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Plain language summary

What is it?

Fetal neonatal alloimmune thrombocytopenia (FNAIT), also known as neonatal alloimmune thrombocytopenia

(NAIT) or fetomaternal alloimmune thrombocytopenia (FMAIT), is a rare condition which affects a baby’s platelets.

This can put them at risk of problems with bleeding, particularly into the brain. One baby per week in the UK may be

seriously affected and milder forms can affect one in every 1000 births.

How is it caused?

Platelets are blood cells that are very important in helping blood to clot. All platelets have natural proteins on their

surface called human platelet antigens (HPAs). In babies, half of these antigens are inherited from the mother and half

from the father. During pregnancy, some of the baby’s platelets can cross into the mother’s bloodstream. In most cases,

this does not cause a problem. But in cases of FNAIT, the mother’s immune system does not recognise the baby’s

HPAs that were inherited from the father and develops antibodies, which can cross the placenta and attack the baby’s

platelets. These antibodies are called anti-HPAs, and the commonest antibody implicated is anti-HPA-1a, but there are

other rarer antibody types. If this happens, the baby’s platelets may be destroyed causing their platelet count to fall

dangerously low. If the platelet count is very low there is a risk to the baby of bleeding into their brain before they are

born. This is very rare but if it happens it can have serious effects on the baby’s health.

How is it inherited?

A baby inherits half of their HPAs from its mother and half from its father. Consequently, a baby may have different

HPAs from its mother. As the condition is very rare, and even if the baby is at risk of the condition we have no way of

knowing how severely they will be affected, routine screening is not currently recommended.

What can be done?

FNAIT is usually diagnosed if a previous baby has had a low platelet count. The parents are offered blood tests and the

condition can be confirmed or ruled out. There are many other causes of low platelets in babies, which may also need

to be tested for. As the condition is so rare, expertise is limited to specialist centres and normally a haematologist and

fetal medicine doctor will perform and interpret the tests together. Fortunately, there is an effective treatment for the

vast majority of cases called immunoglobulin, or IVIg. This ‘blood product’ is given intravenously through a drip every

week to women at risk of the condition. It may be started from as early as 16 weeks in the next pregnancy, until birth,

which would be offered at around 36–37 weeks. Less common treatments that may be considered depending on

individual circumstances include steroid tablets or injections, or giving platelet transfusions to the baby.
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1. Introduction

Fetal neonatal alloimmune thrombocytopenia (FNAIT), also known as neonatal alloimmune thrombocytopenia (NAIT)

or fetomaternal alloimmune thrombocytopenia (FMAIT), is a rare but serious condition associated with significant

fetal and neonatal morbidity and mortality. As the condition can affect the neonate and/or the fetus, the term FNAIT

is used in this paper. The condition is defined by the presence of maternal alloantibodies directed against antigens

present on the fetal and neonatal platelets. These antigens are inherited from the father (or from donor gametes,

including the egg or sperm, during in vitro fertilisation) and are thus absent on the maternal platelets. The antibodies

created cross the placenta and attack the fetal platelets.

The most useful predictor of severe disease is a history of a sibling with an antenatal intracranial haemorrhage (ICH).

However, FNAIT that occurs in a first pregnancy may not be diagnosed until the neonatal period. The incidence of

FNAIT is approximately 1 in 1000 pregnancies.1–3 FNAIT is suspected in a neonate with thrombocytopenia for which

there is no other medical cause identified. In mild to moderately affected neonates, FNAIT typically resolves in the

first week of life without any sequelae, however in severely affected neonates with extensive ICH (up to 20% of

cases) this disorder can lead to death or serious neurological sequelae.4,5 Rarely, FNAIT is detected de novo where

an ultrasound scan detects ventriculomegaly; in these situations a maternal FNAIT antibody screen is frequently

undertaken.

The diagnosis depends on demonstrating maternal/neonatal or maternal/paternal platelet antigen incompatibility with

a maternal antibody to a paternal antigen. The most commonly detected antibodies in Caucasians are those directed

against human platelet antigen (HPA)-1a (80%) and HPA-5b (10–15%), which can allow prediction of at-risk fetuses.6

Where results are not supportive but clinical suspicion of FNAIT is high, further testing and management should be

discussed with the diagnostic laboratory.

The prenatal management of FNAIT has undergone a major shift over the past few years. There has been an

increase in the use of immunoglobulins following evidence of probable efficacy,7 and as a consequence, reduced use

of invasive fetal testing and fetal blood sampling (FBS).

There is very little high quality evidence on which to base management of this condition, but advances in treatment

report very good outcomes. Severe FNAIT is very rare, adverse consequences for the fetus are potentially

disastrous and the treatments are costly. This document considers the latest evidence in relation to treatment

options in the prenatal management of pregnancies at risk of FNAIT; specifically, the role of screening,

immunoglobulins, steroids, FBS and intrauterine platelet transfusion. In addition, the question whether scientific

What does this paper tell you?

This paper considers the latest evidence in relation to treatment options in the management of pregnancies at

risk of FNAIT. Specifically, we discuss the role of screening, when IVIg should be started, what dose should be

used, and what evidence there is for maternal steroids. We also consider in very rare selected cases, the use of

fetal blood sampling and giving platelet transfusions to the baby before birth. Finally, we consider the approaches

to blood testing mothers to tell if babies are at risk, which is offered in some countries, and development of new

treatments to reduce the risk of FNAIT.
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research has shown treatments to be of benefit to women and their babies is discussed, taking into account how any

benefit is balanced against possible risks.

2. Screening for FNAIT

Severe FNAIT (defined by the study authors as platelets less than 25 9 109/l) occurs in 1 in 10 000 live births;8 up

to 20% of these have an ICH, up to 80% of which occur during pregnancy rather than in the neonate (14% before

20 weeks of gestation and a further 30% before 30 weeks of gestation).9 It is clear that the first pregnancy may be

affected by FNAIT and that the diagnosis is made only after fetal or neonatal bleeding, or a chance finding of

thrombocytopenia.

The aim of screening pregnant women for FNAIT would be to detect the condition during the mother’s first affected

pregnancy, and to reduce the risk of ICH or intrauterine death for that baby and subsequent babies. The benefits of

screening would need to outweigh the risks. Screening would be solely for FNAIT due to anti-HPA-1a, as it is the most

common antibody and causes 95% of severe FNAIT (defined by the study authors as platelets less than 50 9 109/l).8,10

In 2012, the UK National Screening Committee concluded that there was not yet convincing evidence of clinical

benefits from screening and that it could potentially cause harm through substantial overdiagnosis of FNAIT,

prompting intervention. This recommendation remains unchanged in their 2017 review11 of screening for FNAIT on

the basis that:

� FNAIT does not harm all babies and there is no test which can tell which babies will be harmed.

� There is no known medical treatment that can prevent FNAIT.

� There is no clear evidence to suggest that screening and subsequent treatment would be better than treating

women and babies when problems first arise.

The screening test options reviewed11,12 include genotyping and anti-HPA detection, which are discussed below.

2.1 Genotyping

High-throughput, low-cost HPA-1a genotyping is now available. For women identified as HPA-1a-negative, the HPA

status of the fetus can be determined from fetal DNA in maternal plasma and if the fetus is HPA-1a negative, no

further follow-up is necessary. However, this has not yet been developed as a routine laboratory test.12 Scheffer

et al.13 reported 100% sensitivity and 100% specificity for this test in 34 pregnancies in the Netherlands.

Alternatively, the father’s HPA-1a genotype can be tested and if negative, no follow-up is required.

Following a positive result from HPA-1a genotyping, the presence of the human leucocyte antigen (HLA)-DRB3*0101

in women is associated with clinically significant FNAIT.1,14 DRB3*0101-negative women could potentially be

excluded from further follow up as the negative predictive value is 99%. However, the use of this test in practice has

not been proven in a large study.

2.2 Anti-HPA detection

Low-cost, high-throughput serological methods are available; although some antibodies may be missed.15 Antibodies

detected before 20 weeks of gestation may be transient and of no clinical significance. Antibody testing would
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therefore need to be repeated later in pregnancy.1 In one Scottish study2 of 19 000 women screened for HPA-1a-

negative status and anti-HPA-1a, where no intravenous immunoglobulin (IVIg) therapy was given, 25/318 HPA-

negative women had anti-HPA-1a; five neonates of these women had severe thrombocytopenia (with platelets less

than 50 9 109/l) and three had mild bleeding. However, no ICH occurred in the study population. There is some

evidence that cases of FNAIT are underreported: from screening studies,1,10,16,17 among the 700 000 births per year

in the UK, approximately 1400 would be expected to have maternal anti-HPA each year and two would have severe

fetal thrombocytopenia. However, Knight et al.18 estimated the incidence of clinically-detected FNAIT in the UK as

only 12.4 (95% CI 10.7–14.3) per 100 000 births (or 1.2 per 10 000 births); approximately 85 babies per year. There

is, therefore, a discrepancy between the estimated numbers of severe FNAIT cases that could potentially be

prevented by screening and the numbers of clinically reported FNAIT cases annually (approximately 14%). In

addition, 30% of FNAIT cases occur in pregnancies with a previous sibling history of FNAIT. As a result, screening

would be of no benefit in the current pregnancy.18

To avoid overdiagnosis of FNAIT which requires intervention through screening, a reliable test to predict severe

clinical disease is desirable. Small cohort studies suggest that maternal anti-HPA-1a level or titre are predictive,19 but

other studies2,20 contradict this.

Postnatal screening of all neonates for platelet counts at birth has been advocated, but would not prevent the

majority of ICH that occurs antenatally.21

The optimal management of FNAIT found on antenatal screening without a prior history is not clear. The benefits of

giving mothers IVIg or corticosteroids derive from their use in subsequent affected pregnancies after diagnosis, as

only three cases of treatment of FNAIT identified through screening have been published.11 Of note, although

accepted as first-line treatment for subsequently affected pregnancies, the evidence for the prevention of ICH by IVIg

is mixed: some studies22–24 report good results, while others25–27 report failure of IVIg to prevent haemorrhage in

severely affected fetuses.

Several authors2,28 have suggested that screening might be cost-effective if cases of ICH and their associated costs

were prevented.

3. Testing for fetal HPA genotype in the at-risk mother

Paternal HPA testing is recommended. For example, if the father is heterozygous for the corresponding HPA against

which the mother has an antibody, there are two possible approaches outlined below.

3.1 Invasive testing

An amniocentesis at around 16 weeks of gestation for fetal HPA status can be considered. However, there is a

procedure-related 0.5–1.0% risk of miscarriage and possibility of stimulating anti-HPA production. Although fetal

platelet antigen genotyping for the most common antigen (HPA-1a) by cell-free DNA (cfDNA) testing has been

reported, the technique is not established widely as a routine clinical service.13,29 If the mother declines

amniocentesis, IVIg may be offered empirically from 18 weeks of gestation. This approach, while avoiding the

potentially catastrophic consequences of failing to treat, will inevitably lead to unnecessary treatment in 50% of

women with its attendant costs and risks of treatment.
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Amniocentesis should define the fetal HPA status, but is also useful to determine the rhesus D (RhD) status if the

fetus is female. This is important as such women should receive rare HPA-1a and -5b-negative platelets, which are

also RhD negative, in case the female fetus or neonate is RhD negative.

If amniocentesis is not performed, but the mother is RhD negative, then maternal blood for fetal RhD genotyping

should be sent to prevent sensitisation from the administration of RhD-positive platelets to an RhD-negative female

baby. If the mother is RhD positive, then maternal blood for fetal RhD genotyping cannot be done. If RhD-negative

platelets are not available as the preferred choice for a female neonate, then RhD-positive platelets must be given

without delay. However, before administering anti-D immunoglobulin cover to prevent anti-D sensitisation in the

baby, cord blood should be tested and only if the baby is RhD negative should anti-D be administered

(subcutaneously rather than intramuscularly, because of the neonate’s low blood count).

3.2 Noninvasive maternal testing for fetal HPA genotype

Noninvasive fetal HPA testing is desirable when it is not clear whether a fetus has the corresponding HPA, against

which the mother has an anti-HPA, for example, if the mother has anti-HPA-1a and the father is heterozygous for

HPA-1a, which occurs in approximately 30% of cases. Other examples include situations where the biological father

is unavailable for HPA testing; or in the setting of donor gamete in vitro fertilisation, where the donor cannot be

HPA tested. In the absence of knowledge on whether the fetus has HPA to which the mother has an anti-HPA,

potentially unnecessary maternal IVIg is given weekly from 16–18 weeks of gestation until birth, FBS is undertaken,

or invasive methods of fetal HPA testing are used: for example, amniocentesis, with the small associated risk of

miscarriage.

In 2011, a maternal blood test to allow HPA genotyping on fetal cfDNA present in the maternal plasma was

reported.13 The study demonstrated in 34 pregnant women that maternal blood could reliably be tested early in the

second trimester; before that, false-negative results may occur due to low fetal DNA levels. Nonspecific amplification

of maternal (HPA-1b instead of HPA-1a) DNA was mainly overcome by pre-polymerase chain reaction (PCR)

digestion of HPA-1a, but occasionally incomplete digestion of maternal HPA-1b DNA can give false-positive or

inconclusive fetal results.

In 2013, two further HPA genotyping techniques were reported,29 which were less prone to this problem and which

could test for fetal HPA-1a or -1b genes:

� An allele-specific real-time PCR assay using SYBR� Green technology (Thermo Fisher Scientific, Waltham, MA,

USA) gave reliable results on samples taken from 49 women, when taken after 17 weeks of gestation, as some

discrepancies were seen before that. The technique distinguishes specific from nonspecific amplification of the

opposite allele.

� High resolution melting technology on PCR amplicons is based on the difference in melting temperature by

0.7°C of HPA-1a and -1b. Correct results were obtained on all 46 women tested. These techniques appear

more specific than the Msp1 restriction method, but still rely on sufficient fetal cfDNA being extracted from

maternal blood to avoid false-negative fetal results. Controls to ensure that fetal DNA is present also

remain a problem. The study therefore recommends that from 15 weeks of gestation onwards, both tests

are used in order to ensure correct results, notwithstanding the extra costs. However, neither these nor

the Msp1 restriction method of testing have been widely adopted in other countries (European or

worldwide), reflecting the major resources required to set up and validate tests, and the small numbers of

cases involved.
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4. Gestation at which to start IVIg

IVIg should be offered to women whose pregnancies are at risk of FNAIT. There are no randomised controlled trials

(RCTs) comparing IVIg to placebo or invasive management with platelet intrauterine transfusion (IUT): all evidence is

based on case series.30 Following one pregnancy affected by FNAIT, maternal IVIg would normally be first-line

therapy in the next pregnancy at 1 g/kg/week from 18 weeks of gestation.31,32 Where there is a history of a most

severely affected sibling (with antenatal ICH or platelets less than 20 9 109/l), some authors33 have recommended

starting at 12 weeks of gestation. Although there is no clinical evidence for this, it can be presumed that as it is

theoretically before the earliest expression of fetal HPAs, the HPA antibody is able to cross the placenta to interact

with the antigens.33

Confirmation that the fetus has the corresponding HPA to which the mother has an antibody is desirable. However,

unless the father is homozygous for the antigen, fetal HPA genotyping could be done if chorionic villus sampling

(after 11 weeks of gestation) or amniocentesis (after 16 weeks of gestation) are carried out for other indications, or

in some countries, maternal blood for fetal HPA genotyping is available for HPA-1a or -1b. If unavailable, IVIg may be

started ‘blind’.

Some groups advocate different starting times for IVIg depending on the level of risk of severe FNAIT4,5 (see

Appendix I): here a fetus is deemed high risk if a previous baby had an ICH or platelets were less than 20 9 109/l.34

Bussel et al.5 treated women according to stratified risk: very high risk (mothers with a previous baby with an ICH

and low platelets); extremely high risk (mothers with a previous baby with low platelets and an ICH which occurred

before 28 weeks of gestation); and high risk (mothers with a previous baby with low platelets but no ICH).

Extremely high risk and very high risk patients received IVIg 1 g/kg/week with or without prednisolone from

12 weeks of gestation and had an FBS at 20–24 weeks of gestation. High risk patients had IVIg only after an FBS at

20–24 weeks of gestation. The authors concluded that with risk stratification, the ICH rate was very low (5/37

fetuses, two of which were not due to thrombocytopenia).

Taking such risk stratification into account, Pacheco et al.4 recommended giving high risk mothers (defined as a

previous baby with an ICH and low platelets) IVIg 1 g/kg/week from 12 weeks of gestation, doubling the IVIg or

adding in prednisolone empirically at 20 weeks of gestation, and then adding in the other modality from 28 weeks of

gestation. However, for those very high risk mothers, whose previous baby had an ICH before 28 weeks of

gestation, the treatment recommended is even more intensive: IVIg 2 g/kg/week from 12 weeks of gestation and

adding prednisolone from 20 weeks of gestation.

Standard risk mothers (with a previous baby with low platelet count but no ICH) start IVIg 1 g/kg/week plus

prednisolone or IVIg 2 g/kg/week at 20 weeks of gestation, then add the other modality at 32 weeks of gestation

empirically. All mothers are offered elective caesarean section at 37–38 weeks of gestation. The authors had

evidence for using the risk stratification, but none for the intensity of treatment. However, it was advocated to

assure maximal treatment in order to avoid the risks of miscarriage or other fetal complications associated with FBS.

In mothers with a previous baby with an ICH, many other groups start IVIg at 16 weeks of gestation32 or

16–18 weeks of gestation7 on the basis that fetal platelet antigens are fully expressed by 16–18 weeks of gestation.35

However, in mothers who have not had a baby with an ICH, these groups do not start IVIg until 28 weeks of

gestation7 or 28–34 weeks of gestation.32 Many groups prefer to start IVIg earlier, at around 20 weeks of gestation

in standard-risk mothers.34
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5. Is there a role for FBS by cordocentesis?

Over the past 10 years, management of FNAIT has moved away from invasive treatment to maternal IVIg as first-

line therapy because of the associated risks to the fetus from weekly platelet IUTs and FBS, estimated as 6%

overall from several studies.31,34,36,37 However, controversy remains over the role of FBS for assessing the

response to IVIg. The concern is that by omitting the FBS (usually performed around 6–8 weeks after starting IVIg),

the opportunity for identifying non-responders and adding steroids or doubling the dose of IVIg, or if necessary,

giving weekly platelet IUTs in order to reduce the risk of ICH, is lost. One group38 argues that the risks of FBS

(once, or repeated before delivery) outweigh the benefits of assessing the response in order to adjust the

treatment, and omit FBS altogether. FBS is not therefore recommended routinely in standard risk pregnancies but

may have a place for high risk women with a previous history of fetal or neonatal ICH,39 or platelets less than

10 9 109/l at birth.

Van den Akker et al.38 reported good outcomes in ten neonates born with platelets less than 50 9 109/l; four of

whom had a sibling with an ICH. In a further 25 cases with platelets less than 50 9 109/l at birth, two had an ICH,

but these occurred before IVIg was started at 28 weeks of gestation.40 It will be important to collect further data on

the outcomes of babies with platelets less than 50 9 109/l, who have been managed with maternal IVIg 1 g/kg/week

and no FBS, to ensure the safety of such an approach universally. Centres vary in whether they use FBS at all and

whether one or more than one FBS procedure is undertaken.

6. Evidence for steroids or escalation of dose of IVIg

The role of steroids is controversial. As a first-line alternative to maternal IVIg, steroids do not reliably raise fetal

platelet counts.41 Furthermore, one study23 reported no benefit of adding dexamethasone in cases in which no rise in

platelet count had been obtained using IVIg 1 g/kg/week alone, but noted significant adverse effects in mothers and in

another study,22 oligohydramnios in the fetus. Prednisolone has been used without causing oligohydramnios and with

fewer maternal adverse effects, although these remain common.8 Several series using steroids in addition to IVIg have

been reported,4,5 but numbers in these are limited (Appendix I). In one randomised controlled study,34 mothers with a

previous baby with an ICH were excluded, but other mothers had a baseline FBS and were separated into those with

fetal platelets less than 20 9 109/l (high risk) and those with fetal platelets more than 20 9 109/l (standard risk). In the

high risk pregnancies, administration of prednisolone 1 mg/kg/day in addition to IVIg 1 g/kg/week showed some benefit,

with a satisfactory increase in fetal platelet count in 82% of cases compared with only 18% on IVIg alone. However, in

standard risk pregnancies, there was no benefit from the addition of steroids to IVIg. In mothers who had a previous

baby with ICH due to FNAIT, a trend towards higher platelet counts was found in those given double-dose IVIg

2 g/kg/week or IVIg 1 g/kg/week plus prednisolone.8 Therefore, in the absence of sufficiently large RCTs to achieve

definitive evidence-based optimal treatment strategies, either treatment may be considered as an option in high risk

cases where escalation of treatment is desirable. Selection may also depend on maternal adverse effects associated with

steroids (e.g. psychosis, diabetes, hypertension) and IVIg (e.g. severe allergy).

7. Future prophylaxis

Currently, two potentially promising approaches to reduce the burden of disease due to FNAIT are being examined,

but much more work is still needed before the logistics, risk benefits and cost-effectiveness of each is fully

understood.
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7.1 PROFNAIT

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-1a.42 The PROFNAIT project43 is a consortium of 11 Northern European

hospitals, universities, blood services and companies with expertise in FNAIT, supported by European Union funding

from 2012–18, to develop an anti-HPA-1a immunoglobulin for prophylaxis. PROFNAIT received orphan drug status

from the European Medicines Agency in 2011 and the Food and Drug Administration in 2013. Phase I and II studies

have been completed but have not yet reported and a phase III trial is awaited.

7.2 Recombinant anti-HPA-1a to treat FNAIT

Ghevaert et al.44 developed a therapeutic human recombinant high-affinity anti-HPA-1a (B2G1Dnab) which

competes with maternal anti-HPA-1a for binding to fetal HPA-1a-positive platelets. The therapeutic antibody,

however, has a modified Fc region which cannot bind with Fcc receptors, so cannot cause FNAIT. Platelets

sensitised with both maternal and therapeutic antibodies lasted three times as long in the circulation, which,

theoretically, could contribute to maintaining fetal platelets greater than 20–30 9 109/l, thus reducing the risk of

ICH. Further pharmacodynamics and clinical studies on safety, efficacy and dosage are needed. The authors have

also suggested that the efficient clearance of platelets sensitised with B2G1 in this study44 might indicate the

potential of B2G1 as an agent for prophylaxis to prevent alloimmunisation in HPA-1a-negative women of

childbearing age.

8. Guidance for ultrasound scanning

After scans at 18 and 20 weeks of gestation, serial ultrasound assessments are recommended every 2–4 weeks with

a focus on the fetal brain. In reality, the benefit is largely in terms of maternal reassurance in finding no ICH, a

comfort that should not be underestimated. In case of ICH at an early gestational age, IVIg treatment and prolonging

the pregnancy may be considered.

9. Caesarean or vaginal birth?

The prevalent approach for delivery in women whose current pregnancy is at risk of FNAIT and where there has

been a previous pregnancy history of FNAIT is a precautionary one. Elective caesarean section at 37 weeks of

gestation is the preferred mode of birth with a course (two doses) of steroids prior to caesarean section (indicated

for lung maturity rather than to boost the fetal platelet count). Where a woman is multiparous, induction of labour

at 38 weeks of gestation with avoidance of rotational or ventouse delivery, or fetal scalp blood sampling in labour is

a reasonable alternative. The evidence to help guide advice regarding mode of birth is weak.

Elective caesarean section at 36–38 weeks of gestation for all women with anti-HPA-1a, together with HPA-1a-

negative platelet donors for the neonate if petechiae are present and/or the platelet count is less than 35 9 109/l has

also been suggested,3 in order to reduce trauma, reduce exposure to anti-HPA-1a at the end of pregnancy and

procure HPA-1a-negative platelets at a specified time. The interpretation of results between intervention and control

groups was problematic. An RCT of IVIg or preterm caesarean section for FNAIT may not be feasible, as it would

be difficult not to treat women whose fetus might be considered at risk of ICH. However, Norway, Denmark and
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the Netherlands all have different national guidelines for the antenatal management of FNAIT: offering preterm

caesarean section, IVIg and cord blood testing only for thrombocytopenia, respectively, which may provide

information on each treatment modality in due course.

10. ICH and long-term outcome

Should fetal ICH occur, then management is based on fetal medicine considerations and parental wishes which are

beyond the scope of this document. Long-term outcome data on babies born with an ICH are limited: in one centre

in the Netherlands with 20 cases, 50% did not survive and of the survivors, 70% had neurodevelopmental

impairments.45

11. Opinion

� There is no evidence to support routine screening for pregnancies at risk of FNAIT.

� Noninvasive testing in high risk pregnancies is not routinely available as a clinical test in the UK.

� Prophylaxis of the condition remains limited to early phase studies and is not available for clinical use at

present.

� The associated risks to the fetus from weekly platelet IUTs has led to the widespread introduction of

noninvasive IVIg therapy: FBS with platelet transfusion is obsolete as first line therapy.

� IVIg in pregnancy is safe and likely to be effective. It seems reasonable to start therapy at 16–18 weeks of

gestation in an at-risk pregnancy.

� There is little evidence for the role of IVIg between 12 and 16 weeks of gestation and/or addition of steroids.

References

1. Williamson LM, Hackett G, Rennie J, Palmer CR, Maciver C,

Hadfield R, et al. The natural history of fetomaternal

alloimmunization to the platelet-specific antigen HPA-1a (PlAI,

Zwa) as determined by antenatal screening. Blood 1998;92:

2280–7.
2. Turner ML, Bessos H, Fagge T, Harkness M, Rentoul F, Seymour

J, et al. Prospective epidemiologic study of the outcome and cost-

effectiveness of antenatal screening to detect neonatal alloimmune

thrombocytopenia due to anti-HPA-1a. Transfusion 2005;45:

1945–56.
3. Kjeldsen-Kragh J, Killie MK, Tomter G, Golebiowska E, Randen

I, Hauge R, et al. A screening and intervention program aimed

to reduce mortality and serious morbidity associated with

severe neonatal alloimmune thrombocytopenia. Blood 2007;110:

833–9.
4. Pacheco LD, Berkowitz RL, Moise KJ Jr, Bussel JB, McFarland JG,

Saade GR. Fetal and neonatal alloimmune thrombocytopenia: a

management algorithm based on risk stratification. Obstet Gynecol

2011;118:1157–63.
5. Bussel JB, Berkowitz RL, Hung C, Kolb EA, Wissert M, Primiani

A, et al. Intracranial hemorrhage in alloimmune throm-

bocytopenia: stratified management to prevent recurrence in the

subsequent affected fetus. Am J Obstet Gynecol 2010;203:135.e1–
14.

6. Mueller-Eckhardt C, Kiefel V, Grubert A, Kroll H, Weisheit M,

Schmidt S, et al. 348 cases of suspected neonatal alloimmune

thrombocytopenia. Lancet 1989;1:363–6.

7. Kamphuis MM, Oepkes D. Fetal and neonatal alloimmune

thrombocytopenia: prenatal interventions. Prenat Diagn 2011;31:

712–9.
8. Bussel JB, Primiani A. Fetal and neonatal alloimmune thrombo-

cytopenia: progress and ongoing debates. Blood Rev 2008;22:33–52.
9. Spencer JA, Burrows RF. Feto-maternal alloimmune thrombo-

cytopenia: a literature review and statistical analysis. Aust N Z J

Obstet Gynaecol 2001;41:45–55.
10. Arnold DM, Smith JW, Kelton JG. Diagnosis and management of

neonatal alloimmune thrombocytopenia. Transfus Med Rev 2008;

22:255–67.
11. UK National Screening Committee. The UK NSC recommendation

on Fetomaternal and Neonatal Alloimmune Thrombocytopenia

(FMAIT) screening [http://www.screening.nhs.uk/thrombocytopenia].

Accessed 20 February 2019.

12. Husebekk A, Killie MK, Kjeldsen-Kragh J, Skogen B. Is it time to

implement HPA-1 screening in pregnancy? Curr Opin Hematol

2009;16:497–502.
13. Scheffer PG, Ait Soussan A, Verhagen OJ, Page-Christiaens GC,

Oepkes D, De Haas M, et al. Noninvasive fetal genotyping of

human platelet antigen-1a. BJOG 2011;118:1392–5.
14. Gruel Y, Boizard B, Daffos F, Forestier F, Caen J, Wautier JL.

Determination of platelet antigens and glycoproteins in the human

fetus. Blood 1986;68:488–92.
15. Wu GG, Kaplan C, Curtis BR, Pearson HA. Report on the 14th

International Society of Blood Transfusion Platelet Immunology

Workshop. Vox Sang 2010;99:375–81.

RCOG Scientific Impact Paper No. 61 10 of 13 ª 2019 Royal College of Obstetricians and Gynaecologists

http://www.screening.nhs.uk/thrombocytopenia


16. Davoren A, McParland P, Barnes CA, Murphy WG. Neonatal

alloimmune thrombocytopenia in the Irish population: a discrepancy

between observed and expected cases. J Clin Pathol 2002;55:

289–92.
17. Kamphuis MM, Paridaans N, Porcelijn L, De Haas M, van der

Schoot SC, Brand A, et al. Screening in pregnancy for fetal or

neonatal alloimmune thrombocytopenia: a systematic review. BJOG

2010;117:1335–43.
18. Knight M, Pierce M, Allen D, Kurinczuk JJ, Spark P, Roberts DJ,

et al. The incidence and outcomes of fetomaternal alloimmune

thrombocytopenia: a UK national study using three data sources.

Br J Haematol 2011;152:460–8.
19. Killie MK, Husebekk A, Kjeldsen-Kragh J, Skogen B. A prospective

study of maternal anti-HPA 1a antibody level as a potential

predictor of alloimmune thrombocytopenia in the newborn.

Haematologica 2008;93:870–7.
20. Ghevaert C, Campbell K, Walton J, Smith GA, Allen D,

Williamson LM, et al. Management and outcome of 200 cases of

fetomaternal alloimmune thrombocytopenia. Transfusion 2007;47:

901–10.
21. Durand-Zaleski I, Schlegel N, Blum-Boisgard C, Uzan S, Dreyfus M,

Kaplan C; Immune Thrombocytopenia Working Group. Screening

primiparous women and newborns for fetal/neonatal alloimmune

thrombocytopenia: a prospective comparison of effectiveness and

costs. Am J Perinatol 1996;13:423–31.
22. Lynch L, Bussel JB, McFarland JG, Chitkara U, Berkowitz RL.

Antenatal treatment of alloimmune thrombocytopenia. Obstet

Gynecol 1992;80:67–71.
23. Bussel JB, Berkowitz RL, Lynch L, Lesser ML, Paidas MJ, Huang CL,

et al. Antenatal management of alloimmune thrombocytopenia with

intravenous c-globulin: a randomized trial of the addition of low-

dose steroid to intravenous c-globulin. Am J Obstet Gynecol

1996;174:1414–23.
24. Bussel JB, Zabusky ME, Berkowitz RL, McFarland JG. Fetal

alloimmune thrombocytopenia. N Engl J Med 1997;337:22–6.
25. Kroll H, Kiefel V, Giers G, Bald R, Hoch J, Hanfland P, et al.

Maternal intravenous immunoglobulin treatment does not prevent

intracranial haemorrhage in fetal alloimmune thrombocytopenia.

Transfus Med 1994;4:293–6.
26. Murphy MF, Waters AH, Doughty HA, Hambley H, Mibashan RS,

Nicolaides K, et al. Antenatal management of fetomaternal

alloimmune thrombocytopenia—report of 15 affected pregnancies.

Transfus Med 1994;4:281–92.
27. Sainio S, Teramo K, Kekom€aki R. Prenatal treatment of severe

fetomaternal alloimmune thrombocytopenia. Transfus Med 1999;9:

321–30.
28. Killie MK, Kjeldsen-Kragh J, Husebekk A, Skogen B, Olsen JA,

Kristiansen IS. Cost-effectiveness of antenatal screening for

neonatal alloimmune thrombocytopenia. BJOG 2007;114:588–95.
29. Le Toriellec E, Chenet C, Kaplan C. Safe fetal platelet genotyping:

new developments. Transfusion 2013;53:1755–62.

30. Winkelhorst D, Murphy MF, Greinacher A, Shehata N, Bakchoul T,

Massey E, et al. Antenatal management in fetal and neonatal

alloimmune thrombocytopenia: a systematic review. Blood 2017;

129:1538–47.
31. Birchall JE, Murphy MF, Kaplan C, Kroll H; European Fetomaternal

Alloimmune Thrombocytopenia Study Group. European collaborative

study of the antenatal management of feto-maternal alloimmune

thrombocytopenia. Br J Haematol 2003;122:275–88.
32. Kanhai HH, van den Akker ES, Walther FJ, Brand A. Intravenous

immunoglobulins without initial and follow-up cordocentesis in

alloimmune fetal and neonatal thrombocytopenia at high risk for

intracranial hemorrhage. Fetal Diagn Ther 2006;21:55–60.
33. Peterson JA, McFarland JG, Curtis BR, Aster RH. Neonatal

alloimmune thrombocytopenia: pathogenesis, diagnosis and

management. Br J Haematol 2013;161:3–14.
34. Berkowitz RL, Kolb EA, McFarland JG, Wissert M, Primiani A,

Lesser M, et al. Parallel randomized trials of risk-based therapy for

fetal alloimmune thrombocytopenia. Obstet Gynecol 2006;107:91–6.
35. Kaplan C. Platelet alloimmunity: the fetal/neonatal alloimmune

thrombocytopenia. Vox Sang 2002;83 Suppl 1:289–91.
36. Paidas MJ, Berkowitz RL, Lynch L, Lockwood CJ, Lapinski R,

McFarland JG, et al. Alloimmune thrombocytopenia: fetal and neonatal

losses related to cordocentesis. Am J Obstet Gynecol 1995;172:475–9.
37. Overton TG, Duncan KR, Jolly M, Letsky E, Fisk NM. Serial

aggressive platelet transfusion for fetal alloimmune

thrombocytopenia: platelet dynamics and perinatal outcome. Am J

Obstet Gynecol 2002;186:826–31.
38. van den Akker ES, Oepkes D, Lopriore E, Brand A, Kanhai HH.

Noninvasive antenatal management of fetal and neonatal alloimmune

thrombocytopenia: safe and effective. BJOG 2007;114:469–73.
39. Berkowitz RL, Lesser ML, McFarland JG, Wissert M, Primiani A,

Hung C, et al. Antepartum treatment without early cordocentesis

for standard-risk alloimmune thrombocytopenia: a randomized

controlled trial. Obstet Gynecol 2007;110:249–55.
40. Kamphuis M, personal communication.

41. Kaplan C, Morel-Kopp MC, Kroll H, Kiefel V, Schlegel N, Chesnel

N, et al. HPA-5b (Bra) neonatal alloimmune thrombocytopenia:

clinical and immunological analysis of 39 cases. Br J Haematol

1991;78:425–9.
42. Tiller H, Killie MK, Chen P, Eksteen M, Husebekk A, Skogen B,

et al. Toward a prophylaxis against fetal and neonatal alloimmune

thrombocytopenia: induction of antibody-mediated immune

suppression and prevention of severe clinical complications in a

murine model. Transfusion 2012;52:1446–57.
43. PROFNAIT project. [http://www.profnait.eu/profnait-project/project-

funding/]. Accessed 20 February 2019.

44. Ghevaert C, Herbert N, Hawkins L, Grehan N, Cookson P,

Garner SF, et al. Recombinant HPA-1a antibody therapy for

treatment of fetomaternal alloimmune thrombocytopenia: proof of

principle in human volunteers. Blood 2013;122:313–20.
45. Oepkes D, personal communication.

RCOG Scientific Impact Paper No. 61 11 of 13 ª 2019 Royal College of Obstetricians and Gynaecologists

http://www.profnait.eu/profnait-project/project-funding/
http://www.profnait.eu/profnait-project/project-funding/


A
p
p
en

d
ix

I:
Tr
ea
tm

en
t
o
f
FN

A
IT

ac
co
rd
in
g
to

st
ra
ti
fi
ed

ri
sk

R
ef
er
en

ce
P
re
vi
o
u
s

p
re
gn
an

cy
lo
w

p
la
te
le
ts

P
re
vi
o
u
s

p
re
gn
an

cy
w
it
h
IC
H

IC
H
ge
st
at
io
n

<
28

w
ee
ks

o
f

ge
st
at
io
n

IC
H
ge
st
at
io
n

>
28

w
ee
ks

o
f
ge
st
at
io
n

Tr
ea
tm

en
t
ad

vi
se
d

B
u
ss
el

et
al
.5

<
20

9
10

9
/l

P
If
b
o
th
,
fr
o
m

12
w
ee
ks

o
f
ge
st
at
io
n
,
gi
ve

IV
Ig

1
g/
kg
/w

ee
k
�

p
re
d
n
is
o
lo
n
e

P
N
o

A
ft
er

FB
S
at

20
–2

4
w
ee
ks

o
f
ge
st
at
io
n
,
gi
ve

IV
Ig

1
g/
kg
/w

ee
k

Pa
ch
ec
o
et

al
.4

P
P

P
Fr
om

12
w
ee
ks

o
f
ge
st
at
io
n
,
gi
ve

IV
Ig

1
g/
kg
/w

ee
k;

d
o
u
b
le

d
o
se

o
r
ad
d
p
re
d
n
is
o
lo
n
e
at

20
w
ee
ks

o
f

ge
st
at
io
n
;
th
en

ad
d
o
th
er

m
o
d
al
it
y
fr
o
m

28
w
ee
ks

o
f
ge
st
at
io
n

P
P

P
Fr
om

12
w
ee
ks

o
f
ge
st
at
io
n
,
gi
ve

IV
Ig

2
g/
kg
/w

ee
k;

ad
d
p
re
d
n
is
o
lo
n
e
at

20
w
ee
ks

o
f
ge
st
at
io
n

P
N
o

Fr
om

20
w
ee
ks

o
f
ge
st
at
io
n
,
gi
ve

IV
Ig

1
g/
kg
/w

ee
k

an
d
p
re
d
n
is
o
lo
n
e;

o
r
IV
Ig

2
g/
kg
/w

ee
k;

th
en

ad
d

o
th
er

m
o
d
al
it
y
at

32
w
ee
ks

o
f
ge
st
at
io
n

Ka
m
p
h
u
is
et

al
.7

P
16

–1
8
w
ee
ks

o
f
ge
st
at
io
n
,
gi
ve

IV
Ig

1
g/
kg
/w

ee
k

P
N
o

28
w
ee
ks

o
f
ge
st
at
io
n
,
gi
ve

IV
Ig

1
g/
kg
/w

ee
k

B
er
ko
w
it
z
et

al
.3
4

P
N
o

20
w
ee
ks

o
f
ge
st
at
io
n
,
gi
ve

IV
Ig

1
g/
kg
/w

ee
k

RCOG Scientific Impact Paper No. 61 12 of 13 ª 2019 Royal College of Obstetricians and Gynaecologists



This Scientific Impact Paper was produced on behalf of the Royal College of Obstetricians and Gynaecologists by:

Dr F Regan, Consultant Haematologist, Imperial College Healthcare NHS Trust, London; and

Mr CC Lees MRCOG, London, with assistance and advice from Dr B Jones MRCOG, London;

Professor KH Nicolaides FRCOG, London; Mr RC Wimalasundera FRCOG, London; and

Dr A Mijovic, Consultant Haematologist, King’s College Hospital, London

and peer reviewed by:

Professor AD Cameron FRCOG, Glasgow; Dr R Carr FRCP FRCPath FRCPE, Guy’s and St Thomas’ Hospital, London;

Mr DI Fraser FRCOG, Norwich; Dr H Kanhai, Leiden University Medical Center, The Hague, The Netherlands;

RCOG Women’s Network; Dr S Sainio MD PhD, Finnish Red Cross Blood Service and Helsinki University, Finland;

and Dr Z Sharaf MBBCh BAO, LRCSI, LRCPI, Queen’s Hospital, Burton Upon Trent.

Acknowledgements:

Professor M Murphy, Professor of Blood Transfusion, University of Oxford, Oxford and Consultant Haematologist,

NHS Blood and Transplant, Watford; Professor D Oepkes, University of Leiden, The Netherlands; and Stacy Corke of the

patient support group www.naitbabies.org who reviewed the document.

The Scientific Advisory Committee lead reviewer was: Dr FC Denison MRCOG, Edinburgh.

The chair of the Scientific Advisory Committee was: 1Professor MD Kilby FRCOG, Birmingham;

and 2Dr S Ghaem-Maghami MRCOG, London.
1chair from June 2018; 2until May 2018.

All RCOG guidance developers are asked to declare any conflicts of interest. A statement
summarising any conflicts of interest for this Scientific Impact Paper is available from:
https://www.rcog.org.uk/en/guidelinesresearch-services/guidelines/sip61/.

The final version is the responsibility of the Scientific Advisory Committee of the RCOG.

The paper will be considered for update 3 years after publication, with an

intermediate assessment of the need to update 2 years after publication.

DISCLAIMER

The Royal College of Obstetricians and Gynaecologists produces guidelines as an educational aid to good clinical practice.

They present recognised methods and techniques of clinical practice, based on published evidence, for consideration by

obstetricians and gynaecologists and other relevant health professionals. The ultimate judgement regarding a particular

clinical procedure or treatment plan must be made by the doctor or other attendant in the light of clinical data presented

by the patient and the diagnostic and treatment options available.

This means that RCOG Guidelines are unlike protocols or guidelines issued by employers, as they are not intended to be

prescriptive directions defining a single course of management. Departure from the local prescriptive protocols or

guidelines should be fully documented in the patient’s case notes at the time the relevant decision is taken.
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