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Neonatal alloimmune thrombocytopenia—caused by
movement of maternal alloantibodies directed against
fetal platelet antigens across the placenta—is the most
common cause of severe neonatal thrombocytopenia.1

These alloantibodies cause thrombocytopenia, which
may result in intracranial haemorrhage.2 3 Most cases
arise unexpectedly, and prompt diagnosis and treat-
ment are essential to reduce the chances of death and
disability caused by the haemorrhaging.4 5 Neonatal
alloimmune thrombocytopenia should be strongly
suspected in cases of neonatal thrombocytopenia with
no evidence of sepsis, systemic disease, or skeletal
anomalies associated with thrombocytopenia, and
where maternal idiopathic thrombocytopenic pupura
has been excluded. We describe two cases with typical
clinical presentations in which standard methods for
detection of maternal antibodies gave negative results,
and we show that empirical treatment with human
platelet antigen 1a negative platelets yielded successful
outcomes in both cases.

Case 1
A two day old girl presented with several left sided and
secondary generalised tonic-clonic seizures. She had
been delivered normally at full term, after an unevent-
ful gestation. Neurological examination between
seizures had normal results, and otherwise she was
completely well.

Her platelet count was 5×109/l, haemoglobin con-
centration was 158 g/l, and white cell count was
16.7×109/l. A magnetic resonance scan showed fresh
extensive haemorrhage in the interhemispheric fissure
and sulci (fig 1). The brain and ventricles were normal.
Viral swabs and culture showed no infectious cause for
the thrombocytopenia. The baby’s mother had a
normal platelet count.

On the basis of these findings, we suspected
neonatal alloimmune thrombocytopenia. Maternal
antibodies specific to the platelets were not detected by
the indirect platelet immunofluorescence test,6 mono-
clonal antigen immobilisation of platelet antigen
assay,7 or a GTI PAK-12 antigen capture enzyme linked
immunosorbent assay (ELISA). Maternal plasma and
paternal platelets did not cross match.

We gave the baby phenobarbital, a random platelet
transfusion, and intravenous immunoglobulin (400
mg/kg). We saw no increase in platelets and tried giving
human platelet antigen 1a negative platelets the next
day, and the platelet count increased (fig 2). Eight more
transfusions of these antigen 1a negative platelets were
given, approximately weekly, until the platelet count
remained greater than 100×109/l without transfusion.
We stopped giving the baby phenobarbital. Subse-
quently, the baby developed normally and had no
neurodevelopmental problems at 18 months.

Investigation for human platelet antigen 1a con-
firmed that the mother was negative and the father was

positive. We did another monoclonal antigen immobili-
sation of platelet antigen assay with an increased serum
to cell ratio (Porcelijn et al, 3rd European conference on
platelet and granulocyte immunobiology, Cambridge,
1994), and antihuman platelet antigen 1a antibody was
detectable using this technique.

Case 2
During the mother’s next pregnancy, neonatal
alloimmune thrombocytopenia again affected the
fetus, with antihuman platelet antigen 1a antibodies
detectable with only the modified assay technique. This
baby was managed by fetal blood sampling and
intrauterine transfusions, followed by five postnatal
transfusions of platelets negative to human platelet
antigen 1a; treatment was successful. The platelet count
of the baby was stable without transfusions five weeks
after birth.

Case 3
A newborn boy delivered at full term by ventouse
extraction had a widespread petechial rash and a
cephalhaematoma. He was otherwise well. His platelet
count was 13×109/l, haemoglobin concentration 175
g/l, and white cell count 24.2×109/l. We found no obvi-
ous cause, either clinically or on laboratory testing, for
thrombocytopenia. The mother’s platelet count was
normal. Ultrasound examination showed no evidence of
an intracranial haemorrhage. Neonatal alloimmune
thrombocytopenia was suspected and we gave the baby
one unit of platelets negative for human platelet antigen
1a, which resulted in a platelet count of 103×109/l after

Fig 1 Magnetic resonance image showing fresh extensive
haemorrhage in the interhemispheric fissure and sulci (case 1)
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transfusion. We did not detect antihuman platelet
antigen 1a antibodies in the maternal plasma.

One week later, the baby bled from his umbilical
stump. The platelet count was 20×109/l. The mother
was human platelet antigen 1a negative and the father
human platelet antigen 1a positive: the most likely
diagnosis was neonatal alloimmune thrombocyto-
penia. We gave the baby two units of platelets negative
for human platelet antigen 1a resulting in a platelet
count of 112×109/l after transfusion. Further bleeding
11 days later was associated with a platelet count of
18×109/l. He received another unit of human platelet
antigen 1a negative platelets, achieving a platelet count
of 163×109/l. Further transfusions were unnecessary.
Four weeks after the birth of the baby, we detected
antihuman platelet antigen 1a antibodies in the
mother’s plasma by a standard monoclonal antigen
immobilisation assay for platelet antigen.

Discussion
These cases emphasise the need for prompt treatment
of neonatal alloimmune thrombocytopenia. The
condition should be suspected in any baby presenting
with thrombocytopenia or haemorrhage in the
absence of systemic disease. The National Blood Serv-
ice provides platelets negative for human platelet anti-
gen 1a and 5b for the immediate treatment of neonates
with thrombocytopenia suspected of having or known
to have alloimmunity.

Neonatal alloimmune thrombocytopenia is the
commonest cause of severe thrombocytopenia in the
first few days of life,8 resulting in 400-600 cases in the
United Kingdom each year. Delays in treating the condi-
tion are mainly because of delays in diagnosis,9 which
can lead to death or lasting disability in an affected baby.

The pathogenesis of neonatal alloimmune
thrombocytopenia is similar to that of haemolytic
disease of a newborn baby. The mother is negative for
an allotype of a platelet antigen that the fetus has
inherited from the father. The parents are incompat-
ible for human platelet antigens 1a or 5b in 90% of
cases.2 Placental transfer of IgG alloantibodies may
result in considerable fetal thrombocytopenia as early
as 16 weeks’ gestation.4 Although 2.5% of white people
are negative for human platelet antigen 1a, the
incidence of 1a negativity in white populations is about
1 in 1500 live births.2 10 Alloimmunisation to human
platelet antigen 1a is strongly associated with
HLADRw52a (HLADR3*0101),11 which is carried by a

third of people in the United Kingdom. However,
alloimmunisation does not always result in neonatal
thrombocytopenia—the cause may be other, as yet uni-
dentified, factors.

Diagnostic tests for neonatal alloimmune thrombo-
cytopenia usually include detection of maternal
antibody together with finding out whether the mother
and the father have the respective platelet antigens.
Maternal platelet antibodies are usually detectable
against paternal platelets. However, in up to 30% of
cases no antibody is found.12 Occasionally, increasing
the volumes of maternal serum in the monoclonal
antigen immobilisation of platelet antigen assay or acid
elution of the antibody may detect antibodies.13 More-
over, unlike haemolytic disease of newborn babies,
antibody titres and isotypes are not associated with
severity of disease.14

In these cases, maternal platelet specific antibodies
were not detectable at presentation, but were later
found, justifying the clinical decision to treat empiri-
cally with antigen negative platelets. In most cases of
neonatal alloimmune thrombocytopenia, platelet
numbers should be normal at age 2 weeks.
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Fig 2 Response to platelet transfusions (case 1)
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