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Background
We aimed to investigate which factors in the clinical profile of mothers with idiopathic
thrombocytopenic purpura (ITP) can predict neonatal risk of thrombocytopenia.

Methods

Data was retrospectively collected from all pregnant women with ITP who presented to
our institution between 2001 and 2013. Neonatal offspring of these women were classi-
fied into 2 groups based on the presence or absence of neonatal thrombocytopenia
(platelet count < 100x10”/L). Several parameters were compared between the 2 groups,
including maternal age, maternal platelet count, maternal treatment history, and throm-
bocytopenia in siblings. We further examined the correlation between maternal platelet
count at the time of delivery and neonatal platelet count at birth; we also examined the
correlation between the minimum platelet counts of other children born to multiparous
women.

Results

Sixty-six neonates from 49 mothers were enrolled in the study. Thrombocytopenia was
observed in 13 (19.7%) neonates. Maternal treatment for ITP such as splenectomy did
not correlate with a risk of neonatal thrombocytopenia. Sibling thrombocytopenia was
more frequently observed in neonates with thrombocytopenia than in those without (7/13
vs. 4/53, P<0.01). No association was observed between maternal and neonatal platelet
counts. However, the nadir neonatal platelet counts of first- and second-born siblings
were highly correlated (r=0.87).

Conclusion

Thrombocytopenia in neonates of women with ITP cannot be predicted by maternal treat-
ment history or platelet count. However, the presence of an older sibling with neonatal
thrombocytopenia is a reliable risk factor for neonatal thrombocytopenia in subsequent
pregnancies.
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INTRODUCTION ciated with ITP in pregnancy is neonatal thrombocytopenia.

Indeed, the pathogenic antiplatelet antibodies can cross the
placenta and cause neonatal thrombocytopenia, which may

Idiopathic thrombocytopenic purpura (ITP) is an im-
munohematological disorder characterized by acquired
thrombocytopenia with no clinically apparent associated
condition or other clear cause of thrombocytopenia. ITP
is thought to be caused by autoantibodies against non-
polymorphic platelet antigens, although antibodies cannot
be detected in all women with ITP. A major problem asso-

increase the risk of cerebral hemorrhage in newborn infants
[1, 2]. ITP is most prevalent in women of childbearing age;
therefore, managing this disease is of great importance in
clinical obstetrics. In this study, we investigated neonates
with and without thrombocytopenia born to mothers with
ITP and sought to identify factors that predict the risk of
neonatal thrombocytopenia.

(@)@ This is an Open Access article distributed under the terms of the Creative Commons Attribution Non-Commercial License (http://creativecommons.org/licenses/by-nc/3.0)
(@) which permits unrestricted non-commercial use, distribution, and reproduction in any medium, provided the original work is properly cited.
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MATERIALS AND METHODS

Data was retrospectively collected from all pregnant wom-
en with ITP who presented to our institution between 2001
and 2013. The Kyushu University Hospital Ethical Review
Board approved the study (approval number 26-134). The
following information was extracted from the medical chart
of each eligible patient: maternal age, prior splenectomy,
medication during pregnancy, platelet count during early
pregnancy and at delivery, treatments received to raise plate-
let count immediately before delivery (immunoglobulin in-
fusion or platelet transfusion), gestational age at delivery,
neonatal birth weight, Apgar scores, cord artery pH, and
neonatal cord blood platelet count after delivery. Information
collected for each infant included platelet count throughout
the early neonatal period, bleeding complications, and medi-
cal/procedural treatments.

Neonates were classified into 2 groups based on the pres-
ence or absence of thrombocytopenia (defined as a minimum
platelet count during the neonatal period of less than
100x10°/L). The 2 groups were compared for differences
in maternal age, parity, maternal platelet count, maternal
treatment history, gestational age at birth, birth weight, and
thrombocytopenia among an infant’s siblings. We further
examined the correlation between maternal platelet count
at the time of delivery and neonatal platelet count at birth
as well as correlations between the minimum platelet counts
of other children born to multiparous women. In the latter
analysis, if a woman had more than 3 pregnancies, only
data from the first 2 pregnancies were used.

Maternal ITP had been previously diagnosed by hematol-
ogy specialists at the Kyushu University Hospital. ITP is
a diagnosis of exclusion, and criteria for its diagnosis were
as follows: isolated thrombocytopenia for which other causes
were excluded, normal or hypermegakaryocyte production
in the bone marrow, and normal white and red blood cell
counts. In the absence of a definite diagnosis of ITP before
pregnancy, significant thrombocytopenia in the first trimes-
ter with a declining platelet count as gestation progressed
was considered consistent with ITP. Meanwhile, mild throm-
bocytopenia during the second or third trimester and not
associated with hypertension or proteinuria was considered
gestational thrombocytopenia; these patients were not in-
cluded in the study. Detection of maternal serum antiplatelet
antibodies or platelet-associated immunoglobulin G was not
systematically performed because these data were not re-
quired for diagnosis confirmation. Patients were treated with
standard ITP treatment regimens, including corticosteroids
and intravenous immunoglobulins (IVIG). Splenectomy was
performed on patients who were either refractory to steroids
or who were steroid-dependent and on those patients who
failed to respond to IVIG therapy.

Institutional management policies for pregnant women
with ITP were followed. In the second or third trimester,
patients with an indication for treatment were administered
standard-dose steroids as first-line treatment. If the platelet

count was less than 50x10%/L later in pregnancy, aggressive
treatment with IVIG (0.4 g/kg/d for 5 days) was performed
to prepare the patient for labor and delivery. If the maternal
platelet count did not increase more than 50x10%/L despite
aggressive treatment, platelet transfusion was performed to
increase maternal platelet counts to levels sufficient for vagi-
nal delivery or cesarean section. After delivery, platelet
counts were obtained from the neonatal cord blood of each
infant and serial platelet counts were obtained during the
first postpartum week until either the platelet count in-
creased spontaneously or a stable platelet level was observed.
All platelet counts were measured using a Coulter counter
on blood samples collected in EDTA vacutainers.

Data are reported as median (range), discrete variables,
or categories. Univariate analysis of the neonates with throm-
bocytopenia versus neonates without thrombocytopenia was
performed by chi-squared or Mann-Whitney tests for catego-
rical and continuous outcomes, respectively. Correlations
were analyzed using Spearman’s correlation. A P value less
than 0.05 was considered statistically significant. Statistical
analysis was performed using Statistical Package for the Social
Sciences, version 21.0, for Windows (SPSS, Chicago, IL,
USA).

RESULTS

During the study period, 74 neonates were born to 56
mothers with ITP. Because of incomplete data collection,
8 neonates from 7 mothers were excluded from the study.
In total, 66 neonates from 49 mothers were enrolled in the
study.

Table 1 shows the maternal profiles and neonatal outcomes
of all 66 deliveries. The average gestational age at delivery
was 38" weeks (31"-41"%). Eleven patients who had pre-
viously undergone splenectomy delivered 12 infants. The
median maternal platelet count was 90x10°/L (range, 10—
325x10°/L) during early pregnancy and 112x10%/L (range,
26-425x10°/L) at delivery. Treatment with corticosteroids
had been performed during pregnancy in 18 cases (27%).
Before delivery, 12 pregnant women (18%) had received
IVIG injections and 9 (14%) had received platelet trans-
fusions (these agents were used to elevate platelet counts
to prevent bleeding complications during the intrapartum
period). As a result, bleeding amounts at the time of delivery
were less than 1,000 mL in these mothers. In this series,
no asphyxiated neonates (Apgar score at 5 min <6 or um-
bilical cord pH <7.0) were observed. The neonatal platelet
count at birth was 19-450x10°/L with a median platelet
count of 202x10%/L. Thrombocytopenia (platelet count
<100x10°/L) was diagnosed in 13 (19.7%) infants. No neo-
nates required platelet transfusion and no neonate suffered
from intracranial hemorrhage.

Table 2 shows the clinical profiles of neonates with throm-
bocytopenia (platelet count at nadir <100x10%/L). Thirteen
neonates born to 9 mothers were thrombocytopenic. Among
these neonates, the maternal platelet count was less than
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100x10°/L in 6 mothers during early pregnancy and less
than 100x10”/L in 6 mothers at the time of delivery. Postnatal
treatment of infants with severe thrombocytopenia consisted
solely of IVIG administration (N=2).

Table 1. Maternal profiles and neonatal outcomes.

Median (range)

Characteristic or number (%)

Maternal age at delivery (yr) 31 (20-43)
Parity 0(0-3)
Primiparous 35 (53%)
Multiparous 31 (47%)
Maternal platelet count
In early pregnancy (x10°/L) 90 (10-325)
At delivery (x10°/) 112 (26-425)

Bleeding tendency during pregnancy 0 (%)
Maternal treatment for ITP

Splenectomy before pregnancy 12 (18%)

PSL during pregnancy 18 (27%)

IVIG before delivery 12 (18%)

Platelet transfusion before delivery 9 (14%)
Neonatal outcome

Gestational age at birth (wks) 38"% (317%-417%)

Birth weight (g) 2,905 (1,030-3,768)

Apgar score at T min 8 (4-9)

Apgar score at 5 min 9 (7-10)

Cord artery pH 7.316 (7.042-7.420)

Neonatal platelet count at birth (x1 0°/L) 202 (19-450)

Neonatal platelet count at nadir (x1 0°/L) 186 (11-450)

Intracranial hemorrhage 0 (0%)
Treatment for neonatal thrombocytopenia

IVIG 2 (3%)

Platelet transfusion 0 (0%)

Abbreviations: ITP, idiopathic thrombocytopenic purpura; IVIG,
Intravenous immunoglobulins; PSL, prednisolone.

Table 2. Clinical profiles of neonates with thrombocytopenia.

Table 3 shows the predictive value of maternal treatment
history, maternal platelet count, and other parameters for
predicting neonatal thrombocytopenia. Maternal treatments
such as splenectomy, betamethasone use during pregnancy,
IVIG administration, and platelet transfusion before delivery
did not correlate with the risk of neonatal thrombocytopenia.
Thrombocytopenia in siblings was more frequently observed
in infants with neonatal thrombocytopenia than in those
without (P<0.01).

Fig. 1 shows the correlation between maternal platelet
count at delivery (x axis) and neonatal platelet count at
birth (y axis). No correlation was observed between these
2 parameters.

Fig. 2 shows the distribution of the maternal platelet count
during early pregnancy and at delivery relative to neonatal
thrombocytopenia (platelet count at nadir < 100x10°/L).
Neonatal thrombocytopenia occurred at similar rates in each
group and a definite tendency was not found.

Among the 49 mothers included in the study, 14 were
multiparous. Fig. 3 shows the correlation between the mini-
mum platelet counts of the first and second children born
to multiparous mothers. A strong positive correlation was
observed between neonatal platelet counts among the first
and second children, with a Spearman correlation coefficient
of 0.87 (P<0.0001).

DISCUSSION

ITP is an autoimmune disorder caused by autoantibodies
against several platelet membrane glycoproteins and results
in platelet destruction within the reticular endothelial
system. ITP predominantly affects young women of re-
productive age; therefore, managing maternal ITP is of great
importance in clinical obstetrics. Pregnancy can exacerbate
ITP, and platelet counts have been shown to decrease

Platelet count

Maternal platelet Maternal platelet

Neonate Mother at nadir e Gestfatlonal oge Blnwel ety count during early ~ count at delivery
(x10°L) treatment  at birth (wks) (grams) route pregnancy (x10°/L) (x10°L)
1 A 62 None 3770 1984 CS 80 83
2 B 21 None 40" 2974 VD 32 53
3 B 50 None 36™° 1984 VD 15 50
4 C 1 IVIG 38"° 2468 CS 173 202
5 C 17 IVIG 38" 3090 CS 123 169
6 C 64 None 38"? 3115 CS 153 183
7 D 85 None 40" 3244 VD 200 242
8 D 21 None 37%° 2662 CS 335 325
9 E 72 None 38" 3155 VD 218 265
10 F 85 None 327%° 1030 CS 97 112
11 G 95 None 3970 3566 VD 65 94
12 H 85 None 37%2 3045 VD 128 87
13 | 58 None 38™° 2635 CS 57 81

Abbreviations: CS, cesarean section; IVIG, intravenous immunoglobulins; VD, vaginal delivery.
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Table 3. Predictive parameters for neonatal thrombocytopenia.

Neonates with thrombocytopenia

Neonates without

Parameter (platelet count <100x10%L) (N=13)  thrombocytopenia (N=53) P

Maternal age at delivery (yr) 7 (20-34) 31 (21-43) 0.01
Maternal parity 1(0-3) 0(0-2) 0.07
Multiparous mothers 9 (69%) 22 (42%) 0.14
Maternal platelet count during early pregnancy (x10°/L) 123 (15-335) 85 (10-320) 0.33
Maternal platelet count before delivery (x10%/L) 103 (50-325) 116 (26-425) 0.29
Maternal history of splenectomy 2 (15%) 10 (19%) 1.0

Maternal PSL therapy during pregnancy 2 (15%) 16 (30%) 0.49
Maternal IVIG before delivery 1 (8%) 11 (21%) 0.43
Maternal platelet transfusion before delivery 1 (8%) 8 (15%) 0.81
Gestational age at birth (wks) 38%7 (327%-40™") 38%* (3177417 0.25
Birth weight (g) 2,974 (1,030-3,566) 2,905 (1,782-3,768) 0.50
Thrombocytopenia in siblings 7 (54%) 4 (8%) <0.01

Abbreviations: IVIG, intravenous immunoglobulins; PSL, prednisolone.

500

400

300 °

2004 o g °

100 % ¢ %

Infant platelet count at birth (x109/L)

0 100 200 300 400 500
Maternal platelet count at delivery (x109/L)

Fig. 1. Correlation between maternal platelet count at the time of
delivery and neonatal platelet count at birth.

throughout gestation in 50% of pregnancies [3]. Although
it is well known that pregnant women with ITP can deliver
neonates with severe thrombocytopenia, the exact cause of
the neonatal thrombocytopenia is unknown. Circulating an-
tiplatelet antibodies can cross the placenta and may cause
a passive neonatal immune thrombocytopenia, but anti-
platelet antibodies are not always detectable in maternal
serum.

Severe thrombocytopenia in the newborn can cause hem-
orrhagic manifestations, the most dangerous of which is in-
tracranial hemorrhage. In our cohort, thrombocytopenia was
observed in 19.7% of neonates, which is similar to rates
previously described [4-8]. Although its incidence is rela-
tively low, intracranial bleeding is a serious thrombocytope-
nia complication in neonates born to mothers with ITP [4,
5, 9, 10]. Further, a prenatally diagnosed case of fetal intra-
cranial hemorrhage secondary to maternal ITP has recently
been reported [11]. Fetal and neonatal hemorrhagic compli-
cations remain the most pressing issues in the obstetric man-

agement of women with ITP. Our study reviewed 66 deliv-
eries in 49 women with ITP. No bleeding complications
occurred in any neonate, despite platelet counts at birth
being less than 100x10”/L in 13 infants and less than 50x107/L
in 4 infants.

Recent studies have attempted to determine which factors
may predict thrombocytopenia in infants born to mothers
with ITP. Several studies have found a poor correlation be-
tween maternal and neonatal platelet counts [12-15]. In
agreement with these studies, we failed to find a definite
correlation between these counts. Other investigators have
found that maternal splenectomy before pregnancy is pos-
itively correlated with neonatal thrombocytopenia [2, 6, 13,
16-18], but we observed no such correlation. Hence, it may
not be possible to predict neonatal thrombocytopenia based
on maternal clinical profiles.

Given that many of the mothers in our study were multi-
parous, we compared platelet counts among first and second
siblings. We found a strong positive correlation between
neonatal thrombocytopenia among siblings. Thrombocyto-
penia in a sibling was more frequently observed in neonates
with thrombocytopenia than in neonates without throm-
bocytopenia. Based on this result, we conclude that the pres-
ence of an older sibling with neonatal thrombocytopenia
is a risk factor for neonatal thrombocytopenia in subsequent
pregnancies. Previous studies have described similar findings
[18-20]. The precise mechanisms underlying this phenomen-
on remain unclear. However, it is possible that the biological
aggressiveness of the maternal antibodies and their avidity
for platelets remain unchanged over time and over multiple
pregnancies [20].

Our study has several limitations. The first is the retro-
spective study design. Our data collection was limited to
information documented in the patient’s medical chart and
available in the laboratory database. For example, we were
unable to include information on platelet-associated im-
munoglobulin G and serum antiplatelet antibody levels be-
cause these data were not collected for every patient.
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Fig. 2. Distribution of the maternal platelet count during early pregnancy and at delivery relative to neonatal thrombocytopenia.
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Fig. 3. Correlation between the minimum platelet (plt) counts of the
first and second siblings born to multiparous mothers with idiopathic
thrombocytopenic purpura.

Furthermore, the postnatal platelet count was not followed
for every neonate with a normal platelet count at birth.
For these neonates, the nadir platelet count was assumed
to be identical to the platelet count at birth. The study
is also limited by sample size. Although our sample size
was relatively large compared with other single-center stud-
ies, a larger number of study participants is required for
reliable multivariable analysis. Finally, our hospital is a major
referral center for pregnancies complicated by severe mater-
nal diseases; this referral bias may have led to the inclusion
of patients with particularly severe diseases.

In conclusion, the incidence of poor neonatal outcomes
for mothers with ITP is extremely low. We were unable
to predict neonatal thrombocytopenia based on maternal
factors such as treatment history or platelet count during
pregnancy. The presence or absence of an infant’s sibling
with thrombocytopenia was the only parameter to predict
the neonatal clinical course of a subsequent pregnancy.
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