	initiated	at	12-16	weeks	gestation	for	
all	 cases	with	previous	fetus	or	neonate	with	F/NAIT	related	ICH.	For	all	
other	pregnancies	with	a	previous	neonate	with	FNAIT	(without	ICH),	
administering	antenatal	IVIG	to	the	mother	should	be	discussed	prior	
to	a	subsequent	pregnancy	or	when	pregnancy	with	maternal	fetal	
incompatibility	is	confirmed.	

If 	corticosteroids	are	used	with	IVIG,	dexamethasone	should	not	be	
used	because	of 	the	associated	risk	of 	oligohydramnios.

International	panel	
(pediatric	hematology,	
maternal	 fetal	medicine	
(MFM),	neonatology,	
methodology,	transfusion	
medicine,	 and	a	patient	
representative)

convened	by	the	
International	Collaboration	
for	Transfusion	Medicine	
Guidelines	 ( ICTMG)
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Open	questions

Can	we	predict	the	severity	of	the	disease?

◦ Anti HPA1a and HPA 3a Abs are associ ated with more
severe disease compared with HPA 15a or 1b: no
recommendations or guidelines exist to adviceon different
antenatal management strategies with different types of
alloimmunization

◦ Ab titers: While high anti-HPA-1a levels correlate with
more severe disease, pregnancies with barely detectable
antibody levels and a sev erely affected fetus or neonate
have been described as well

F/NAIT

Maternal	HPA-1a	antibody	level	and	its	role	in	predicting	the	severity	of	
Fetal/Neonatal	Alloimmune	Thrombocytopenia:	A	systematic	review
M.Kjær,	G .Bertrand,	T.	Bakchoul,	E.Massey,	JM.Baker,	L.Lieberman,	S.Tanael,	A.Greinacher,	MF.	Murphy,	DM.	Arnold,	S.Baidya,	
J.Bussel,	H.Hume,	C.Kaplan,	D.Oepkes,	G.Ryan,	H.Savoia,	N .Shehata,	J.Kjeldsen-Kraghon	behalf	of	International	Collaboration	for	
Trans fus ion	Medicine	Guidelines		2018

To	review	results	from	previous	published	studies	to	examine	whether	the	maternal	antibody	
level	 to	HPA-1a	could	be	used	to	identify	high-risk	pregnancies

The	maternal	antibody	level	(measured	by	the	monoclonal	antibody	immobilization	of 	platelet	
antigen	(MAIPA)) 		correlated	with	the	risk	for	severe	thrombocytopenia.	

The	 prospective	studies	reported	high	negative	predictive	values	 (88-95%),	which	would	allow	
for	the	use	of 	maternal	anti-HPA-1a	antibody	level	as	a	predictive	tool	in	a	screening	setting,	 in	
order	to	identify	cases	at	low	risk	for	FNAIT.

However,	due	to	low	positive	predictive	values	reported	in	prospective	as	well	as	retrospective	
studies	(54-97%),	the	maternal	antibody	level	is	less	suited	for	the	f inal	diagnosis	and	for	guiding	
antenatal	treatment

Open	questions

Is	ICH	associated	 with	more	severe	 thrombocytopenia?

In	animal	 model	(F/NAIT	mouse	model) 	ICHs	occurred	regardless	of 	
platelet	 counts	and	HPA-1a	antibodies	
inhibited	angiogenic signaling,	
induced	endothelial cell	 apoptosis,	
and	decreased	 vessel	 density	in	affected	
brains	as	well	 as	retinas.	

In addition, very recently a r etrospective study assessing human
FNAIT s era reported the occurrence of ICH to be related to the
presence of endothelial-specif ic anti-HPA1a antibodies, the anti-
αVβ3 subtype

F/NAIT Yougbare I e t a l , J  Cl in Inv es t 2015; Santos o S et a l , Arterios c ler Thromb Vas c Bio l 2016

Future	research:	crucial	topics
To	define	the	optimal	approach	to	antenatal	management	of	the	
next	affected	 pregnancy.
To	develop	biomarkers	of	fetal	severity.
To	prevent	 this	disease	creating	a	comprehensive	screening	to	
identify	HPA-1b1b	women	at	risk	of	FNAIT


