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The use of electronic cell counters has led to
the recognition that pregnancy is frequently
associated with thrombocytopenia. As well as
disorders that cause thrombocytopenia in the
non-pregnant state, a reduction in the circulat-
ing platelet count may result from the
pregnancy itself, either as an incidental conse-
quence, so-called 'gestational thrombocyto-
penia', or as a manifestation of pregnancy
associated pathology, such as pre-eclampsia.
Until recently autoimmune thrombocytopenia
(ATP or ITP) was regarded as a common
cause of a low platelet count in pregnancy, but
it now seems that most mild thrombocyto-
penias in pregnancy are simply benign gesta-
tional thrombocytopenia, with no implications
for morbidity in either mother or fetus.'
Furthermore, it is now apparent that ITP in
pregnancy is associated with considerably
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less morbidity to the fetus or neonate than was
previously realised.

Neonatal illness is frequently and non-
specifically associated with thrombocytopenia
whilst the distinct entity of neonatal allo-
immune thrombocytopenia (NAIT) has been
well characterised, and the high morbidity and
mortality of this condition has been clarified.2

Understanding the complex association
between maternal and fetal-neonatal thrombo-
cytopenia and the distinction between auto- and
alloimmune platelet destruction is critical to the
management of affected mothers and infants.
Several papers published during the past few
years have clarified many confusing issues relat-
ing to the diagnosis and management of these
conditions.' 3-12 The purpose of this review
is to summarise current concepts of immune
thrombocytopenia in pregnancy and in the fetus
or neonate, and in particular to emphasise the
distinction between auto-and alloimmune
thrombocytopenia and the implications of this
knowledge for management.

Maternal thrombocytopenia and
implications for neonatal morbidity
The assessment and management of throm-
bocytopenia in pregnancy is summarised in
fig 1.

Thrombocytopenia of less than 150X 109/1
occurs in about 6-8% of pregnancies.3-5 If a
platelet count above 70X 109/1 is detected in a
healthy pregnant woman with no evidence of
systemic disease or a history of ITP, the most
likely diagnosis is benign gestational thrombo-
cytopenia. This thrombocytopenic syndrome is
non-immune and is not associated with either
maternal or fetal or neonatal morbidity or mor-
tality. Affected pregnancies are not complicated
by excessive haemorrhage, and the infants are
not thrombocytopenic. The condition resolves
within a few weeks of delivery. A recent large
study of 15 932 neonates identified only one
infant with a platelet count of less than
50X 109/1 born to 756 mothers with presumed
benign gestational thrombocytopenia.3 The
platelet count was greater than 20X109/1
and the infant had Down's syndrome and
congenital marrow dysfunction.

However, thrombocytopenia associated with
systemic disease must always be excluded
before diagnosing gestational thrombocyto-
penia, because an alternative diagnosis may
have major implications for mother and child.
Maternal hypertensive disorders (including

 on M
ay 22, 2023 by guest. P

rotected by copyright.
http://fn.bm

j.com
/

A
rch D

is C
hild F

etal N
eonatal E

d: first published as 10.1136/fn.72.1.F
71 on 1 January 1995. D

ow
nloaded from

 

http://fn.bmj.com/


F72 Cohen, Baglin

pre-eclampsia), diabetes mellitus, systemic
lupus erythematosus, hyperthyroidism, throm-
botic thrombocytopenic purpura (TTP),
haemolytic uraemic syndrome (HUS), HIV
infection, and sepsis must be considered.
Consumption coagulopathy caused by
amniotic fluid embolism or intrauterine fetal
death should be considered in thrombo-
cytopenic women who are ill. Occasionally
primary haematological disease such as
leukaemia may present in pregnancy.'3 Bone
marrow examination is not necessary in
patients with stable thrombocytopenia of
>70X 109/1 and no other features suggestive of
primary marrow pathology. However, patients
with platelet counts of less than 70X 109/1, or
with any other haematological abnormality,
should have a bone marrow examination to
exclude marrow disease such as acute
leukaemia.
ITP should be considered in otherwise

healthy women with thrombocytopenia, partic-
ularly if there is a history of this disorder. ITP
is a common disorder in young women. With
isolated thrombocytopenia for which there is
no apparent cause, the diagnosis is primarily
one of exclusion. A rapid increase in platelets
following administration of corticosteroid or
high dose immunoglobulin confirms the
immune mechanism of platelet destruction,
but immune thrombocytopenia secondary
to HIV infection or the antiphospholipid
syndrome is also responsive, and these
conditions should be considered before diag-
nosing isolated primary platelet specific auto-
immunity. Measurement of platelet associated
immunoglobulin does not reliably differentiate
ITP from gestational thrombocytopenia as it
is neither sensitive nor specific. Increased
platelet associated immunoglobulin is fre-
quently detected in normal women with no
haematological abnormality as well as in
women with gestational thrombocytopenia and
other thrombocytopenic syndromes. These
measurements are therefore of little if any
value in the assessment of mild or moderate
thrombocytopenia.'4 Women with a history of
ITP which precedes pregnancy or who have
incidentally detected thrombocytopenia with
a platelet count of <70X109/l should not be
regarded as having simple gestational
thrombocytopenia because ITP is more likely
at this level of thrombocytopenia. Women
with suspected ITP should be managed in
accordance with haematological guidelines
designed to prevent morbidity. Pregnant
women with platelet counts of >50X 109/1 have
minimal bleeding risk and rarely require active
intervention. When the platelet count is
<50X i09/1 an assessment must be made
regarding the degree of bleeding risk for the
level of thrombocytopenia with respect to the
stage of pregnancy, the anticipated mode of
delivery, the need for epidural anaesthesia
and the presence of other complications. Our
practice is to use standard corticosteroid treat-
ment with prednisolone at 0*25 mg/kg as first
line treatment for pregnant women at risk of
bleeding.'5 Most women are responsive and
tolerate this relatively low steroid dose without

any subsequent side effects. A maintenance
dose that will achieve a haemostatic platelet
count can then be used until delivery. It is
important to appreciate that complete normal-
isation of the maternal platelet count is not
required and low steroid doses can therefore be
maintained. Patients who are at risk of bleed-
ing and who do not respond or tolerate steroids
may require alternative treatment.'6
ITP in pregnancy is caused by the production

of maternal autoantibodies specific for distinct
epitopes on platelet membrane glycoproteins,
particularly the IIb/IIIa and Ib/IX/V com-
plexes.'7 The immune sensitised platelets are
removed from the circulation via binding
to Fc receptors expressed on the surface of
reticuloendothelial cells, primarily in the spleen.
The fetus is at risk of immune platelet destruc-
tion as the maternal autoantibody is actively
transported to the fetal circulation via Fc
receptors on the cells ofthe syncytiotrophoblast.
However, the degree of fetal thrombocytopenia
does not correlate with the amount of platelet
reactive antibody in cord blood.'8 Clearly, the
degree of immune sensitisation of the platelet
surface is not the only factor that determines the
circulating platelet count, and the productive
capacity of the fetal marrow and maturity of
the reticuloendothelial system are likely to be
influential factors. Fetal thrombocytopenia is
common, but only rarely have well documented
cases of intracranial haemorrhage been reported
in neonates born to mothers with ITP.8

Until recently there has been considerable
concern regarding the prevention of intra-
partum or postpartum neonatal intracranial
haemorrhage but no method of assessing fetal
wellbeing in terms of thrombocytopenia has
proved useful in this setting. However, it is
now clear that although 5-10% of infants born
to women with ITP may have platelet counts
of <50X109/1, they rarely if ever have any
disease.3 The incidence of intracranial
haemorrhage in infants born to mothers with
ITP has been considered to be as high as
1-2%8 but this may be an overestimate. This
event now seems to be so unusual in thrombo-
cytopenic infants born to mothers with ITP
that the possibility of coexistent NAIT should
be considered. Maternal platelet antigen and
alloantibody response should be determined in
a reference laboratory to identify a cause for
severe thrombocytopenia other than the
transplacental passage of maternal autoanti-
body in neonates with severe thrombo-
cytopenia born to mothers with ITP. This is
particularly important as the incidence of
NAIT has probably been underestimated.2

There is now a rational basis for minimal
intervention in women with ITP in pregnancy.
Fetal morbidity is low but intrauterine assess-
ment and treatment are difficult. There is no
consistent correlation between neonatal platelet
counts and maternal platelet antibody titres or
maternal platelet counts.18 Furthermore,
administration of corticosteroids or high dose
immunoglobulin to the mother has not been
shown conclusively to affect fetal platelet counts
or outcome.12 1920 Similarly, removal of the
spleen may result in normalisation of maternal
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platelet counts but the autoantibody may still
be produced and the fetus or neonate may still
be affected. The measurement of fetal scalp
platelet counts during labour is unreliable and
often underestimates the fetal platelet count,
possibly leading to inappropriate intervention.21
Given the exceedingly small risk of spontaneous
intrauterine haemorrhage percutaneous umbili-
cal blood sampling (PUBS) is not justified, par-
ticularly as there is no effective therapeutic
product that can be administered in utero if
fetal bleeding occurs as the panspecific auto-
antibody renders all platelets incom-
patible. Caesarean section may not be less trau-
matic than vaginal delivery and would be
unwarranted for most infants with normal or
mildly reduced platelet counts. The need
for caesarean section should be an obstetric
decision based on the haemostatic and obstetric
condition of the mother and the progress of the
labour. The relative safety of this procedure in
the context of fetal thrombocytopenia is not
known. While contention regarding the risk and
optimal therapeutic strategy remains,8 1l there
is increasing conservatism with respect
to both investigation and intervention.1 12
Mothers and obstetricians who wish to be
reassured must understand that even though
determination of fetal platelet counts can be
accomplished during pregnancy, without a
specific treatment such as exists for alloimmune
thrombocytopenia, the risk of the diagnostic
procedure - for example, PUBS - may out-
weigh any benefit should severe thrombo-
cytopenia be detected.

In contrast to ITP, in which mothers and
their fetuses may both be affected to some
degree, women who become sensitised to their
fetuses' dissimilar platelet antigens do not
generally have thrombocytopenia during their
pregnancies, although the alloantibodies can,
and often do, cause severe fetal and
neonatal thrombocytopenia with associated
haemorrhagic morbidity, including intracranial

haemorrhage and death - NAIT. Thus gesta-
tional thrombocytopenia, maternal autoim-
mune thrombocytopenia with transplacental
passage of platelet autoantibody, and preg-
nancy related maternal allosensitisation of
women against fetal platelet antigens with
consequent NAIT are very distinct entities
with vastly different implications for manage-
ment.

Neonatal immune thrombocytopenia
The assessment and management of thrombo-
cytopenia in the neonate is summarised in
fig2.
The mean (SEM) platelet count in fetuses is

187 (47) X 109/1 at 15 weeks' gestation and
increases to 274 (47) X 109/1 at 40 weeks' gesta-
tion.22 The normal infant at birth should have
a platelet count which falls within the normal
adult range and which therefore should be in
excess of 150)x 109/1. The incidence of throm-
bocytopenia (defined as a platelet count
<15OX109/l) in non-selected neonates is
about 0 8-1 0%.23 Though thrombocytopenia
can be a manifestation of many disorders,
the mechanisms responsible are often multifac-
torial and not fully understood. Elements of
production, destruction, intravascular aggrega-
tion, sequestration or endothelial margination
may all have some role in producing thrombo-
cytopenia. Thrombocytopenia, substantial
enough to cause morbidity (<50X 109/1),
occurs much less frequently, with an incidence
of 0d12% (95% confidence interval 0 07 to
0.19%).3 On the other hand, at least 20% of
infants in special care baby units have platelet
counts of less than 15OX 109/l and about 4%
have counts of less than 5OX 109/.7 About half
of these infants have increased platelet associ-
ated IgG. This is due to various mechanisms,
including specific targeting of platelet antigens
in the minority and non-specific adherence
in the majority. It is not known what con-
tribution, if any, the platelet associated
immunoglobulin makes to platelet survival in
most of these cases. Generally, the thrombo-
cytopenia worsens after two to three days but
resolves by day 10 in most infants whose
underlying medical conditions are improving.

Neonatal thrombocytopenia has been associ-
ated with many conditions.7 Sepsis (with or
without disseminated intravascular coagula-
tion), congenital infections, intrauterine growth
retardation, necrotising enterocolitis, poly-
cythaemia, pre-eclampsia, asphyxia, respiratory
distress syndrome, persistent pulmonary hyper-
tension, mechanical ventilation, phototherapy,
hyperalimentation, exchange transfusion,
haemolytic disease and other conditions
characterised by clinical instability in sick
neonates are frequently associated with
thrombocytopenia. HIV infection can cause
thrombocytopenia in infants, though the
incidence of this in neonates without other
causes of thrombocytopenia has not yet been
clarified. Rare congenital marrow disorders
may result in amegakaryocytic thrombo-
cytopenia - for example, the syndrome of
thrombocytopenia and absent radii (TAR).24
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The Kasabach-Merritt syndrome with con-
sumptive thrombocytopenia may occur with
visceral haemangiomas in the absence of
cutaneous manifestations. Fetal or neonatal
thrombocytopenia has also been reported in
association with maternal disease, including
hypertension, thyroid disease, diabetes mellitus
and systemic lupus erythematosus.
Immune thrombocytopenia should be consid-

ered in any infant with bleeding in whom
commonly associated illnesses associated with
thrombocytopenia have been excluded. It
should also be considered in well term infants
with isolated thrombocytopenia. Most infants
identified as having thrombocytopenia in
the absence of systemic disease or a defined
congenital syndrome associated with thrombo-
cytopenia usually have either autoimmune or
alloimmune thrombocytopenia. The platelet
serves as a target for antibody, usually IgG
derived from the mother via transplacental
transfer. Mild or moderate thrombocytopenia
in a neonate whose mother has thrombocyto-
penia suggests autoimmune thrombocytopenia
and hence a low risk of morbidity. However,
women whose spleens have been removed may
have persistent antibody production but low
clearance of platelets while clinically important
platelet destruction can occur in the fetus. It is
also now recognised that infants may have
autoimmune thrombocytopenia in the absence
of maternal autoimmune thrombocytopenia,
so-called occult autoimmunity.25 Nevertheless,
neonatal thrombocytopenia with a normal
maternal platelet count in the absence of
previous spleen removal in the mother strongly
suggests alloimmune thrombocytopenia.
NAIT is very different from autoimmune

thrombocytopenia, with major morbidity and a
substantial risk of mortality. Up to 30% or
more of fetuses or neonates may experience
intracranial haemorrhage and die, or survive
with variable long term morbidity as sequelae
to porencephaly, hydrocephalus, develop-
mental retardation or seizure disorders.26
Improved laboratory techniques are useful for
differentiating autoimmune from alloimmune
thrombocytopenia.27 28 The HPA platelet
alloantigen system is responsible for 75% of
cases of NAIT in Caucasians29 with other
platelet membrane glycoproteins with biallelic
autosomal dominant inheritance involved in
other cases. Class II MHC molecules function
as immune response modifiers to platelet
alloantigens with the risk of development of
NAIT closely linked to the DRW52 locus.2 It
has also been suggested that HLA antigens
may serve as primary targets for alloantibody
mediated fetal thrombocytopenia although this
proposal requires further study.30 While analo-
gous to Rhesus isosensitisation of red cells in
terms of antibody production, the condition is
different in its effects as it frequently occurs in
the first pregnancy. About 50% of infants with
NAIT are first births and 97% of subsequent
pregnancies are affected.2 Thus recurrence in
subsequent siblings is very common and is the
rule rather than the exception. As maternal
thrombocytopenia is not present and platelet
antigen and alloantibody screening are not

yet routinely performed the only predictive
factor for this condition may be a history of a
previously affected child or a more remote
positive family history.
The true incidence of HPA alloimmunisa-

tion has been presumed to be of the order of
1 in 500-1 in 2000, but comprehensive popu-
lation data are only now becoming available.
Similarly, the actual morbidity and mortality
caused by this disorder are now being clarified.
In contrast to autoimmune thrombocytopenia,
specific treatment is available for affected
fetuses. Protocols using fetal ultrasound
examinations beginning early in gestation,
blood sampling (via percutaneous umbilical
blood sampling), fetal platelet transfusions,
maternal steroids and intravenous gamma-
globulin have been developed and have
resulted in improved outcomes, both in terms
of platelet counts and morbidity in fetuses and
infants born to mothers with a previously
affected pregnancy.31-35 Early delivery as soon
as fetal maturity is achieved shortens the risk
period for haemorrhage. Administration of
high dose immunoglobulin to the mother
results in an increase in the fetal platelet
count.32 Intrauterine platelet transfusion is
effective in increasing fetal platelet counts and
preventing haemorrhage but may have to be
started as early as 18 weeks.36 Prospective
screening programmes have now shown that
NAIT usually develops in neonates born to
women with detectable antiplatelet antibody.37
On the basis of these recent observations, Flug
et al have suggested that all pregnant women
should have their HPA status determined.2
Those who are homozygous for HPA2
with detectable anti-HPAI antibody should
have PUBS performed at 20 weeks. If the
fetal platelet count is <100X 1I09/1 the
mother should receive weekly intravenous
immunoglobulin. If the repeat PUBS six weeks
later reveals a count of >30X 109/l treatment
should be continued; if it is <30x 109/1
intrauterine antigen negative platelet trans-
fusions should be administered to the fetus at
weekly intervals. Homozygous HPA2 women
without detectable antibody should be retested
at monthly intervals and if antibody becomes
detectable they should be managed in the
above manner. A count of 50x 109/1 has been
suggested as a discriminant level for deciding
on vaginal delivery or elective section.2
Ongoing studies should determine if this is a
feasible approach but there may be logistic
problems of access to PUBS and the cost
effectiveness of this approach may have to be
proved.

Affected infants usually present at birth or
soon after with purpura or evidence of
intracranial haemorrhage. It has been assumed
that outcome following intracranial haemor-
rhage subsequent to immune thrombocyto-
penia usually has a poor prognosis but a more
favourable outcome in neonates affected by
immune thrombocytopenia has recently been
reported.38 When a neonate is found to have
NAIT an urgent management decision is
required based on the degree of thrombo-
cytopenia and the extent of haemorrhage.
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Infants with severe thrombocytopenia and
haemorrhagic manifestations should receive
antigen negative platelets using either the
mother's washed platelets or antigen typed,
non-maternal, donor platelets. Intravenous
immunoglobulin should also be considered
and may be effective in increasing the platelet
count.39 An infant with purpura and severe
thrombocytopenia requires rapid intervention
and a cranial computed tomography scan.
Platelet products should ideally be irradiated
to prevent graft versus host disease GvHD and
should preferably be from a cytomegalovirus
(CMV) negative donor. The use of irradiated
platelets or CMV negative blood will be deter-
mined by the degree of thrombocytopenia and
institutional guidelines.
Autoimmune neonatal thrombocytopenia is

essentially a maternal disease which occurs in
the neonate as a result of the transplacental
passage of maternally produced autoantibody
directed against various glycoproteins on the
platelet surface. Thrombocytopenia in affected
infants is usually mild and the rare instances of
severe morbidity nearly always occur in infants
whose mother's ITP produced the current
pregnancy. Intracranial haemorrhage is rare.
Treatment of the affected infants is rarely
necessary or advisable in the absence of
bleeding. If treatment is necessary then intra-
venous immunoglobulin or oral prednisolone
should be considered in the first instance.
Platelet transfusions are unlikely to be helpful as
the antibody target is common to all platelets
but may be useful adjunctively after intravenous
immunoglobulin in a few patients with severe
haemorrhage.

Conclusion
ITP in pregnant women is essentially a mater-
nal disease with a very low risk of morbidity to
the fetus. Intervention should be in response to
the needs of the mother, recognising that
severe thrombocytopenia caused by transfer of
maternal autoantibody to the fetus or neonate
is exceptional. In contrast, in NAIT alloimmu-
nisation ofthe maternal immune system results
in transplacental transfer of alloantibody with
high affinity typically for the platelet mem-
brane glycoprotein IIIa. Platelet destruction is
severe and thrombocytopenia with a high risk
of major haemorrhage is common. Specific
effective treatment is available and therefore
NAIT should be diagnosed and treated
as soon as possible to prevent neonatal
morbidity and mortality. Screening women in
their first pregnancy for HPA2 homozygosity
and detection of anti-HPAl antibody may
permit identification of high risk fetuses and
intervention in utero to prevent antepartum
intracranial haemorrhage.
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