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ABSTRACT

Background: Thrombocytopenia is defined as a platelet count of less than 150x102 pl. It is commonly diagnosed and
has attracted more interest from researchers during recent years, especially in Hypertensive disorders of pregnancy.
This study was done to estimate the incidence of thrombocytopenia in pregnant women diagnosed with hypertensive
disorders of pregnancy and to correlate its severity with the degree of thrombocytopenia.

Methods: In the study 150 women admitted in the OBG Department at Rajarajeswari Medical College and Hospital,
Bengaluru during August 2015-August 2016 were included. Hypertensive disorders of pregnancy cases were
classified into: Gestational hypertension, mild preeclampsia, severe preeclampsia, haemolysis, elevated liver enzyme
levels, and low platelet levels (HELLP) syndrome and eclampsia. The incidence and severity of thrombocytopenia
along with maternal and foetal complications encountered in the five groups were analysed. Data were arranged in
Microsoft Excel version 2010, and statistically analysed by SPSS version 23.

Results: Preeclampsia- mild (29.25%) and severe (22.5%), accounted for most of the cases followed by eclampsia
(3%) and gestational HTN (1.5%). Among these hypertensive patients, mild thrombocytopenia was noted in 60 cases
(40%), moderate thrombocytopenia 48 (32%), severe thrombocytopenia 12 (8%), and normal platelet counts 30
(20%) were noted. Poor maternal outcome was seen 10.67% cases due to HELLP syndrome and postpartum
haemorrhage. Poor foetal outcome was seen in 16% cases due to intrauterine growth restriction and perinatal
mortality.

Conclusions: Hypertensive disorders of pregnancy is recognized as a major cause of gestational thrombocytopenia.
Careful follow up during and after pregnancy is recommended.
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INTRODUCTION

Hypertensive disorders of pregnancy are defined as
hypertension that occurs in pregnancy for the first time
after 20 weeks of gestation, disappearing following
delivery of the baby.! It is the most common medical
disorder of pregnancy, that leads to a complicated multi-
organ failure in the mother. It is one of the most common
causes of both maternal and neonatal morbidity.?

It is a global problem and complicates approximately 10-
17% of pregnancies. The incidence of PIH in India ranges

from 5% to 15%.% Hemorrhage occupies an important
factor in the etiology of maternal mortality and therefore,
remains a major problem.*

Currently, there is no screening test that would help in
identifying which pregnancy will be associated with PIH
or assess its severity.> A variety of hematological
abnormalities may occur in women with PIH of which
thrombocytopenia is the most common.58

Platelets are produced in the bone marrow and remain in
blood for about 2 weeks before they are destroyed in the
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reticuloendothelial system. The normal platelets count
ranges between 150 and 450x10%ul which is also the
same as that is mostly recorded during the normal
pregnancy.®°

Gestational thrombocytopenia (GT)-thrombocytopenia
during pregnancy (PIT)-occurs in late gestation, and its
frequency increases during the last few weeks of
gestation, and it occurs also during the last few weeks of
the second trimester. PIT is commonly mild
(>100x103%ul), and resolves usually completely after
delivery; however, severe thrombocytopenia
(<70%x10%ul.) rarely occurs.! Several studies have
reported fetal and/or neonatal thrombocytopenia in 4-
13% GT’s mothers.!?

During pregnancy, fluid retention occurs because of
sodium and water retention under estrogen and
progesterone hormone effects, leading to hemodilution.
This leads to lower hematocrit (dilution or pseudo-
thrombocytopenia). Burrows et al reported that the
frequency of PIT was 5%, while Kaplan et al.t®
observed PIT in about 7% of pregnancies. This increase
was claimed to be related to previously acquired or
inherited diseases or pregnancy related complications
such as preeclampsia, sepsis, or pregnancy-induced
disseminated intravascular coagulation.*

The underlying cause of GT cannot usually be identified
in about 75% of the cases. In such cases, GT is generally
assumed to be secondary to increased platelet
consumption within the placental circulation and/or to
hormonal inhibition of megakaryocytopoiesis. This type
of thrombocytopenia is known as asymptomatic
thrombocytopenia; it, however, does not cause any
clinical adverse effects in the mother or the baby.'%
Asymptomatic thrombocytopenia is reported in 5% of
normal pregnancy at preterm, whereas about 15% of
pregnant women develop severe thrombocytopenia if
they develop preeclampsia during the last term.3
Thrombocytopenia occurs more and slightly severer in
twin pregnancy than in singleton pregnancy.'®

The criteria to diagnose gestational thrombocytopenia are
as follows: platelets count is normal outside pregnancy,
occurs  late  in  gestation, no  fetal/neonatal
thrombocytopenia and complete recovery with normal
platelets count, and function after delivery.” GT is
considered a benign condition during pregnancy, and it
does not require greater intensive care than routine
obstetrical care.'216

Thrombocytopenia can be due to idiopathic
thrombocytopenic purpura (ITP) which is caused mostly
because of the formation of autoimmune antibodies. Most
of GT manifestations are similar to ITP. Letsky et al
reported that differentiating ITP from gestational
thrombocytopenia by antibodies immunoassays is
difficult, while at least one or two of ITP-induced
antibodies are present in PIT.1%17 GT is usually not severe
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and has not significant effect on neonatal thrombocyte
count. On the contrary, ITP is usually severe during
pregnancy, but it improves after delivery in mothers; and
severe thrombocytopenia may occur in about 5-10% of
offspring of the affected mothers.81°

Preeclampsia prevalence is variable, the estimated
incidence is 5-10% of all pregnancies, with a higher
incidence in the first pregnancy especially in women aged
less than 20 years.!® The frequency and severity of
thrombocytopenia increase with the severity of
preeclampsia, and are greater in patients with the HELLP
syndrome or in those who have a full-blown eclampsia
with disseminated intravascular coagulation.?® Mangann
et al reported that overall incidence of thrombocytopenia
in pregnancy is 8%.%* PIT incidence drops to 5.1%, when
obstetric or medical conditions are excluded, and almost
three-fourths of all cases are due to PIT.

A variety of hematological abnormalities may occur in
women with hypertensive disorders of pregnancy of
which thrombocytopenia is the most common.>®
Thrombocytopenia occurs more commonly in patients
with eclampsia (30%) than in patients with both mild and
severe forms of preeclampsia (15-18%). Patients have
severe preeclampsia, with 4-12% of them having criteria
for HELLP syndrome, and immune-mediated
thrombocytopenia is responsible for 4.1% of cases,
whereas the other causes such as phospholipid syndrome,
drugs, etc. constitute the rest.®® It had been concluded that
mild-to-moderate thrombocytopenia in pregnancy is not
associated with any adverse effects to the neonates or to
the mothers, and no active management is necessary
other than periodic monitoring.

Some investigators have proposed biochemical markers
to predict the severity of hypertensive disorders of
pregnancy like Placental tissue protein 13 and
Endoglin’s; but these tests cannot be used for simple,
low-cost screening. Therefore, there is a need to identify
a simple test specifically designed for routine use in a
hospital environment in particular those suitable at a rural
setup.®

This study was done to estimate the incidence of
thrombocytopenia in pregnant women diagnosed with
hypertensive disorders and to correlate the severity of it
with the degree of thrombocytopenia.

Thrombocytopenia occurs more commonly in patients
with eclampsia (30%) than in patients with both mild and
severe forms of preeclampsia (15-18%). Patients have
severe preeclampsia, with 4-12% of them having criteria
for HELLP syndrome, and immune-mediated
thrombocytopenia is responsible for 4.1% of cases,
whereas the other causes such as phospholipid syndrome,
drugs, etc. constitute the rest.?! It had been concluded that
mild-to-moderate thrombocytopenia in pregnancy is not
associated with any adverse effects to the neonates or to
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the mothers, and no active management is necessary
other than periodic monitoring.

Some investigators have proposed biochemical markers
to predict the severity of hypertensive disorders of
pregnancy like Placental tissue protein 13 and
Endoglin’s; but these tests cannot be used for simple,
low-cost screening. Therefore, there is a need to identify
a simple test specifically designed for routine use in a
hospital environment in particular those suitable at a rural
setup.®

This study was done to estimate the incidence of
thrombocytopenia in pregnant women diagnosed with
hypertensive disorders and to correlate the severity of it
with the degree of thrombocytopenia.

METHODS

This study was carried out following approval by the
Institutional Ethics Committee on 150 pregnhant women
who had been admitted to the labor and maternity wards
of Rajarajeswari Medical College and Hospital,
Bengaluru with a diagnosis of hypertensive disorders of
pregnancy, during August 2015-August 2016.

Relevant data were obtained from case files and compiled
by a common proforma that included socio-demographic
characteristics of mothers, obstetric history, signs and
symptoms in mother at presentation, laboratory data, and
maternal and perinatal outcomes. The data collection was
followed by analysis of the collected data.

Any illness in the mother like chronic HTN or illness
likely to cause changes in the platelet counts like
connective tissue diseases, ITP, Leukaemia, lympho-
proliferative diseases and those who received drugs like
aspirin were excluded from the study.

Only cases where the blood pressure (BP) and platelet
counts that were seen to be consistently abnormal even
on retesting following an interval of 6 h and no more than

1 week apart, as observed in the case files were included
in the study.

Based on the criteria described by the National High BP
Education Working Group in 2000, the PIH cases in our
study were classified into five groups as described by
Wolde et al into*®

Gestational HTN

Mild preeclampsia

Severe preeclampsia

Eclampsia

Haemolysis, elevated liver enzyme levels, and low
platelet levels (HELLP) syndrome

Thrombocytopenia was classified as mild when platelet
count was found to be 1-1.5 lakh/cumm, moderate at
50,000-1 lakh/cumm and severe with <50000/cumm.**

Platelet counts had been estimated in EDTA
anticoagulated blood by SYSMEX KX21 haematology 3
part analyser. In patients with very low platelet count, the
counts had been rechecked by peripheral smear
examination.

Statistical analysis

The patient files were analysed to look for any maternal
or neonatal complications. Data were arranged in
Microsoft Excel version 2010, and statistically analysed
by SPSS version 23.

RESULTS

The present study included 150 cases of hypertensive
disorders of pregnancy, of which 2.6%(4) were diagnosed
with gestational HTN, 56%(84) with mild preeclampsia,
36%(54) severe preeclampsia, and 5.3%(8) had
eclampsia. 10 out of 54 cases of severe preeclampsia had
features of HELLP syndrome. The cases ranged from 18
to 32 years of age with a mean age of 22 years (Table 1).

Table 1: Platelet count and hypertensive disorders of pregnancy.

Mild Mod Severe

No. of cases % No. of cases % No. of cases % No. of cases %
Gestational HTN (4) 2 50 0 - 0 - 2 50
Mild pre-eclampsia (84) 44 52.3 16 192 4 47 20 23.8
Severe pre-eclampsia (44) 18 409 22 50 0 - 4 9.09
Severe pre-eclampsia with
HELLP syndrome (10) 2 206 60 2 200 i
Eclampsia (8) 0 - 2 25 2 25 4 50
Total (150) 66 4 46 306 8 53 30 20
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Of the 150 PIH cases, 30 cases showed normal platelet
count and 120 cases showed deranged platelet count.
Mild thrombocytopenia was seen in 44%, moderate
thrombocytopenia was seen in 30.6% and severe
thrombocytopenia was seen in 5.3%.

In the 4 cases of gestational HTN, 2 cases (50%) had
mild thrombocytopenia while the other 2 had a normal
platelet count. In the 84 cases of mild preeclampsia, 64
cases (76.2%) had thrombocytopenia while the rest 20
(23.8%) had normal platelet counts.

Of these 84 cases, 44 cases (52.4%) showed mild
thrombocytopenia, 16 (19%) showed moderate
thrombocytopenia, and 4 (4.7%) cases had severe
thrombocytopenia.

In the 44 cases of severe preeclampsia, 40 cases (90.9%)
had thrombocytopenia while the rest 4 (9.09%) had
normal platelet counts. Of these 40 cases, 18 cases
(40.9%) showed mild thrombocytopenia, 22 (50%)
showed moderate thrombocytopenia, and none had severe
thrombocytopenia. 10 cases of severe preeclampsia
manifested with findings of HELLP syndrome and all had
thrombocytopenia. Of these 10 cases 2 cases (20%)
showed mild thrombocytopenia, 6 (60%) showed
moderate thrombocytopenia, and 2 (20%) had severe
thrombocytopenia. In the 8 cases of eclampsia, 4 cases
(50%) had thrombocytopenia while the rest 4 (50%) had
normal platelet counts. Of these 4 cases, 2 cases each
showed moderate, and severe thrombocytopenia (Table
1).

Table 2: Distribution of cases based on parity and gravida status.

Primi Multi Total
Gestational HTN 0 4 4
Mild pre-eclampsia 52 32 84
Severe pre-eclampsia 34 10 44
Severe pre-eclampsia with
HELLP syndrome g . L
Eclampsia 6 2 8
Total cases 98 52 150

1 2 3 4 5

0 4 Nil Nil Nil 4
52 16 12 4 Nil 84
34 8 2 Nil Nil 44
6 Nil 4 Nil Nil 10
6 Nil 2 Nil Nil 8
98 28 20 4 Nil 150

Table 3: Comparison of maternal and fetal outcomes with severity of PIH.

Gestational HTN 4 - -

Mild pre-eclampsia 84 - IUGR (8)
HELLP (10)

Severe pre-eclampsia 54 PPH (0) :ng ((1)4 )
Abruption (4)

. PPH (3)
Eclampsia 8 DIC with maternal death (0) IUFD (2)
Total cases 150 17 27

Case of preeclampsia, eclampsia, and HELLP syndrome
were found to be more common in the primigravida
patients (67%), while gestational HTN was seen only in
multiparous patients (Table 2).

In the various types of PIH, 11% of cases showed poor
maternal outcome and 18% cases showed poor foetal
outcome. Maternal complications were only seen in
eclampsia (3/8 cases, 37.5%) and severe preeclampsia
cases (14/54 cases, 25.9%). Of maternal complications
there were 3 cases (37.5%) with postpartum hemorrhage
(PPH) in the 8 cases of eclampsia. 10 cases of severe
preeclampsia had features of HELLP syndrome (18.5%)
and 4 case had abruption (7.4%). There were no maternal
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complications observed in the gestational and mild
preeclampsia cases. An incidence of 18% foetal
complications were observed in which perinatal mortality
was seen in 2 cases belonging to eclampsia group and in
4 cases of severe pre-eclampsia followed by 14 cases and
8 cases of intrauterine growth restriction (IUGR) in the
severe and mild preeclampsia group. None of the cases
with gestational HTN showed any foetal complications.

DISCUSSION
One of the most common medical complications of

pregnancy is PIH; generally more common in the
developing countries than in the developed countries. %2
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Risk factors like extreme age, nulliparity, and race have
been documented to be associated with this condition by
various studies.!® There is increasing evidence of the
pivotal role of platelets in the development of pre-
eclampsia and intra-uterine growth retardation.?>%

The thrombocytopenia in pregnancy-induced
hypertension is moderate, and the platelets rarely drop
below 20,000/L.%* Hemorrhage is an uncommon event
unless the patient develops disseminated intravascular
coagulation, but thrombocytopenia can be a sign of
worsening hypertensive disease. A slowly decreasing
platelet count can be noted before the clinical
manifestations of pregnancy induced hypertension. When
accompanied by microangiopathic hemolytic anemia,
hemolysis, elevated liver enzymes, and low platelets,
HELLP syndrome is diagnosed. The causes of
thrombocytopenia from pregnancy-induced hypertension
and HELLP syndrome are unknown. One explanation is
that it might be related to abnormal vascular tone with
resultant accelerated platelet destruction, platelet
activation, and coagulation defects.?* The increased levels
of platelet-associated immunoglobulin G (IgG) that have
been detected in patients with pregnancy-induced
hypertension have been shown to be nonspecific and do
not necessarily imply an immunologic basis for the
thrombocytopenia.?*

The treatment for progressive pre-eclampsia, including
thrombocytopenia,  remains  delivery, and the
thrombocytopenia then rapidly resolves.® The ongoing
CLASP trial should determine whether low-dose aspirin
can prevent pre-eclampsia, which would represent a
major advance in managing this problem. The HELLP
syndrome (haemolysis, elevated liver function tests, low
platelet counts) is a serious complication of pre-
eclampsia, affecting about 8.5% of severe pre-eclamptics,
and perinatal mortality may approach 50%.%%27 It is vital
to recognize the syndrome, even in the absence of marked
hypertension, as recovery may necessitate immediate
delivery, despite fetal immaturity.?628 Following delivery,
the illness regresses rapidly. Close monitoring of a stable
patient may allow fetal maturation.?® Infants of pre-
eclamptic women are unlikely to be thrombocytopenic,
except when they have other complications of
prematurity. %%

In a study from Ethiopia 66.7% of cases with PIH studied
by Wolde et al were nulliparous that is similar to present
study where 63% of cases were primigravida and studies
by Riaz where 60% of the cases were primigravida.3!3?
More severe forms of PIH were found to be more
common in nulliparous ladies as seen in our study. The
preponderance of primigravida cases accounts for the
young age group of the present study group. Similar
findings have been observed by Vinodhini et al (24-29
years) and Meshram et al (mean age of patients with
preeclampsia 24.55 years and eclampsia 24.30 years).>*
Annually around 1 lakh women die worldwide due to
eclampsia with an estimated rate of one death every 3
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min worldwide caused by preeclampsia and eclampsia.
Preeclampsia causes poor maternal and fetal outcomes
having a predictable onset and progression that may be
cured by termination of pregnancy.® In India, PIH
continues to be responsible for the largest proportion of
perinatal deaths resulting from prematurity and IUGR,;
and is a major contributor to perinatal mortality. Though
most of these conditions can be prevented, or identified
and treated early by good antenatal care; the situation is
still not very bright in rural India.’

Various systems of classifications are noted in literature
with modifications being made constantly making
comparison difficult.®® Bangal et al excluded gestational
HTN and clubbed mild and severe PIH.3** While
Mohammed et al have studied the variations of platelet
indices in PIH in a fixed study group of 20 cases each
under each category, whereby the incidence of each
cannot be commented upon and Parmar et al have
categorized PIH cases into mild, moderate and severe
PIH.%53¢ Wolde et al’s method to categorize cases with
PIH based on the National High BP Education Working
Group (2000) criteria has been done in this study owing
to feasibility and simplicity of categorization into the five
mentioned groups.3!

In a study from Bhopal by Anand and Kirshnanand et al
majority of the cases had preeclampsia (66.36%) and the
rest eclampsia (33.64%).5 Wolde et al’s study showed
preeclampsia as the most common hypertensive disorder
of pregnancy (51.9%); followed by eclampsia (23.4%),
HELLP syndrome (8.9%), mild preeclampsia (7.6%), and
simple gestational HTN (5.1%).%! In present study, most
cases belonged to the mild preeclampsia (56%) group
followed by cases with severe preeclampsia (30%). The
incidence of eclampsia however was much lower in our
study (6%). These differences could be due to small
sample size of our study and the social ethnic and cultural
difference in group of population studied as noted by
Wolde et al who has quoted black race as one of the risk
factors for PIH.3!

It has been shown by earlier researchers that
hematological aberrations such as thrombocytopenia and
reduction in some plasma clotting factors may develop in
preeclampsia ~ women3® A transient  mild
thrombocytopenia is seen due to increased platelet
consumption during pregnancy. Thrombocytopenia is
found in approximately 6% of pregnancies and most
common cause of thrombocytopenia in pregnancy is
preeclampsia and eclampsia. A continuous decline in
platelet count as pregnancy advances was shown by Fay
et al and Shah AR et al indicated that there is possibility
of platelet hyper destruction during pregnancy.®*#° This
together with hemodilution and platelet trapping results
in decreased platelet.® McCrae has suggested that
thrombocytopenia may precede the various other
manifestations of preeclampsia, and thus should be
considered in the event of isolated thrombocytopenia
seen in the late second or third trimester.
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Some authors have suggested that thrombocytopenia is
caused due to peripheral consumption, endothelial
damage, and reduced life span. Altered platelet
membrane with accelerated aggregation and destruction
have also been suggested.®

Meshram et al in a hospital based study found lower
platelet counts in preeclampsia and eclampsia that in
healthy pregnant controls.> Low platelet count was seen
in 29.31% of cases with preeclampsia and in 44.44% of
cases with eclampsia. Studies by Khan A et al from
Pakistan found a fall in platelet counts in cases with PIH.
The authors in their study have documented similar
findings from India by Annam V et al and Turkey by
Yaprak EU et al.

In present study though thrombocytopenia was a
consistent finding, a systematic fall in platelet counts in
relation to the severity of PIH however was not noted,
with 50% in cases with milder form of disease i.e.
gestational HTN and 50% in severe form of disease i.e.
eclampsia, showing normal platelet counts. Majority of
cases with preeclampsia had thrombocytopenia and all
cases complicated with HELLP syndrome had
thrombocytopenia. Hence though thrombocytopenia may
help in identifying progression of disease, but its absence
does not rule out a severe disease. Hence, an overall
consideration of various laboratory tests than just one test
has been made obvious.

In the present study, the incidence of HELLP syndrome
was 6%, the values of present study are consistent with
that of Riaz et al who reported an incidence of 5%.%
Meshram et al reported an incidence of 10.63% and in
their study documented similar findings by Sibai et al
9.8% and J Prakash et al findings of 2-12%.5 Studies by
Odegard et al have shown pregnancies complicated by
severe preeclampsia to have infants born with low birth
weights; being around 12% below than expected, while
pregnancies with mild preeclampsia showing no
significant difference from expected range.

The “Born Too Soon” report by Raina and Mehta
provides estimates for global comparisons. According to
this report, annually 15 million babies are born before 37
weeks gestation with one of the causes being PIH. In
present study the incidence of IUGR in preeclamptic
patients was found to be 16% which was comparable to
Ludec et al (21%) and Samantha et al (15.5%) and
Meshram et al (19.14%).5

The incidence of PPH as a complication in PIH was
found to be 2% in present study. The incidence rate is
lesser than those observed by Meshram et al (8.5%) and
Ludec et al (10.20%). These differences could stem from
the variations in therapeutic strategies at an individual
level down to an Institutional level and to the possible
genetic factors that may have a role in affecting
progression of disease or help in an adaptive response
preventing complications.
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CONCLUSION

Platelet count is a simple, low cost, and rapid routine
screening test. Varied conclusions have been drawn
linking platelet count to severity of PIH. As a normal
count does not rule out a severe disease our study shows
that platelet count alone cannot be relied upon to assess
the severity of PIH. Uniformity in utilization of
classification and categorization of cases with PIH is also
needed for better understanding of the disease process.
The search for one marker that would identify and gauge
the severity of PIH still continues.

Pregnancy induced thrombocytopenia is not a major
complication of pregnancy even in hypertensive pregnant
women during the third trimester; however, postpartum
and during subsequent pregnancies, follow up by
obstetrician, physician, and paediatrician is
recommended.
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