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Summary

Fetal neonatal alloimmune thrombocytopenia (FNAIT) is caused by mater-
nal alloantibodies directed against the human platelet antigens (mostly
HPA-1a or HPA-5b) of the (unborn) child and can lead to severe bleeding.
Anti-HPA-la-mediated FNAIT shows a severe clinical outcome more often
than anti-HPA-5b-mediated FNAIT. Given the relatively high prevalence of
anti-HPA-5b in pregnant women, the detection of anti-HPA-5b in FNAIT-
suspected cases may in some cases be an incidental finding. Therefore we
investigated the frequency of anti-HPA-5b-associated severe bleeding in
FNAIT. We performed a retrospective nationwide cohort study in cases
with clinical suspicion of FNAIT. HPA antibody screening was performed
using monoclonal antibody-specific immobilisation of platelet antigens.
Parents and neonates were typed for the cognate antigen. Clinical data were
collected by a structured questionnaire. In 1 864 suspected FNAIT cases,
161 cases (8:6%) had anti-HPA-1la and 60 (3:2%) had anti-HPA-5b. The
proportion of cases with severe bleeding did not differ between the cases
with anti-HPA-1a (14/129; 11%) and anti-HPA-5b (4/40; 10%). In multi-
gravida pregnant women with a FNAIT-suspected child, 100% (81/81) of
anti-HPA-1la cases and 79% (38/48) of anti-HPA-5b cases were HPA-
incompatible, whereas 86% and 52% respectively were expected, based on
the HPA allele distribution. We conclude that anti-HPA-5b can be associ-
ated with severe neonatal bleeding symptoms. A prospective study is
needed for true assessment of the natural history of anti-HPA-5b mediated
FNAIT.

Keywords: alloimmune thrombocytopenia, neonatology, alloimmunisation
during pregnancy, human platelet antigen.

Fetal and neonatal alloimmune thrombocytopenia (FNAIT)
is a potentially severe condition that can lead to intracranial
haemorrhage (ICH) or organ bleeding in the fetus or neo-
nate, with lifelong sequelae.' This condition results from an
incompatibility between the fetal and maternal human plate-
let antigens (HPAs), leading to the formation of maternal
alloantibodies. Immunoglobulin G (IgG)-class antibodies are
actively transported across the placenta during pregnancy. If
the fetus is positive for the cognate antigen, HPA-reactive
antibodies can bind to fetal platelets and to other cells
expressing HPA, such as endothelial cells and trophoblasts.
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HPA antibodies may cause fetal thrombocytopenia and
increased risk of bleeding, with the risk of bleeding being
most prominent in anti-HPA-la-complicated pregnancies.
The latter may be due to functional impairment of platelets
and endothelial cells caused by the binding of different sub-
types of anti-HPA-1a to the fibrinogen and vitronectin recep-
tors of platelets and endothelial cells respectively.”™ In all
types of HPA antibody-complicated pregnancies, symptoms
can vary from an asymptomatic thrombocytopenia to minor
signs of bleeding such as skin bleeding or large ICH or organ
haemorrhage.’
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HPAs are encoded by single-nucleotide polymorphisms
that result in amino acid changes of certain glycoproteins
(GPs) expressed at the cell surface of platelets. The first
HPA, HPA-1, was described in 1959 by Van Loghem et al. °
Currently, 41 HPAs have been described and named in order
of discovery.” Based on the largest cohort of FNAIT cases so
far, an estimated 78% of the FNAIT cases in the Caucasian
population are caused by anti-HPA-la antibodies and 9%
are caused by anti-HPA-5b antibodies.® In contrast to the
higher rate of anti-HPA-la-mediated FNAIT compared to
the rate of anti-HPA-5b-mediated FNAIT reported in retro-
spective studies, in prospective screening studies anti-HPA-1a
is found in 0-2% of the pregnant women® and anti-HPA-5b
in 1.8% of the pregnant women.'"’ In about 10% of the
HPA-la-incompatible pregnancies anti-HPA-la is present
and in approximately 27% of the HPA-5b-incompatible
pregnancies anti-HPA-5b is present. The discrepancy between
the almost 10 times higher prevalence of anti-HPA-5b in
pregnant women in screening studies but the lower number
of symptomatic FNAIT cases in cohort studies led to the
conclusion that HPA-5b antibodies are clinically less rele-
vant.'"'? Given the high prevalence of anti-HPA-5b in preg-
nant women, it is difficult to determine if anti-HPA-5b can
cause severe neonatal thrombocytopenia or bleeding and
whether anti-HPA-5b in thrombocytopenic neonates is
detected incidentally.

We performed a retrospective cohort study to describe the
differences in the clinical characteristics between anti-HPA-
la-associated FNAIT and anti-HPA-5b-associated FNAIT and
investigated if anti-HPA-5b can be associated with cases of
severe neonatal bleeding.

Patients and methods

Study population

This was a retrospective cohort study that included all newly
detected FNAIT cases identified at Sanquin Diagnostics in
Amsterdam, the national reference laboratory for FNAIT, or
at Leiden University Medical Centre (LUMC), the national
clinical expertise centre on fetal medicine. Cases diagnosed
with FNAIT between January 2002 and January 2020 were
eligible. All mothers and fathers and/or cases were genotyped
for HPA-1, -3, -5 and -15 to determine possible fetal-mater-
nal incompatibilities. Platelet antibodies were screened and
identified with monoclonal antibody-specific immobilisation
of platelet antigens (MAIPA)" and the platelet immunofluo-
rescence test (PIFT) including crossmatching between mater-
nal serum and paternal platelets."* FNAIT was confirmed if
there was clinical suspicion with neonatal thrombocytopenia
(<150 x 10°/1) and/or fetal/neonatal bleeding, confirmed
HPA incompatibility between the mother and child and the
presence of an HPA antibody in the maternal blood sample.
If FNAIT was suspected, because of fetal/neonatal maternal
HPA incompatibility but antibody screening was negative,

postpartum testing was repeated six weeks later to ensure
that HPA-la or HPA-5b antibodies were not missed. All
FNAIT cases that were based on HPA-la- or HPA-5b-
directed antibodies were included. The exclusion criteria
were: cases with additional anti-HPA antibodies, presence of
HPA-1a and HPA-5b antibodies or cases with incomplete
follow-up data regarding bleeding symptoms. FNAIT cases
mediated by alloantibodies directed against HPA-la were
compared to FNAIT cases with alloantibodies directed
against HPA-5b. To improve the readability of this article,
these cases will be referred to as ‘HPA-1a cases’ and ‘HPA-5b
cases’ respectively. The occurrence of human leucocyte-
specific antigen (HLA) antibodies was not considered in this
study. The medical ethical committee Leiden—Delft-The
Hague provided ethical approval (G17.007).

Clinical data collection

Clinical data were obtained by a structured questionnaire sent
to the referring clinician and/or completed by telephone and
from LUMC medical records. All collected data were de-
identified before analysis. The following data were collected:
HPA-alloantibody specificity, fetal/maternal HPA types, gravid-
ity, parity, obstetric history, mode of delivery, gestational age at
delivery, gender, birth weight, bleeding (including type of bleed-
ing and cerebral imaging reports), platelet count at birth, plate-
let count nadir (lowest platelet count), postnatal treatment, type
of postnatal treatment and perinatal death, neonatal sepsis,
asphyxia and the presence of congenital abnormalities and
maternal idiopathic thrombocytopenic purpura (ITP).

Definitions

The following other factors possibly related to neonatal
thrombocytopenia'® were examined; prematurity <32 weeks
gestational age, small for gestational age (SGA, defined as
birth weight <10th percentile'®), neonatal sepsis (defined as a
clinical suspicion of infection and positive blood culture),
perinatal asphyxia (defined as Apgar score <7 at 5 min or
arterial blood pH <7), severe congenital abnormalities and
the presence of maternal thrombocytopenia/ITP. Severe
bleeding was defined as ICH, intraventricular haemorrhage
(IVH) grade III-1V, ICH with parenchymal involvement or
major organ bleeding (requiring supportive care, e.g. red
blood cell transfusion). Minor bleeding was defined as all
other uncomplicated haemorrhages such as petechiae, hae-
matoma and/or mucosal bleeding. Platelet count after birth
was defined as the first platelet count measured after birth.
Platelet count nadir was defined as the lowest platelet count
in the first two weeks after birth.

Outcome modifiers

We report whether FNAIT was diagnosed before or after
birth, and if FNAIT was diagnosed antenatally whether
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treatment with maternal intravenous immunoglobulins
(IVIg) was started. Neonatal platelet counts were analysed
with and without the inclusion of these antenatally treated
cases, as administering maternal IVIg can influence neonatal
platelet counts.

Primary and secondary outcome

The primary outcome was the prevalence of severe bleeding in
children with newly detected anti-HPA-1a- and anti-HPA-5b-
mediated FNAIT. The secondary outcomes were platelet count
after birth, platelet count nadir, the proportion of cases that
received postnatal treatment and mortality. We also investi-
gated whether the presence of HPA-5b antibodies was associ-
ated with thrombocytopenia/neonatal bleeding or if HPA-5b
antibodies are detected incidentally in platelet antibody screen-
ing. Therefore, we assessed the presence of other risk factors
for thrombocytopenia and compared the rate of fetal-mater-
nal HPA incompatibility in multigravida women to the
expected rate of fetal-maternal HPA incompatibility calculated
with gene frequencies in the general population while also
considering the HPA positivity of the father.

Statistical analysis

The HPA-la group was compared to the HPA-5b group.
Descriptive statistics were used to report proportions, medi-
ans with interquartile ranges and means with standard devia-
tions as appropriate. Categorical variables between the
groups were compared with the chi-square test; continuous
variables were compared using the Mann—Whitney U-test.
Data were analysed using IBM SPSS Statistics 25.0 (Chicago,
IL, USA).

Results

The study population is presented in Fig 1. Between 2002 and
2020, 1 864 cases with suspicion for FNAIT were referred for
diagnostic assays; HPA antibodies were detected in 262 cases
(14%). Six cases were excluded from further analysis because
both anti-HPA-1a and anti-HPA-5b could be implicated (ad-
ditional information on these cases is presented in Table SI).
Six other cases were excluded because next to anti-HPA-la/
5b, another HPA antibody was present and the neonate was
positive for the cognate antigen. Anti-HPA-1a or anti-HPA-5b
was detected in 161 cases (8:6%) and 60 cases (3-2%) respec-
tively. HPA incompatibility between mother and child was
confirmed in all 161 HPA-1a cases and in 50/60 (83%) HPA-
5b cases. Clinical follow-up was complete for 80% of cases for
both the HPA-1a group and HPA-5b group.

Clinical characteristics

The clinical characteristics of the FNAIT cases are presented
in Table I. HPA-la and HPA-5b cases did not differ in terms

of the distribution of sex, gestational age at delivery and
birth weight. In both groups, SGA was the most frequent
other risk factor for thrombocytopenia; neonatal sepsis was
more frequent in the HPA-la group and congenital abnor-
malities, asphyxia and maternal ITP were more frequently
reported in the HPA-5b group. In 4% (n = 5) of the HPA-
la cases and 28% (n = 11) of the HPA-5b cases, FNAIT was
strongly suspected during pregnancy due to the finding of
HPA antibodies; subsequently, one (1%) HPA-la case and
11 (11%) HPA-5b cases received antenatal IVIg treatment.

Bleeding

The clinical outcome is reported in Table II. In total, 76%
of the HPA-1la infants had bleeding compared to 31% of
the HPA-5b cases [relative risk (RR) 2-5, 95% confidence
interval (CI) 1-6-4-1, P < 0-001]. The proportion of cases
with severe bleeding did not differ between the HPA-la and
HPA-5b groups (11% and 10% respectively). In total, 14
(11%) HPA-1a cases had ICH; these could be described as
follows: intraparenchymal bleeding (n = 8), subdural bleed-
ing (n = 2), IVH grade IV (n = 1) and subarachnoid bleed-
ing (n=1). Two HPA-la cases had organ bleeding (one
pulmonary bleeding that required mechanical ventilation
and one gastrointestinal bleeding requiring red blood cell
transfusion). In three HPA-1a cases, the ICH was classified
as minor: IVH grade II (n=2) and IVH grade I (n=1).
In four (10%) HPA-5b cases, the ICH diagnosed was
described as severe: IVH grade IV (n = 3), and one other
ICH could not be specified, but because the death of the
fetus could be attributed to the bleeding, it was classified as
severe. One anti-HPA-5b-associated FNAIT case had IVH
grade II (minor bleeding). For both the HPA-la group and
HPA-5b group, severe bleeding was reported in all cases of
perinatal death.

Platelet count, bleeding and postnatal treatment

Figure 2 shows the lowest platelet count per case stratified
for HPA specificity and bleeding symptom severity. The
median platelet counts were lower in the cases with bleed-
ing symptoms, although the relationship between severity
of thrombocytopenia and bleeding risk was not linear;
severely thrombocytopenic infants were observed in the
group with severe and minor bleeding but also in children
without bleeding symptoms. In two HPA-la cases and one
HPA-5b case with severe bleeding that did not receive
antenatal treatment, the platelet count was >25 X 10°/1.
The median platelet count after birth was lower in the
HPA-la group than that in the HPA-5b group
(P < 0-001); however, the median platelet count nadir was
not different between the groups (P = 0-058). Postnatal
treatment was given in 85 HPA-1la cases and eight HPA-5b
cases (RR 3-2, 95% CI 1-7-6-0, P < 0-001); specification of
treatment strategies is listed in Table II. In Table SII
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January 2002 - January 2020
Suspected FNAIT 1864 cases

No anti-HPA antibodies detected 1602 cases

Anti-HPA antibodies detected 262 cases

Exclusion
More than one anti-HPA antibody 12
anti-HPA-1a + anti-HPA-3a n=1
anti-HPA-1a + anti-HPA-5b n=6
anti-HPA-3a + anti-HPA-5b n=3
anti-HPA-1b + anti-HPA-5b n=1
anti-HPA 2b + anti-HPA-5b n=1
HPA specificity was not HPA-1a or HPA-5b 28 cases
No HPA-5b incompatibility 10 cases
No HPA-1b incompatibility 1 case
Newly detected FNAIT (eligible) 211 cases
anti-HPA-1a 161 cases
anti-HPA-5b 50 cases
Exclusion
Lost to follow up anti-HPA-1a 32 cases
Lost to follow up anti-HPA-5b 10 cases

anti-HPA-1a
anti-HPA-5b

129 cases
40 cases

Newly detected FNAIT (included) 169 cases

Fig 1. Flowchart study population. FNAIT, fetal neonatal alloimmune thrombocytopenia; HPA, Human platelet antigen.

clinical outcome is presented stratified by the presence of
other risk factors for neonatal thrombocytopenia. In the
HPA-la group, severe bleeding was observed in the sub-
group with and without other risk factors for neonatal
thrombocytopenia in 18% (5/27) and 9% (9/102) of the
cases respectively. In the HPA-5b group, severe bleeding
was observed in the subgroup with and without other risk
factors for neonatal thrombocytopenia in 6% (1/18) and
14% (3/22) of the cases respectively.

Antenatally suspected FNAIT cases

Five cases in the HPA-1la group and 11 cases in the HPA-5b
group were suspected antenatally; their clinical course is
described in Table SIII. In each group, one case was diag-
nosed during a next pregnancy after the birth of a previous
thrombocytopenic child. All other cases were detected at the
end of the second trimester or beginning of the third trime-
ster, as cerebral abnormalities were observed with routine
ultrasound investigations during pregnancy. In all (4/4) of
the HPA-la cases with suspected antenatal bleeding, ICH
was confirmed by radiography, whereas ICH was confirmed
in only 25% (3/12) of the HPA-5b-associated antenatally sus-
pected FNAIT cases with cerebral abnormalities. In all these

cases, IVIg administration to the pregnant woman was
started. The platelet count was not available for two HPA-1a
cases due to fetal death. The two antenatally detected HPA-
la cases were born with platelet count <30 x 10°/], whereas
all 11 antenatally detected HPA-5b cases were born with high
platelet counts of >120 x 10°/1.

Observed versus expected rate of fetal-maternal
incompatibility

In HPA-immunised women, fetal-maternal incompatibility
in pregnancy can be absent if the father is heterozygous for
the HPA type and immunisation has occurred in earlier
pregnancies. If anti-HPA is an incidental finding in cases
with suspected FNAIT, the rate of HPA-la- or HPA-5b-
positive children in HPA-immunised pregnancies would be
as calculated with the known allele frequencies and taking
the HPA positivity of the father into account (see
Table SIV).!”'® We calculated that in HPA-la-immunised
multigravida pregnancies, with per definition an HPA-la-
positive father, 86% of the infants will be HPA-la-positive.
In HPA-5b-immunised multigravida pregnancies, 52% of
the infants will be HPA-5b-positive. Table III reports the
incompatibility

observed versus expected fetal-maternal
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Table I. Clinical characteristics of the fetal neonatal alloimmune
thrombocytopenia (FNAIT) cases.

HPA-1a HPA-5b
(n=129) (n = 40)

Sex (male),* n (%) 87 (69) 28 (70)
First pregnancy,T n (%) 46 (37) 8 (21)
Gestational age at delivery 3g™ 38"

(weeks %) ¥ median (IQR) (377°-40"")  (367°-39"2)
Premature <32 weeks,? n (%) 3 (3) 1(3)
Premature <37 weeks," n (%) 26 (23) 12 (32)
Birth weight (g)," mean (SD) 3031 (651) 2795 (692)
Small for gestational age (SGA),Y n (%) 23 (21) 8 (22)
Other risk factor for neonatal 27 (21) 18 (45)

thrombocytopenia, n (%)

SGA 16 5

SGA and premature 1

birth <32 weeks

SGA and neonatal sepsis 3 1

SGA and asphyxia 2 0

Premature birth <32 weeks 1 0

Neonatal sepsis 1 1

Asphyxia 1 4

Congenital abnormalities 1 5

Maternal ITP 0 2
Antenatal diagnosis, n (%) 5 (4) 11 (28)
Antenatal treatment, n (%) 1(1) 11 (28)

HPA, human platelet antigen; IQR, interquartile range; ITP, immune
thrombocytopenia; SD, standard deviation; SGA, small for gestational
age.

*Assessed in 127/40 (99%) cases. Missing values for two cases.
TAssessed in 124/38 (98%) cases. Missing values for four cases.
Assessed in 111/37 (90%) cases. Missing values for 17 cases; four
cases of antenatal death were excluded.

SAssessed in 111/36 (87%) cases. Missing values for 22 cases of
which two due to antenatal death.

rates. In all 161 cases (100%) with HPA-la antibodies,
FNAIT was reported as confirmed; all children were HPA-
la-positive. In the cases with anti-HPA-5b antibodies, 50
children were HPA-5b-positive and 10 children were HPA-
5b-negative (Fig 1). Concerning the pregnancies of multi-
gravida women in the HPA-5b group, 79% (38/48) of the
children were HPA-5b-positive. Table SV contains addi-
tional information on the HPA-5b-compatible cases. In
these cases there were various explanations for HPA-5b
immunisation of the mother; earlier pregnancy with an
HPA-5ab father (n = 3), earlier pregnancy from another
father (n = 4), maternal platelet transfusions (n = 1) or it
remained unknown (n = 2).

Discussion

Main findings

This retrospective cohort study describes the differences in
the clinical characteristics between anti-HPA-la-associated

ENAIT and anti-HPA-5b-associated FNAIT. In addition we
evaluated if anti-HPA-5b may be detected incidentally in
children in whom FNAIT is suspected, but who suffer from
thrombocytopenia or bleeding because of other causes. In
our cohort of 1 864 suspected FNAIT cases, anti-HPA-la
and anti-HPA-5b was detected in 8:6% and 3-2% of the cases
respectively. Clinical conditions possibly leading to thrombo-
cytopenia were more frequently present in the HPA-5b group
(45%) compared to the HPA-1a group (21%). We found no
difference in the proportion of cases with severe bleeding
between the HPA-la and HPA-5b groups (11% and 10%
respectively). The nature of severe bleeding was different:
organ bleeding was observed in the HPA-la group only,
ICHs in the HPA-1a group were predominantly parenchymal
and were mostly of intraventricular origin in the HPA-5b
group. Further, three cases (one HPA-la- and two HPA-5b-
mediated) had severe bleeding without severe thrombocy-
topenia (defined as platelet count <25 x 10°/1). Interestingly,
in all 11 HPA-5b cases that received antenatal IVIg treatment
because they were diagnosed prenatally, the platelet counts
remained at >120 x 10%/1 after birth. In multigravida preg-
nant women with a child in whom FNAIT is suspected, all
HPA-1a cases (n = 81) and 79% (n = 38) of the HPA-5b
cases were HPA-incompatible, which is both higher than the
percentages expected by chance of 86-:2% and 52-2% respec-
tively.

Interpretation

In the HPA-la group, FNAIT was more often detected
because of signs of bleeding and median platelet counts were
lower than in HPA-5b cases; these findings are in line with
other retrospective studies.'>'® Those studies also reported
similar proportions (8-16%) of severe bleeding in anti-HPA-
la- and anti-HPA-5b-mediated FNAIT. Similar to our HPA-
5b cases with severe bleeding, platelet counts were normal in
one and modestly low in two cases in this cohort study.'®
One retrospective study found no FNAIT cases with severe
bleeding in the anti-HPA-5b-complicated group.!’ In that
study, fetal-maternal HPA incompatibility was not con-
firmed. Possibly, this could have led to the inclusion of cases
without HPA incompatibility and underestimation of the
bleeding rates. The absence of HPA-5b incompatibility in 10
cases in our cohort underlines the importance of maternal,
paternal and/or fetal HPA typing as part of the diagnostic
workup in FNAIT.

Several factors could be related to the lower risk of bleed-
ing in HPA-5b-incompatible neonates as compared to the
HPA-1la group. It may be that HPA-5b antibodies can lead
to thrombocytopenia and the relatively low level of expres-
sion of HPA-5b may require higher levels of anti-HPA-5b
for platelet destruction.”®*' Perhaps differences in the glyco-
sylation of the Fc tail, the effector part, of the HPA-specific
antibody can explain the variety in clinical outcome in HPA-
5b-mediated FNAIT.**> Fc glycosylation influences the

© 2021 The Authors. British Journal of Haematology published by British Society for Haematology 599
and John Wiley & Sons Ltd. British Journal of Haematology, 2021, 195, 595-603



T. W. de Vos et al.

Table II. Clinical outcome of the FNAIT cases.

HPA-1la (n = 129) HPA-5b (n = 40) P value®

Cases with bleeding, n (%) 98 (76) 12 (30) P < 0-001
Of which minor bleeding 84 (65) 8 (20)
Of which severe bleeding 14 (11) 4 (10)
Platelet count after birth (x10°/1),* median (IQR)

All cases 17 (10-30) 80 (27-170) P < 0001

Cases without antenatal treatment 17 (10-30) 48 (18-81) P = 0-008
Platelet count nadir (x10°/1),* median (IQR)

All cases* 14 (8-27) 55 (17-133) P < 0-001

Cases without antenatal treatment® 14 (8-27) 31 (15-62) P = 0-059
Thrombocytopenia <25 x 10°/L* n (%) 90 (70) 11 (28) P < 0-001
Postnatal treatment given,* n (%) 85 (69) 8 (22) P < 0-001

Platelet transfusion 52 6

Vg 10 1

Platelet transfusion and IVIg 23 1
Perinatal death, n (%) 6 (5) 1(3) P = 1-000

HPA, human platelet antigen; IQR, interquartile range; IVIg, intravenous immunoglobulin; 1, litre; SD, standard deviation.

*Assessed in 122/38 (95%) cases. Missing values for nine cases of which four due to antenatal death.

TAIl HPA-1a cases are compared to all HPA-5b cases, categorical variables (bleeding status, thrombocytopenia <25 x 10%/l, treatment status) were

compared with a chi-square test, perinatal death was compared with the Fisher’s Exact Test, continuous variables (platelet counts) were compared

using the Mann Whitney U-test.

*Platelet count nadir was shown for all cases (122/38) and for the cases without antenatal IVIg treatment only (121/27).

binding and affinity of different Fc receptors on effector cells
and it was shown that Fc afucosylation and increased Fc
galactosylation are associated with severe disease in
FNAIT.>?* The lower platelet count in the HPA-la group
cannot fully explain the differences in clinical outcome
between the HPA-la and HPA-5b cases. As illustrated in Fig
2 and also shown by a study that estimated the risk of bleed-
ing in premature thrombocytopenic infants, thrombocytope-
nia is a poor predictor of the risk for severe bleeding in
infants.>> It may therefore also be that variation in the
pathogenicity of HPA antibodies can be explained by varia-
tion in antibody-induced interference with the function of
their target. Anti-HPA-1a can bind to avp3 expressed on pla-
telets and the endothelium and reduce vascular integrity.»*
It has been shown that the avP3-specific subtype of anti-
HPA-1a is a possible risk factor for occurrence of ICH in the
child> No such effect has been described for HPA-5b
although HPA-5b is carried by a2B1 both on platelets and
endothelial cells.””*®

Given the relatively high proportion of cases with other
risk factors for thrombocytopenia in our group of HPA-5b
cases, together with the observation of the high platelet
counts in neonates from antenatally IVIg-treated mothers
with anti-HPA-5b, we examined if anti-HPA-5b is an inci-
dental finding in cases in which FNAIT is suspected.
Prospective screening studies show that HPA-la immunisa-
tion occurs in 0-2% of pregnant women® and that HPA-5b
immunisation occurs in 1-8% of pregnant women.'® We
found a higher prevalence of anti-HPA-la (8:6%) and anti-
HPA-5b (3:2%) in our retrospective FNAIT cohort. In the
HPA-5b group, but not in the HPA-la group, there were

cases referred because of suspicion of FNAIT but without
HPA-5b compatibility. On the other hand, in children with
thrombocytopenia and bleeding from multigravida women,
fetal-maternal HPA-la or HPA-5b incompatibility with the
presence of HPA antibodies occurred more often than could
be expected. Based on these findings, we conclude that HPA-
5b antibodies in suspected FNAIT cases are not merely an
incidental finding, but can be associated with neonatal
thrombocytopenia, and although less often, with thrombocy-
topenia with bleeding. Our data underline the importance of
screening for HPA-5b antibodies in cases suspect for FNAIT.

All HPA-5b cases (n = 11) that were antenatally antici-
pated with maternal IVIg treatment were born with platelet
counts above 120 x 10%/1. This could be due to a milder
clinical scenario of anti-HPA-5b-mediated FNAIT compared
to anti-HPA-la-mediated FNAIT. It is, however, currently
impossible to identify pregnancies at risk for severe neonatal
outcome in both anti-HPA-la- and anti-HPA-5b-mediated
FNAIT. Therefore, based on these retrospective data, we
would not (yet) recommend to adapt antenatal IVIg treat-
ment regimens based on HPA antibody specificity.

Strengths and limitations

One limitation of our study is the retrospective study design,
which introduces selection bias, especially since there is a
broad range in pathology associated with neonatal thrombocy-
topenia. Our study extends insights into FNAIT by presenting
a cohort of anti-HPA-1a and anti-HPA-5b-associated FNAIT
cases with a high level of information on clinical presentation.
A prospective non-intervention study should be performed for
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Fig 2. Platelet count and clinical outcome. HPA, Human platelet antigen; IVIg, intravenous immune globulins; Black lines represent median
value per group, medians were calculated including cases that were not treated antenatally with IVIg. # Missing values for 4 cases due to mortal-
ity. 9| Missing values for 1 case due to mortality, 2 cases were treated with IVIg during pregnancy (open dots). { Missing values for 2 cases, 1 case
was treated with IVIg during pregnancy (open dot, black border). ® Antenatal IVIg treatment was applied in 9 pregnancies (open dots) of which
one case with platelet count 364 x 10°/1 not shown. [Colour figure can be viewed at wileyonlinelibrary.com]

Table III. Observed versus expected HPA-1a and HPA-5b incompatibility in multigravida women.

HPA-1a incompatibility
confirmed FNAIT

HPA-1la compatible
ENAIT not confirmed

HPA-5b
incompatible
confirmed FNAIT

HPA-5b compatible
ENAIT not confirmed

Observed, n (%)
Expected, n (%)

81 (100)
70 (86)

0
11 (14)

38 (79)
25 (52)

10 (21)
23 (48)

Gravidity status unknown for 34 HPA-1la immunised women and 11 HPA-5b immunised women; numbers were extrapolated based on available

data. Expected rates were calculated based on the German allele frequencies.'®

a true assessment of the differences between the clinical out-
come of pregnancies affected by these antibodies. Currently,
such a study is under way in The Netherlands,* providing the
possibility to determine the incidence of neonatal bleeding in
HPA-5b-incompatible and immunised pregnancies.

Conclusion

Anti-HPA-5b-mediated FNAIT often shows a less severe clin-
ical course compared to anti-HPA-la-mediated FNAIT cases,
with only moderate thrombocytopenia, but can be associated

© 2021 The Authors. British Journal of Haematology published by British Society for Haematology

with severe bleeding. In a minor proportion of cases, anti-
HPA-5b may be an incidental finding and HPA incompati-
bility between the mother and child should be confirmed.
Based on the low proportion and absolute number of
severely affected anti-HPA-5b-mediated FNAIT cases, diag-
nostic tools for predicting the neonatal outcome seem indis-
pensable before the introduction of antenatal screening for
anti-HPA-5b can be considered. To truly assess the natural
history of anti-HPA-5b FNAIT, a prospective screening study
that course of anti-HPA-5b-
complicated pregnancies is needed.

focuses on the natural
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