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GENERAL INTRODUCTION

Fetal and neonatal alloimmune thrombocytopenia (FNAIT) is caused by an immunolo-
gical process in which the mother produces an antibody-mediated response against a
platelet-specific antigen (human platelet antigen, HPA) that she herself lacks but that
is present on the fetal platelets, inherited from the father. The fetal platelet antigens
are expressed as early as 16-18 weeks of gestation.' The mother’s antibodies [of the
immunoglobulin G (IgG) type] can cross the placenta and bind to fetal platelets. The
antibody-coated platelets are subsequently removed from the fetal circulation by the
reticuloendothelial system, which results in fetal thrombocytopenia. These same anti-
bodies also may inhibit platelet production.? The proportion of individuals belonging
to a particular platelet antigen type varies according to race. The immunodominant
antigen in Caucasian individuals is HPA-1a, which is responsible for 85% of the FNAIT
cases, followed by HPA-5b.>* Two percent of the Caucasians is HPA-1a negative. The
reported incidence of FNAIT is estimated to be one in 1000-2000 births.>”

FNAIT is a potentially devastating condition with intracranial haemorrhage (ICH)
as most feared complication, which can lead to severe neurological sequelae including
mental retardation, cerebral palsy, cortical blindness, seizures or even death. The clini-
cal outcome seems to be more severe than for neonatal ICH from other causes.®® How-
ever true specific data about the long-term neurodevelopmental, cognitive outcome
and development of children suffering from ICH due to FNAIT is scarce.

Available data indicate that 50-80% of ICH cases happen in utero, and then mainly
during the third trimester.* The highest risk for FNAIT-related complications in subse-
guent pregnancies seems to be among fetuses/neonates with siblings that experi-
enced antenatal ICH, with a reported recurrence rate of 90%.*'° Among siblings with
severe FNAIT and no ICH, data are still unclear, ranging from no risk to a 66% recurrence
rate."'2 Furthermore, similar to red cell alloimmunisation, the severity of FNAIT is as-
sumed to increase with each pregnancy, although strong evidence is lacking.

For several years, fetal blood sampling with intrauterine platelet transfusion was
the standard treatment for FNAIT. However, in-utero platelet transfusion is an inva-
sive procedure that carries a risk of fetal loss, especially for fetuses with a low platelet
count.” Currently, administration of immunoglobulins (IVIG) to the pregnant mother, a
varying degree of intrauterine monitoring and specific measures around birth is mainly
offered to women affected by FNAIT."'> There is no consensus about the dosage of
IVIG, it varies from 0.5 (Netherlands), 1.0 (Sweden) to 2.0 g/kg per week in the USA.
Some centres, particularly in the USA add steroids to the IVIG treatment. Other inter-
ventions, which may be used in conjunction to fetal therapy, are induction of labour,
near term caesarean section, and delivery in a tertiary care centre with match platelets
available for transfusion.

With the current lack of screening programs, the diagnosis of FNAIT is usually only
established following the birth of a clinically affected child with signs of bleeding or co-
incidentally when thrombocytopenia is found with laboratory test for other reasons. As
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a consequence, antenatal treatment modalities are nowadays only provided for wom-
en with a previously affected child.

If we truly want to prevent the burden of this disease, all at risk pregnancies should
be identified in time to start effective preventive treatment and reduce severe adverse
outcomes. This can only be realised when routine screening for HPA-type is offered. The
question remains if the time is ripe to implement such a screening program or whether
we need more detailed information about incidence, pathogenesis and natural course
of this rare disease. The studies described in this thesis were designed to contribute to
the implementation of a screening and intervention program for FNAIT.

OUTLINE OF THIS THESIS

The general aim of the studies described in this thesis is to contribute to the decision
about implementation of screening for FNAIT in the healthcare program for pregnant
women.

In chapter 2 a systematic review of the literature on antenatal screening studies for
FNAIT is given. It provides a pooled estimate of the naive prevalence among pregnant
women of HPA-1a negativity , the risk of HPA-antibody formation, thrombocytopenia
and risk of adverse outcome.

In chapter 3 we systematically assessed the reported prevalence of severe thrombo-
cytopenia in newborns secondary to NAIT with sub analysis of ICH due to NAIT.

In chapter 4 an overview is given on the current management of fetal and neonatal
allo immune thrombocytopenia (FNAIT).

In chapter 5 we evaluated the rate and consequences of a late or missed diagnosis
of FNAIT by assessing the clinical presentation of first affected children, the timing of
diagnosis and the outcomes of subsequent children.

In chapter 6 we characterised pregnancies where the fetus or neonate suffered
from ICH with special focus on clinical and laboratory characteristics and time of bleed-
ing onset.

In chapter 7 the results of the NOICH trial are reported. This randomised trial com-
paring a lower dose of IVIG of 0.5 g/kg to the standard dose of 1 g/ kg showed no dif-
ference in frequency of neonatal ICH, platelet counts at birth, need for neonatal treat-
ment and levels of cord blood levels of IgG. Unfortunately this trial had to be stopped
prematurely, resulting in insufficient power to prove equivalence of the lower dose to
the standard dose.

In chapter 8 we describe a cohort study that shows that treatment in pregnancies
with FNAIT with a previous affected child without ICH, in a weekly dose of 0.5g/kg or
1.0 g/kg results in comparable neonatal platelet counts at birth and incidence of severe
thrombocytopenia.

In chapter 9 we analysed the management and outcome of the largest international
cohort of FNAIT-cases to date, with emphasis on different treatment modalities. Non-in-
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vasive management using IVIG with or without additional steroids prevents bleeding in
the fetus or neonate in virtually all cases.

In chapter 10 we aimed to determine the long-term outcome and cognitive devel-
opment of a group of children with ICH due to FNAIT to clearly outline the burden of
this disease.

In chapter 11, a general discussion of the overall results is presented. Furthermore,
future perspectives and proposals for research are given.
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