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ABSTRACT

Background: Gestational hypertension, preeclampsia and eclampsia syndrome is a multi-system disorder associated
with adaptive changes in the fetal circulation and causes a marked imbalance in the haemostatic system of the mother
and the neonate. These babies may have platelet changes and can lead to serious neonatal complication like sepsis and
bleeding manifestations including intracranial hemorrhage. Therefore early platelet screening of these infants is
recommended.

Methods: This is a prospective study conducted at Sri Adichunchanagiri Institute of Medical Sciences from January
2011 to January 2013. The case group comprised of 150 neonates born to mothers diagnosed either with gestational
hypertension, preeclampsia and eclampsia while controls comprised of 150 apparently healthy newborns born to
normotensive mothers without maternal complications, born during the same period. Cord blood was collected from
these babies and platelet count was studied.

Results: Mothers with gestational hypertension, preeclampsia and eclampsia syndrome had a higher number of
premature and small for gestational age babies. Platelet counts were significantly decreased in these mothers and
babies compared to controls. The platelet count in the baby was affected by the severity of hypertension in the
mother. At higher levels of maternal systolic and diastolic blood pressure the number of babies in the case group
presenting with thrombocytopenia increased.

Conclusions: As these babies are more prone for development of thrombocytopenia during the early neonatal period,
these babies should be closely monitored and managed in order to decrease the perinatal morbidity and mortality.
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INTRODUCTION The  major  mechanism  underlying

neonatal

Hypertensive disorders of pregnancy complicate about
8%-10% of all gestations." Hypertensive disorders are
responsible for significant maternal and perinatal
morbidity and mortality. Intracranial hemorrhage is the
commonest cause of death associated with hypertension.?
The lower the platelet count, the greater are the maternal
and fetal morbidity.>

thrombocytopenia is impaired platelet production. In 75%
of all cases, the low platelet count is either present at
birth or develops by 72 hours of life.* Only a minority of
these patients have immunological disorders or
coagulopathy causing thrombocytopenia. Most of the
remaining patients are preterm neonates born after
pregnancies complicated by placental insufficiency
and/or fetal hypoxia, for example maternal pre-eclampsia
and fetal intrauterine growth restriction. Neonates with
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this early onset thrombocytopenia have impaired
megakaryocytopoiesis  and platelet  production;
megakaryocytes and their precursor and progenitor cells
are considerably reduced at birth and levels of the
megakaryocytopoietic  cytokine thrombopoietin  are
therefore elevated.”

In pregnancies complicated by gestational hypertension,
pre-eclampsia and eclampsia syndrome,
thrombocytopenia is generally identified at birth or
within the first 2-3 days following delivery, with
resolution by 10 days of life in most cases. Severity of
thrombocytopenia related to preeclampsia is highly
variable, with a small percentage of infants developing
severe or clinically significant thrombocytopenia
(<50,000/uL).*® One potential mechanism is that the
resultant fetal hypoxia, has a direct depressant effect on
megakaryocyte proliferation. At present, there is a
paucity of evidence-based recommendations to guide
clinicians on which platelet counts warrant intervention.
Given the inherent risks of platelet transfusions, including
the induction of a systemic inflammatory response and
worsening of lung function immediately following the
transfusion, additional studies are needed to guide clinical
management.”®

Platelet abnormalities in infants born to hypertensive
mothers can lead to serious neonatal complication like
sepsis (higher in preterm than in term neonates) and
bleeding manifestations including intracranial
hemorrhage from platelet deficiency due to any cause.’
Therefore early haematological screening of these infants
is recommended. Hence the purpose of this study is to
identify the early platelet changes of the infants born to
mothers with gestational hypertension, preeclampsia and
eclampsia syndrome, so as to anticipate, diagnose and
treat them early to decrease the perinatal morbidity and
mortality.

METHODS

This prospective randomized case control study was
conducted at Adichunchanagiri Institute of Medical
Sciences, B.G. Nagara from January 2011 to January
2013. The case group included 150 neonates born to
mothers whose blood pressure was more than or equal to
140/90mmHg, detected after the twentieth week of
pregnancy. They were classified as gestational
hypertension (new onset non proteinuric Hypertension),
preeclampsia (proteinuric Hypertension) and eclampsia
(seizures that cannot be attributed to other causes in a
woman with preeclampsia). Babies born with congenital
malformations and those born to mothers with other
problems like diabetes mellitus, severe anaemia, chronic
hypertension, chronic disease and nutritional were
excluded from the study. Institutional review board
approval was obtained for the study and written informed
consent was taken from the parents for the study. The
control group comprised apparently 150 healthy
newborns born to normotensive mothers without maternal

complications, born during the same period. Maternal
details like age, parity, immunisation status, gestational
age, onset of symptoms, blood pressure recording,
presence of seizures and proteinuria, details of labor,
mode of delivery and presence of complications if any
during labor were also recorded. Baby details like name,
sex, date of birth, time of birth, Apgar score, gestational
age (by New Ballard’s scoring system) were recorded.
General and physical examination of the neonates was
done, including anthropometric measurements. Cord
blood was collected and platelet count of newborn was
estimated using automated cell counter method using
SYSMEX KX-21 Automated haematology analyser
B2584 08/2007 Japan. Platelet count was confirmed by
peripheral smear examination and REES ECKER
method. Thrombocytopenia refers to a reduction in
platelet count to < 150 x 10%/L or < 1.5 lakhs/cumm).*

Analysis of variance (ANOVA) has been used to find the
significance of study parameters between three or more
groups of patients, Student t test (two tailed, independent)
has been used to find the significance of study parameters
on continuous scale between two groups Inter group
analysis) on metric parameters. Chi-square/ Fisher Exact
test has been used to find the significance of study
parameters on categorical scale between two or more
groups. Pearson’s correlation has been used to show the
relationship between the mothers and the babies’ values.
And SPSS 15.0 statistical software was used for the
analysis of the data.

RESULTS

Table 1: Distribution of Baby Platelet count in two
groups of newborns.

Baby Platelet Cases (n=150) Controls
count

<1 lakh 64(42.7%) 6(4%)
1-1.50 22(14.7%) 10(6.7%)
1.5-2.0 22(14.7%) 54(36%)
2.0-3.0 38(25.3%) 70(46.7%)
>3.0 4(2.7%) 10(6.7%)

A Comparative Case-Control study was undertaken to
study the platelet count of new born, which included 150
babies born to mothers with gestational hypertension,
preeclampsia and eclampsia syndrome (cases) and an
equal number of babies (150) born to mothers without
gestational hypertension, preeclampsia and eclampsia
syndrome (controls).

Approximately half of the pregnancy induced
hypertension mothers in our study were preeclamptic
(48%) while eclampsia (14.7%) and gestational
hypertension (37.3%) mothers constituted the rest. In this
study 64% (96/150) of gestational hypertension,
preeclampsia and eclampsia syndrome mothers needed
caesarean section for the delivery of their babies while
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only 40% (60/150) of mothers in the control group
needed caesarean section. This observation was
statistically significant (P value = 0.003).

In this study highest rate (45.5%) of prematurity was
observed in neonates born to eclamptic mothers, while
27.7% of the preeclamptic mothers gave birth to
premature babies. Prematurity was least commonly
observed in the gestational hypertension group with a rate
of 17.9%. 38 of the cases had intrauterine growth
retardation while the rest (112 cases) had normal

intrauterine growth. 15.8%, 57.9% and 26.3% of babies
born to mothers with gestational hypertension,
preeclampsia and eclampsia respectively had intrauterine
growth retardation.

Mothers with gestational hypertension, preeclampsia and
eclampsia syndrome showed a lower platelet count than
the controls which was found to be statistically
significant. The mothers mean platelet count was 1.98 +/-
0.65 lakhs for the cases against 2.45 +/- 0.62 lakhs in the
controls which related to a P value of <0.001.

Table 2: Association of Maternal Platelet count with Baby Platelet count in cases.

Mother platelet Baby platelet count

| count <1 lakhs 1.0-1.50 lakhs 1.5-2.0 lakhs 2.0-3.0 lakhs >3.0 lakhs
<1 lakh (n=4) 2(50%) 0(0%) 0(0%) 2(50%) 0(0%)
1-1.50 (n=36) 24(66.7%) 0(0%) 4(11.1%) 6(16.6%) 2(5.6%)
1.5-2.0 (n=40) 16(40%) 8(20%) 6(15%) 10(25%) 0(0%)
2.0-3.0 (n=62) 20(32.2%) 12(19.4%) 12(19.4%) 16(25.8%) 2(3.2%)
>3.0 (n=8) 2(25%) 2(25%) 0(0%) 4(50%) 0(0%)

Table 3: Pearson correlation between neonate platelet count with maternal SBP and DBP in cases.

Neonate

platelet count

| Maternal BP <1 lakh 1.0-1.50 lakh 1.50-2.0 lakh 2.0-3.0 lakh >3.0 lakh
(n=64) (n=22) (n=22) (n=38) (n=4)
SBP (mm Hg)
<140 0(0%) 0(0%) 0(0%) 0(0%) 0(0%)
140-149 14(21.9%) 12(54.5%) 9(41.7%) 15(38.9%) 0(0%)
150-159 26(40.6%) 2(9.1%) 4(16.6%) 6(16.7%) 0(0%)
>160 24(37.5%) 8(36.4%) 9(41.7%) 17(44.4%) 4(100%)
DBP (mm Hg)
<90 0(0%) 0(0%) 0(0%) 0(0%) 0(0%)
90-99 18(28.1%) 6(27.3%) 10(45.5%) 12(31.6%) 0(0%)
100-109 22(34.4%) 8(36.4%) 8(36.4%) 16(42.1%) 0(0%)
>110 24(37.5%) 8(36.4%) 4(18.2%) 10(26.3%) 4(100%)

The babies born to mothers with gestational hypertension,
preeclampsia and eclampsia syndrome had a mean
platelet count of 1.42 lakhs for the cases against a mean
of 2.09 lakhs for the controls, which was statistically
significant with a P value of < 0.001. The mean platelet
count was lowest 1.29 lakhs in babies born to eclamptic
mothers, while it was lower 1.40 lakhs in babies of
preeclamptic mothers than that of babies born to mothers
with gestational hypertension (1.50 lakhs). 57.3%
(86/150) of babies born to mothers with gestational
hypertension, preeclampsia and eclampsia syndrome had
thrombocytopenia compared to 10.6% (16/150) in
controls. This observation was highly significant with P
value <0.001.

Table 2 shows mother platelet count is significantly
associated with baby platelet count with P=0.028. The
lower the maternal platelet counts the number of babies
presenting with thrombocytopenia increased and this
observation was statistically significant.

Table 3 shows the platelet count in the baby was affected
by the severity of hypertension in the mother. At higher
levels of maternal systolic and diastolic blood pressure
the number of babies in the case group presenting with
thrombocytopenia increased.

In our study 10 of the premature babies and 4 babies with
term gestation who had thrombocytopenia developed
proven sepsis within 72 hours of life. 3 preterm baby and
7 term babies with thrombocytopenia developed probable
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sepsis within 72 hours of life. All of these babies
recovered and were discharged following appropriate
management.

DISCUSSION

Hypertensive disorders are one of the most common
obstetric complications in pregnancy. These disorders
provide great challenges for obstetricians and
neonatologists because they are associated with a number
of adverse maternal outcomes and short and long term
neonatal complications.  Gestational  hypertension,
preeclampsia and eclampsia syndrome have important
implications for the mother and her baby, suggesting that
it is not a simple gestational disorder but a clinical
syndrome involving important maternal and fetal vascular
aIterlaluions that can persist and cause diseases in later
life.

There is concern about the possible relationship between
gestational hypertension, preeclampsia and eclampsia
syndrome and sepsis, and a higher incidence of sepsis
was reported in preterm infants of mothers who have
HELLP syndrome (haemolysis, elevated liver enzymes,
low platelet count) and severe preeclampsia compared to
normotensive mothers.”? In the Brazilian Network on
Neonatal Research cohort study, a similar incidence of
early onset sepsis (4.6% vs. 4.2%) and late onset sepsis
(24% vs. 22%) was found in very low birth weight
infants born to preeclamptic and normotensive mothers
respectively.”® In our study 24 babies developed proven
sepsis within 72 hours of life requiring admission and
management in the neonatal intensive care unit. 10 of
these were preterm babies while 4 babies were of term
gestation. All 14 babies recovered following appropriate
treatment and were discharged. 10 babies in our study (7
term and 3 preterm) developed probable sepsis and were
also discharged following appropriate treatment. All of
these 24 babies had thrombocytopenia.

Although none of the mothers in this study had HELLP
syndrome, platelet counts were noted to be lower in these
mothers than those of controls. Thrombocytopenia
(platelet count < 1.5 lakhs) was observed in 40 (24%)
mothers; while 24% mothers were found to have platelet
counts between 1.5 and 2 lakhs. Thrombocytopenia as a
complication of maternal gestational hypertension,
preeclampsia and eclampsia syndrome has been well
documented-Pritchard JA et al noted thrombocytopenia in
30% of mothers with gestational hypertension,
preeclampsia and eclampsia syndrome with 7% having
counts below 50,000 which was comparable to our
study." Brazy JE et al have documented
thrombocytopenia in 57% of such mothers and one fourth
of them had platelet counts < 50,000.

The most significant difference found in our study was
the presence of thrombocytopenia in the babies born to
mothers with gestational hypertension, preeclampsia and
eclampsia syndrome. Thrombocytopenia was present in

57.3% of our cases which was almost twice of that
observed in other studies. Brazy JE et al noted
thrombocytopenia in 36% of infants of mothers with
severe preeclampsia- eclampsia, Bhat YR et al and Fraser
SH et al reported thrombocytopenia which complicated
all maternal hypertension subtypes in 36% and 35% of
babies respectively. Sivakumar S et al noted
thrombocytopenia in 22% of the cases while Burrows RF
et al and Weinstein L et al recorded thrombocytopenia in
9.2% and 16% of babies respectively.”? However
Pritchard JA et al have documented thrombocytopenia in
only 4.2% of babies even though 30% of mothers had
thrombocytopenia.™

In the present study thrombocytopenia was observed in
10.6% of the controls and this observation was
comparable to that of Brazy JE et al who observed
thrombocytopenia in 11% of the controls, while Burrows
RF et al observed thrombocytopenia in only 2.2% of the
controls.****

The mean platelet count was lowest 1.29 lakhs in babies
born to eclamptic mothers, while it was lower 1.40 lakhs
in babies of preeclamptic mothers than that of babies
born to mothers with gestational hypertension (1.50
lakhs).

Out of the 86 babies having thrombocytopenia, 64
(42.7%) babies had a platelet count less than 1 lakh while
the 22 (14.7%) other babies with thrombocytopenia had
counts between 1-1.5 lakhs. 16 of the babies had counts
below 50,000. The number of babies in our study having
platelet counts less than 1 lakh was almost four times of
that of Sivakumar S et al who reported a platelet count of
less than 1 lakh in 5 (10%) out of 11 babies with
thrombocytopenia, while 6 (12%) of the babies had
counts between 1-1.5 lakhs and only one baby had counts
below 50,000.'” 14.7% of the babies in our study had low
normal platelet counts between 1.5 and 2 lakhs and this
observation was almost half of that noted by Thiagarajah
S et al who reported low normal counts (1.5-2 lakhs) in
30% of the babies.?

In our study we were able to obtain a statistically
significant correlation (P=0.028) between the infants
platelet count and the maternal platelet count. When the
mothers platelet count was in the range of < 1 lakh, 1-1.5
lakhs, 1.5-2 lakhs, 2-3 lakhs and > 3 lakhs,
thrombocytopenia was seen in 2, 24, 24, 32, 4 babies
respectively. This observation was comparable to that of
Brazy JE et al who have noted that the degree of
thrombocytopenia in the infant was significantly related
to the depression in maternal platelet counts.*> However
Siva Kumar S et al, Burrows RF et al and Pritchard JA et
al have not noted similar correlation.***#*°

In this study a statistically significant correlation between
the infants’ platelet count and severity of maternal
hypertension was not obtained though the number of
babies born to mothers with gestational hypertension,
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preeclampsia and eclampsia syndrome presenting with
thrombocytopenia was higher with higher levels of
maternal systolic and diastolic blood pressure. This
finging was similar to that observed by Sivakumar S et
al.

Severe neonatal thrombocytopenia <50,000/mm?® can be
associated with increased risk of hemorrhage.?* However
none of the babies in our study had any bleeding
manifestations and there was no increased risk of
intracranial hemorrhage following vaginal
delivery/instrumental delivery.

Our study was an attempt to study the platelet count
changes that may be seen in neonates born to mothers
with  gestational hypertension, preeclampsia and
eclampsia syndrome and to compare them with babies
born to normotensive mothers.

Platelet counts were more affected in babies of eclamptic
and preeclamptic mothers than in mothers with
gestational hypertension, suggesting that the severity as
well as the duration of hypertension play a vital role in
influencing the platelets of babies born to mothers with
gestational hypertension, preeclampsia and eclampsia
syndrome and eventually the final neonatal and perinatal
outcome.

Since babies born to mothers especially with
preeclampsia and eclampsia are more prone for
development of prematurity, low birth weight and
intrauterine growth retardation and thrombocytopenia
during the early neonatal period, these babies should be
closely monitored so as to facilitate early detection and
management of sepsis and bleeding tendencies in order to
attempt to provide these babies with decreased morbidity
and improved growth, development and survival.
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