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Summary
Fetomaternal alloimmune thrombocytopenia (FMAIT) is the most common
cause of severe neonatal thrombocytopenia in otherwise well, term infants.
First pregnancies are often severely affected. This descriptive, populationbased national study was undertaken in order to inform the case for antenatal
screening. Cases were identified using three sources and capture-recapture
techniques used to generate a robust incidence estimate. One hundred and
seventy three cases were identified between October 2006 and September
2008. An extra 20 cases were estimated from capture-recapture analysis,
giving an estimated incidence of clinically detected FMAIT of 12Æ4 cases per
100 000 total births (95%confidence interval: 10Æ7, 14Æ3). Fifty-two cases
(30%) were known at the start of pregnancy; 120 (70%) were unknown
(n = 115) or unrecognized (n = 5). Unknown cases were more likely to
experience a haemorrhagic complication (67% vs. 5%) (P < 0Æ001) and more
likely to have an intracranial haemorrhage (20% vs. 4%) (P = 0Æ014) than
known cases receiving antenatal management. In view of the incidence of
severe disease identified, further assessment of the case for antenatal
screening is important. There were a number of cases in which the
significance of a history of FMAIT in a previous sibling was not recognized
and there is a need to raise awareness of the importance of this diagnosis.
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Fetomaternal alloimmune thrombocytopenia (FMAIT) is the
most common cause of severe neonatal thrombocytopenia in
otherwise well, term infants (Dreyfus et al, 1997). The
condition results from a fetomaternal incompatibility in
human platelet alloantigens (HPAs), most commonly HPA-1a,
and can lead to serious bleeding, intracranial haemorrhage
(ICH) and sometimes death of the fetus or infant (SerrarensJanssen et al, 2005). The fetal and neonatal thrombocytopenia
caused by anti-platelet antibodies is analogous to the fetal and
neonatal anaemia caused by anti-red cell antibodies in
haemolytic disease of the fetus and newborn (HDFN). The
incidence of clinically affected infants is estimated to be 1 in
15 000 births in European populations (Williamson et al,
1998; Serrarens-Janssen et al, 2005). In contrast to HDFN, first
pregnancies are often severely affected and the diagnosis is
usually made with the birth of a first affected infant. There is
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therefore a current debate about the utility of screening for the
condition antenatally. In order to fully assess the case for
antenatal screening, information to allow assessment of the
burden of disease as well as disease outcomes on a population
basis is vital (Murphy et al, 2002). However, this information
is currently lacking (Kamphuis et al, 2010).
Additionally, there are considerable controversies in the
optimal management of FMAIT-affected pregnancies (Murphy
& Bussel, 2007). There is no standard approach to the
antenatal management of affected pregnancies, and in particular, there is no clear approach to the management of first
affected pregnancies identified by antenatal screening. This
descriptive, population-based national study was undertaken
in order to estimate the incidence of clinically detected FMAIT,
describe the outcomes up to 1 year of age, and assess the
impact of antenatal management on disease outcomes.
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Material and methods
Case identification
Cases were identified using three different sources between
October 2006 and September 2008: the UK Obstetric Surveillance System (UKOSS) (Knight et al, 2005), the British
Paediatric Surveillance Unit (BPSU) (2004) and the NHS
Blood and Transplant (NHSBT) Platelet Immunology Laboratories (NHSBT-Filton, UK).
The UKOSS is an active surveillance system that identifies
cases of rare disorders of pregnancy through a monthly mailing
to nominated reporting midwives, obstetricians and anaesthetists in all consultant-led maternity units in the UK. Although
a small proportion of women in the UK deliver at home or in
midwifery-led units, all women with a known diagnosis of
FMAIT would be managed in a consultant unit; this study
therefore effectively covers the entire cohort of births in the
UK. The UKOSS methodology is described in detail elsewhere
(Knight et al, 2005). UKOSS reporting clinicians were asked to
return a report card each month indicating whether there had
been any women with a pregnancy affected by FMAIT
delivered in their unit in that month. They were also required
to return a ‘nil report’ if there had been no cases. In response
to a report of a case, clinicians were sent a data collection form
asking for further anonymous details of the case, including
demographic, management and outcome information.
The BPSU is an active surveillance system which uses a
similar methodology to UKOSS to identify cases of rare
paediatric disorders through all paediatricians in the UK
(British Paediatric Surveillance Unit 2004). Reporters were
asked to notify any infants born with FMAIT in the study
period. Negative reports were also sought. In addition to the
birth form, BPSU clinicians were sent a form shortly after the
first birthday of the infants reported, in order to collect details
of outcomes at 1 year of age.
This project also identified cases from the NHSBT Platelet
Immunology database. Infants with confirmed FMAIT were
identified through a sequential database interrogation process.
In the first stage, information on all infants tested for maternal
fetal platelet antigen incompatibility was retrieved; subsequently these cases were examined individually to determine
whether the diagnosis of FMAIT was confirmed. Note that this
database only contained information about cases occurring in
England and North Wales. As the clinical information available
from this database was limited, where a case was identified that
had not been reported through either UKOSS or BPSU, a data
collection form was sent to the relevant UKOSS or BPSU
clinician in order to obtain full clinical details.
With the exception of date of birth, which was collected
from BPSU clinicians (with regulatory approval), all details
collected were anonymous. Thus for the capture-recapture
analysis, cases were matched across the three sources using
simple identifiable fields – place of delivery/birth, mother’s
year of birth and date of birth/delivery. Once identical fields

were found; each unmatched case was checked against the
other sources and non-exact matches were considered (for
example, mother’s year of birth 1 year different). This process
was repeated until no further matches could be found.
The denominator population under observation is total
births to women in the UK during the same defined period;
an estimated 1 559 411 total births. The birth figures used to
estimate the prevalence were obtained from the Office for
National Statistics for England and Wales (2008,2009,2010),
the General Register Office for Scotland (2007, 2008, 2009)
and the Northern Ireland Statistics and Research Agency
(2009).

Case definition
UKOSS reporting clinicians were asked to report all pregnant
women with a previous child affected by FMAIT or pregnant
women otherwise known to be alloimmunized with a plateletincompatible fetus confirmed on testing.
BPSU reporters were asked to identify any infant born
during the study period with maternal/fetal platelet antigen
incompatibility confirmed on testing, usually in the presence
of maternal antibodies AND one of the following:
1 Cord platelet count at birth <50 · 109/l
2 Haemorrhagic complications before or after birth (for
example, intraventricular haemorrhage, gastrointestinal
bleed, bruising or petechiae)
3 Antenatal therapy with maternal steroids, intravenous
immunoglobulin or fetal platelet transfusion
Cases identified from the NHSBT database were infants in
whom there was a maternal-fetal platelet incompatibility
confirmed on testing of maternal and fetal/neonatal samples
following clinical referral.

Statistical analysis
The cases were examined in three distinct groups according to
the expected capture sources:
1 Live born cases in which maternal-fetal platelet incompatibility was unknown, or its significance unrecognized, at the
start of pregnancy, which we would expect to be identified
only through BPSU and NHSBT;
2 Live born cases in which a potential for maternal-fetal
platelet incompatibility was known at the start of pregnancy
and subsequently confirmed, which we would expect to be
identified through all three sources;
3 Cases in which the pregnancy was terminated, had a second
trimester fetal loss (directly as a consequence of FMAIT) or
the infant stillborn, which we would expect to be identified
only through UKOSS and NHSBT.
The data were first analysed using the two source capturerecapture method, assuming independence of sources (Hook &
Regal, 1995). A three-source analysis was also carried out on
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live born cases known at the start of pregnancy from within
NHSBT regions to assess the independence of the sources.
Bayes information criterion was used to evaluate the interactions (dependence) between sources in a log-linear model.
The estimated total numbers of cases from the three
capture-recapture estimates were combined to generate an
estimated overall total number of cases from which to calculate
a prevalence estimate. Confidence intervals for the estimated
totals arising directly from a capture-recapture model were
calculated using a goodness of fit test (Regal & Hook, 1984).
Where the estimated number of cases was extrapolated from a
capture-recapture estimate, bootstrap methods were used to
obtain a sampling distribution. Ninety five percent confidence
intervals (95% CI) were calculated by taking percentiles of this
distribution. For calculation of the confidence intervals for the
associated birth prevalence estimates, in order to accommodate two sources of error, bootstrap methods were used as
developed by Tilling et al (2001).
Data for cases known at the start of pregnancy were
compared with those unknown at the start of pregnancy using
the Chi squared test, Fisher’s exact test or Wilcoxon rank sum
test as appropriate. Statistical significance was assumed at
P < 0Æ05. All analyses were performed using stata 10SE
STATACORP LP, College Station, Texas, USA.

Ethics committee approval
This study was approved by the London Research Ethics
Committee (study reference numbers 05/MRE02/83 and 06/
MRE02/53)

Results
In total, 173 cases meeting the case definition were identified
through the three sources. An extra 20 cases were estimated
from capture-recapture analysis, resulting in an estimated
UK-wide incidence of clinically detected FMAIT of 12Æ4 cases
per 100 000 total births [95% CI: 10Æ7, 14Æ3]. Fifty-two cases
(30%) were known and recognized at the start of pregnancy,
120 (70%) were unknown (n = 115) or unrecognized (n = 5)
at the start of pregnancy. For one case we were unable to
determine whether or not it was recognized. The five
unrecognized cases each had a previous sibling affected by
FMAIT. The significance of this diagnosis was not recognized
until the birth of the affected sibling (the index case in our
study) in four cases; in one case the diagnosis in the woman’s
first born infant was considered unproven and after discussion
she was not managed antenatally for FMAIT, although her next
infant was subsequently born with a low platelet count and the
diagnosis confirmed (the index case in our study).
Information on 22 cases was available only from the NHSBT
database; we therefore have limited clinical data on these cases.
Table I shows the clinical characteristics of the 151 cases
identified through the two other sources. Eighty-one percent of
cases were due to anti-HPA-1a, 7% due to anti-HPA-5b, 5%
were associated with both anti-HPA-1a and anti-HPA-5b and
7% with other HPA antibodies; there was no significant
difference in the frequency of antibodies in cases where FMAIT
was recognized at the outset of pregnancy or was unknown or
unrecognized at the outset. Cases known at the outset of
pregnancy were more likely to be delivered by caesarean

Table I. Clinical characteristics of infants with FMAIT (n = 151).

Characteristic
Total
Antigen incompatibility
HPA-1a/b
HPA-5a/b
HPA-1a/b and HPA-5a/b
Other
Delivery
Vaginal
C-section
Platelet count at birth (·109/l)
Median (interquartile range)
<20 · 109/l
Time to discharge (median days, IQR)–
Gestation at delivery (median weeks, IQR)

FMAIT known at outset
of pregnancy
n (%)*
45 (30%)
38
3
3
1

(84%)
(7%)
(7%)
(2%)

8 (18%)
36 (82%)
124
2
6
35

[56, 252]
(5%)
[4, 16]
[33, 36]

FMAIT unknown or
unrecognized
n (%)*
106 (70%)
82
8
4
9

P
<0Æ001
0Æ45

(80%)
(8%)
(4%)
(9%)

120
11
7
10

72 (70%)
31 (30%)

<0Æ001

17
58
7
39

<0Æ001§
<0Æ001
0Æ91§
<0Æ001§

[9, 32]
(57%)
[4, 10]
[38, 40]

Total

(81%)
(7%)
(5%)
(7%)

80 (54%)
67 (46%)
26Æ5
60
6
38

[12, 69]
(42%)
[4, 10]
[35, 40]

*Percentages of those with complete data.
Binomial test for equal proportions.
Excludes two pregnancy terminations and one miscarriage.
§Ranksum test.
–n = 121 as data obtained only for BPSU reported cases.
IQR, interquartile range.
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section (82% vs. 30%, P < 0Æ001), had higher platelet counts at
birth (Fig 1) and were less likely to have a platelet count below
20 · 109/l at birth than cases not known at pregnancy outset
(2% vs. 58%, P < 0Æ001). The gestation at delivery is illustrated
in Fig 2. Infants tended to be born earlier in the known group
compared to the unknown (median 35 vs. 39 weeks,
P < 0Æ001).
Among fetuses known to be affected at the start of
pregnancy, 36 (82%) were delivered preterm; 89% of these
were delivered by caesarean section. Of those with data, 14
(74%) were delivered by caesarean electively and 5 (26%) as an
emergency. Eleven (79%) of the infants delivered preterm
electively were delivered early for fetal indications to minimize
the risks of FMAIT. Two (40%) of the five infants born
prematurely by emergency caesarean were delivered following
complications of intrauterine transfusion (IUT).
Cases known at the outset of pregnancy were managed with
a variety of therapies antenatally. Intravenous immunoglobulin
(IvIg) alone (n = 17, 38%) and a combination of IvIg,
maternal corticosteroids and IUT (n = 14, 31%) were the

Platelet count at birth ×10 9/l

400

300

200

100

0
FMAIT unknown

FMAIT known

Fig 1. Platelet counts at birth in infants with FMAIT known or
unknown at the outset of pregnancy.
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Fig 2. Gestational ages at delivery for cases of FMAIT known (antenatal) and unknown (postnatal) at the outset of pregnancy.

most common management strategies, followed by a combination of IUT and IvIg (n = 5, 11%), maternal corticosteroids
and IvIg (n = 4, 9%) and IUT alone (n = 1, 2%). Three
women (7%) received no antenatal therapy and for one
woman (2%) antenatal management was unknown.
One hundred and sixty-six (96%) of the infants were live
born. Cases not known at the outset of pregnancy were more
likely to experience a haemorrhagic complication (67% vs. 5%
respectively) (P < 0Æ001) and more likely to have an intracranial haemorrhage (20% vs. 4% respectively) (P = 0Æ014) than
cases known at the outset of pregnancy (Table II). Twenty-two
percent of infants in whom the diagnosis was not known or
recognized at the outset of pregnancy suffered a severe
complication (pregnancy miscarriage, termination, perinatal
death or intracranial haemorrhage) compared with 8% of
infants in whom the diagnosis was known at pregnancy outset
(P = 0Æ041). There were four infants with a severe outcome in
pregnancies known to be affected with FMAIT. Two of these
cases were managed with intravenous immunoglobulin,
steroids and intrauterine transfusion (IUT) without improvement in platelet count, one was stillborn the day following an
IUT and one had an intracranial haemorrhage (ICH). One was
not reported to have had any antenatal management, although
the pregnancy was recognized to be affected by FMAIT, and
the infant was stillborn at 35 weeks following an ICH. We do
not have the details of antenatal management in one case; the
pregnancy miscarried.
In total, 24 (15%) infants had an intracranial haemorrhage.
One of these infants was stillborn and in two the ICH was
diagnosed antenatally and considered to be so severe that the
pregnancies were terminated. The remaining 21 infants were
liveborn. The five infants in whom FMAIT was unrecognized
although they had a known affected sibling, were all born with
very low platelet counts (median 11 · 109/l, range 8–23). Four
of the five had reported bleeding complications although none
were reported to have an ICH. There were no statistically
significant differences in outcomes between these cases and the
unknown cases.
We obtained 1-year follow-up information about 116 (79%)
of the 146 liveborn infants reported through UKOSS or BPSU.
The birth characteristics of these infants and those for whom
we have no follow-up information are shown in Table III. The
characteristics of those with follow-up and those without are
very similar, the only exceptions being that the group without
follow-up contained a higher proportion of infants in whom
FMAIT was known at the outset of pregnancy (50% vs. 24%,
P = 0Æ006) and a higher proportion of infants managed
antenatally with intravenous immunoglobulin alone (60% vs.
29%, P = 0Æ045). The 1-year follow-up information shows that
there were no infant deaths or reported disability in the group
known at the outset of pregnancy (95%CI 0–10%) compared
with two deaths (2%) and seven infants with disability (9%) in
the group who were not known to have FMAIT (P = 0Æ11); the
overall rate of death or disability up to age 1 year in the group
not known to have FMAIT was 10% (95% CI 5–19%)
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Table II. Outcomes at birth in cases of FMAIT (n = 173).

Characteristic
Pregnancy outcome
Livebirth
Stillbirth
Second trimester fetal loss
Termination
Any diagnosed haemorrhagic complication (n = 144)
Haemorrhagic complication excluding ICH (n = 123)
Known intracranial haemorrhage
Any severe outcome (perinatal death, second
trimester loss, termination or ICH or related
cerebral abnormality)

FMAIT known at
outset of pregnancy
n = 52 (%)*

FMAIT unknown or
unrecognized n = 120
(%)*

49
2
1
0
2
1
2
4

116
0
1
3
68
49
22
25

(94%)
(4%)
(2%)
(5%)
(2%)
(4%)
(8%)

P

Total
(n = 173)

<0Æ001
<0Æ001
0Æ014
0Æ041

166
2
2
3
70
50
24
29

(97%)
(1%)
(2%)
(67%)
(60%)
(20%)
(22%)

(96%)
(1%)
(1%)
(2%)
(49%)
(49%)
(15%)
(17%)

Note that categories are not mutually exclusive.
*Percentages of those with data.
Includes one case for which we were unable to determine the known/unknown status.
Data for the infants identified through UKOSS and BPSU only (n = 144, excluding five antenatal losses and two cases with missing data).
ICH, intracranial haemorrhage.

Table III. Comparison of characteristics of cases with 1 year of follow up (n = 116) and those without (n = 30).

Characteristic
Known at outset of pregnancy
Yes
No
Incompatibility
HPA-1a
HPA-5b
HPA-1a and HPA-5b*
Other
Antenatal management, any (n = 43)
IvIg alone
Steroids, IUT and IVIg
IUT and IvIg
Steroids and IvIg
IUT alone
None
Gestational age at delivery[median weeks, IQR]
Very preterm births (<32 weeks gestation)
Yes
No
Platelet count following birth, (median [quartiles])
Platelets <20 · 109/l
Time to discharge [median days, IQR]
Any diagnosed haemorrhagic complication
Any severe outcome
Severe outcome in known case
Severe outcome in unknown case

Without follow up
(n = 30) (26%)

With follow up
(n = 116) (74%)

P

15 (50%)
15 (50%)

28 (24%)
88 (76%)

0Æ006

26
0
2
2

(87%)
(0%)
(7%)
(7%)

91
10
5
8

(80%)
(9%)
(5%)
(7%)

0Æ39

9
3
0
2
0
1
38Æ6

(60%)
(20%)

8
10
5
2
1
1
38

(29%)
(36%)
(18%)
(7%)
(3%)
(4%)
[35, 40]

0Æ045
0Æ29
0Æ15*
0Æ51
0Æ65*
0Æ58*
0Æ43

1
29
24Æ5
13
7
13
5
0
5

(3)
(97)
[13, 69]
(46%)
[4, 8]
(45%)
(17%)

4
106
28
47
6
57
17
1
16

(4)
(96)
[12, 69]
(41%)
[4, 11]
(50%)
(15%)
(4%)
(18%)

0Æ94

(13%)
(7%)
[36Æ1, 40]

(33%)

0Æ58
0Æ57
0Æ76
0Æ65
0Æ73
0Æ67*
0Æ18

*Fishers exact test.
Ranksum test.
Includes only cases identified through BPSU (n = 121).
IvIg, intravenous immunoglobulin; IUT, intrauterine transfusion, IQR, interquartile range.
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(Table IV). Two of the infants had severe global developmental
delay and visual impairment, four had motor impairment, one
of whom also had visual problems, and one had visual
problems alone. Four cases of death or disability occurred in
infants not reported to have had an ICH.
Using the proportion of disability and deaths after 1 year
amongst those infants with an ICH as a predictor for the
number of disabilities or deaths in those that were not followed
up, we estimated that an extra three cases would have had a
disability or died after 1 year in the group not known to have
FMAIT. We also estimated the total proportion of deaths or
disability amongst pregnancies affected by FMAIT, but
unknown at the time, including antenatal loses, as 13%
(95% CI: 8–21%).Using the same methodology we predicted
one extra child with a disability or death in the known group,
resulting in a mortality/disability estimate of 8%, with a test for
a true difference between these estimates yielding a P value of
0Æ29.

Discussion
The incidence of clinically detected FMAIT, as estimated from
this study of a cohort of over 1Æ5 million births, is 12 cases per
100 000 total births, or one in every 8000 total births. Of these
infants an estimated one in every 25 will die antenatally,
whether through miscarriage, stillbirth or pregnancy termination, and an estimated one in 12 will either die before the age
of 1 year or be severely disabled by age 1 year. Taking the
diagnosed incidence into account, this means that eight infants
born every year in the UK will either die or be severely disabled
at 1 year of age as a consequence of FMAIT. These figures are
irrespective of whether FMAIT was known at the outset of
pregnancy and thus represent the overall burden of disease
diagnosed by 1 year of age.
This compares with an estimated incidence of clinically
detected FMAIT of one case in 7700 births in Norway (Tiller
et al, 2009) and an estimated one case in 16 500 births in
Ireland (Davoren et al, 2002) and contrasts with an incidence
of approximately one case in every 1–2000 births estimated
from prospective screening studies (Williamson et al, 1998;
Turner et al, 2005; Kjeldsen-Kragh et al, 2007). We used three
sources to identify cases and adjusted our estimates using
statistical capture-recapture techniques; it is thus unlikely that
the differences we observed compared with the prospective
screening studies represent an under-ascertainment of cases.

This study thus suggests, alongside these previous studies, that
in absolute terms, more cases are detected in antenatal
screening studies than in prospective observational studies
such as ours. However, this observation needs careful interpretation, particularly in relation to fetal/infant outcomes, in
order to inform further the current debate concerning
antenatal screening. Current antenatal screening techniques
are limited by their ability to distinguish between clinically
significant cases of FMAIT and cases with no or minor clinical
consequences, and thus have the potential to overdiagnose
clinically significant FMAIT.
A large prospective screening study of over 24 000 pregnancies in East Anglia (Williamson et al, 1998) reported an
incidence of severe thrombocytopenia due to FMAIT of 1 in
1100 births and of fetal/neonatal haemorrhage of 1 in 15 400
births. Given the small size of this study and therefore the
uncertainty around the estimated incidences, the results for
fetal/neonatal haemorrhage are compatible with our figure of
approximately 1 in 60 000 pregnancies and emphasize the
significant rate of poor outcomes. In addition, we followed
cases where possible to 1 year of age to estimate the disease
burden in terms of death or disability and not simply as the
presence of severe haemorrhage. We estimate from our followup data that death or severe disability at age 1 year as a
consequence of FMAIT occurs in approximately 1 in every
100 000 total births. These data on the burden of disease are
important figures when considering the potential impact of
antenatal screening.
Outcomes at birth were significantly better among infants in
whom the diagnosis of FMAIT was known and recognized at
the onset of pregnancy compared with infants in whom
FMAIT was unknown or unrecognized. Although the difference in outcome at 1 year of age between the two groups was
0% vs. 10% for severe disability or death this was not
statistically significant. It should be noted, however, that all the
adverse outcomes we observed were in infants in whom
FMAIT was undiagnosed during pregnancy, and that due to
the small number of cases this analysis has limited power to
detect as statistically significant a difference that may in reality
exist. We obtained follow up information for a lower
proportion of the infants in whom FMAIT was known at the
outset of pregnancy (65%) compared to infants in whom
FMAIT was not known (85%). This may be because clinicians
have assumed that infants born following antenatal management
are unlikely to have problems. Other studies which have

Table IV. Outcomes at 1 year of age in infants affected by FMAIT (n = 116).
FMAIT known at outset of
pregnancy n = 28 (24%)

FMAIT unknown or
unrecognized n = 88 (76%)

P

Characteristic
Disability at 1 year of age
Infant death
Disability or death at 1 year

0 (0%)
0 (0%)
0 (0%)

7 (8%)
2 (2%)
9 (10%)

0Æ19*
0Æ59*
0Æ11*

*Fisher’s exact test.

ª 2011 Blackwell Publishing Ltd, British Journal of Haematology, 152, 460–468

465

M. Knight et al
followed infants treated antenatally for FMAIT have reported
few long term problems; none of 48 infants in a Dutch study
had long-term disability (Radder et al, 2004) and none of 71
infants in a study from the US had disability secondary to ICH,
although three had long-term visual problems (Ward et al,
2006), suggesting that follow-up of this group of infants may
still be important to identify mild disabilities.
The differences in outcomes between the recognized and
unrecognized groups emphasize the importance of adequate
history-taking at the start of pregnancy. The severity of disease
in a previous affected sibling is known to predict how severely
a fetus or infant will be affected in the next pregnancy (Bussel,
2009). In this study, five infants (4% of the unknown/
unrecognized group) with a previously affected sibling were
not managed antenatally for FMAIT; in four of these cases the
significance of the prior history was not recognized and hence
the pregnancy was not managed appropriately. There is clearly
a need for raised awareness of the importance of this prior
diagnosis amongst staff caring for women in early pregnancy in
the UK.
We were only able to follow-up 79% of infants to 1 year
of age, which may be regarded as a limitation of this study.
However, the characteristics of infants followed-up and those
not followed-up were similar, and in particular, infants with
poor outcomes at birth were not under-represented amongst
those followed-up; it is therefore unlikely that we have
underestimated morbidity at 1 year of age. This study
therefore demonstrates a significant burden of morbidity at
1 year in the unknown/unrecognized group. The study does
not, however, provide robust evidence to inform the debate
on different antenatal management strategies, as the number
of infants managed antenatally was small, a number of
different strategies were used and adverse outcomes were
few. Nevertheless, these data do show that antenatal
management is not always effective and provide further
information about the severe complications that may be
associated with it.
Randomized controlled clinical trials will always provide the
highest level of evidence of effectiveness of any therapeutic
intervention, but conducting a trial can be challenging in the
context of a rare condition, such as FMAIT, hence there is a
place for multinational collaborative studies. The recent
establishment of the International Network of Obstetric Survey
Systems (2010) to conduct collaborative studies of rare
pregnancy disorders may provide one route to such studies;
we believe there may be a place for a similar collaboration
amongst haematologists to further facilitate high quality
multinational research on uncommon conditions.
In view of the significant morbidity due to FMAIT
identified by this study, there is clearly a place for further
assessment of the case for antenatal screening for the
condition. Perhaps the most challenging areas to be addressed
include the development of a better screening test which
reliably predicts clinically significant FMAIT, as well as
determining what is the most safe and effective management
466

for cases identified in a screening program without a past
history. Current debates range around assessment of whether
maternal antibody amount (Bessos et al, 2009) or specificity
(Rayment et al, 2009) can be used to predict clinical disease
in the infant and further research focusing on this area is
particularly important. There is no consistent approach to
management of pregnancies identified as affected in large
screening studies to date (Williamson et al, 1998; Turner
et al, 2005; Kjeldsen-Kragh et al, 2007). In the most recently
reported of these studies (Kjeldsen-Kragh et al, 2007),
caesarean section was carried out in alloimmunized women
2–4 weeks prior to term; only 2/170 pregnancies managed in
this way were associated with ICH, which included 55
HPA–1a positive infants with platelet counts <50 · 109/l.
This was less than was found in an analysis of all previously
published prospective antenatal screening studies.
In summary, this national study shows that FMAIT is an
important cause of death and severe disability up to age
1 year in the UK. Infants in whom the condition is known at
the outset of pregnancy have significantly better outcomes
than infants in whom the condition is unknown or unrecognized. We identified a number of cases in which the
significance of a history of FMAIT in a previous sibling was
not recognized and there is a need to raise awareness of the
importance of this diagnosis in relation to the antenatal
management of subsequent pregnancies. The information
from this study clearly indicates that FMAIT fulfils a number
of the key criteria for appraising the validity of a screening
programme (UK National Screening Committee, 2010). In
view of the incidence of severe disease we have identified,
further assessment of the case for antenatal screening is
therefore important, and future research should be aimed at
identifying a clinically predictive screening test as well as to
determine optimal antenatal management of screen-positive
cases.
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