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ABSTRACT
Background: Pregnancy induced hypertension (PIH) is one of the most common causes of both maternal and
neonatal morbidity. A variety of haematological abnormalities may occur in women with PIH of which
thrombocytopenia is the most common. Objectives: This study was done to estimate the incidence of
thrombocytopenia in pregnant women diagnosed with PIH and to correlate the severity of PIH with the degree of
thrombocytopenia. The maternal and perinatal outcome was analyzed according to the severity of thrombocytopenia
in hypertensive disorders of pregnancy. Material and methods: This is a prospective observational study conducted
in the Department of OBGY, GMCH Aurangabad during a period of 2 years (September 2017 to October 2019) in
women who were admitted in labor room or ANC ward with diagnosis of hypertensive disorder of pregnancy with
thrombocytopenia. Data from case files was collected, compiled, and analyzed. Results: In the present study,
preeclampsia - nonsevere (20%) and severe (50%), accounted for most of the cases followed by eclampsia (13%) and
gestational hypertension (17%). In the 100 cases, mild thrombocytopenia (25%), moderate thrombocytopenia (62%),
severe thrombocytopenia (13%), were encountered. Poor maternal outcome was seen in 30.6% cases due to
postpartum haemorrhage, DIC, abruption and two maternal deaths in severe thrombocytopenia group. The maternal
outcome was significantly associated with severity of thrombocytopenia of patients (p=0.017). The severity of
thrombocytopenia was significantly associated with perinatal outcome of patients (p=0.038). Out of 100 newborns,
there were 16 IUFD and 13 early neonatal deaths. IUFD accounted for 38.4% in severe thrombocytopenia group and
12% in mild thrombocytopenia group (p=0.064). Conclusions: Thrombocytopenia in hypertensive disorder of
pregnancy increases maternal and perinatal morbidity and mortality. Careful follow up during and after pregnancy is
recommended.
Keywords: Thrombocytopenia, preeclampsia, eclampsia.
Thrombocytopenia in pregnancy may be physiological or
may be pathological. The cause for physiological decrease in
platelet count is multifactorial and is related to hemodilution,
increased platelet consumption and increased platelet
aggregation due to increase level of thromboxane A2.
Physiological thrombocytopenia is most common in 3rd
trimester of pregnancy 1, 2. The cause of thrombocytopenia is
pathological in hypertensive disorders of pregnancy like preeclampsia, eclampsia, pre-eclampsia superimposed on
chronic hypertension and associated complications like
HELLP syndrome and acute fatty liver disease.

Thrombocytopenia causes unnecessary and invasive
additional testing and caesarean deliveries. The evaluation
and treatment of this disorder can be expensive and
distressing to patient. Thrombocytopenia is associated with
adverse perinatal outcome. Therefore this study was done
with aim of finding the incidence of thrombocytopenia at our
institute, estimating the proportion of cases with
hypertensive disorder of pregnancy with thrombocytopenia,
and correlation of maternal and perinatal outcome in
hypertensive disorder of pregnancy with the severity of
thrombocytopenia.
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dysfunction syndrome (MODS), ventilator support and death
Methodology
This study is a prospective observation study conducted
during labour, delivery and post delivery. The neonates were
in department of obstetrics and gynaecology, GMC
followed up to early neonatal period in terms of birth weight,
Aurangabad during September 2017 to October 2019 after
Apgar score at one and five minutes, preterm birth, low birth
obtaining ethical committee approval. 100 antenatal women
weight, intrauterine fetal growth restriction (IUGR), NICU
were selected for the study.
(neonatal intensive care unit) admission, complication and
Inclusion criteria was woman with hypertensive disorders
early neonatal death.
of pregnancy patient with >30 weeks of gestation with
Statistical analysis: The data was compiled in MS-Excel
3
platelets count <150,000/mm . They were grouped as – a)
sheet and for analysis of this data; SPSS (Statistical package
Mild thrombocytopenia 100,000-150,000/mm3, b) Moderate
for social sciences) version 25th was used. Chi-square test
thrombocytopenia 50,000-100,000/mm3 and c) Severe
was applied to see association between severity of
thrombocytopenia <50,000/mm3.
thrombocytopenia and perinatal and maternal outcome. Also
Exclusion criteria was woman with history of bleeding
ANOVA was used to check significance difference between
disorder,
previous
pregnancy
with
history
of
platelet count in severity of pregnancy induced hypertension.
thrombocytopenia, or medical disease associated with
The significance level of this test was checked at 0.05.
pregnancy such as SLE, hepatitis, HIV, infection, dengue
Student t-test was used for doing comparison of platelet
and presence of splenomegaly or history of drug intake like
count in severe preeclampsia, non severe preeclampsia and
aspirin.
eclampsia.
After obtaining written informed consent, relevant data
Results
was compiled by a common proforma that included
The study included 20 cases of nonsevere preeclampsia,
socio-demographic
Table 1: Distribution of patients according to type of hypertensive disorder of pregnancy (HDP)
Types of hypertensive
Mild
Moderate
Severe
Percentage
characteristics of mothers
disorder of pregnancy
thrombocytopenia
thrombocytopenia
thrombocytopenia
(age,
parity
socioN=25
N=62
N=13
economic status according
Gestational hypertension
10
58.8%
6
35.29%
1
0.05%
17%
Nonsevere preeclampsia
8
40%
11
55%
1
5%
20%
to modified Kuppuswamy
Severe preeclampsia
7
14%
38
76%
5
10%
50%
scale), obstetric history,
Eclampsia
0
0%
7
53.84%
6
46.15%
13%
Total
25
25%
62
62%
13
13%
100%
family history and other
50
cases
of
severe
preeclampsia,
17
cases
of
gestational
comorbid conditions. Presenting complaints were noted.
hypertension
and
13
cases
of
eclampsia.
Severe
General and systemic examination in mother at presentation
thrombocytopenia
was
seen
in
13
cases
of
hypertensive
was done. The gestational age, presentation, amount of
disorder of pregnancy (HDP) whereas 62 patients had
liquor and FHS was noted. Participants were observed
moderate thrombocytopenia (table 1). Chi square value was
throughout the labour. Intrapartum patients were monitored
with partograph and CTG. Decision regarding mode of
delivery (vaginal delivery and lower
Table 2: Distribution of patients according to demographic factors
Demographic
Mild
Moderate
Severe
Percentage
segment caesarean section) was
profile
thrombocytopenia
thrombocytopenia
thrombocytopenia
taken by consultants. All women
N=25
N=62
N=13
Maternal age
were followed up to delivery and
<20yrs
7
21.21%
21
63.63%
5
15.15%
33%
postpartum period. Patients were
20-30yrs
16
26.22%
37
60.65%
8
13.11%
61%
>30yrs
2
33.33%
4
66.66%
0
0%
6%
monitored for complications like
Booking status
postpartum haemorrhage (PPH),
Unbooked
13
16.88%
51
66.23%
13
16.88%
77%
abruption,
disseminated
intraBooked
12
52.17%
11
47.82%
0
0%
23%
Parity
vascular coagulation (DIC), acute
Primigravida
9
20.93%
27
62.79%
7
16.27%
43%
renal failure (ARF), eclampsia
Multigravida
16
28.07%
35
61.40%
6
10.52%
57%
Gestational age
HELLP syndrome, cerebrovascular
30-34wks
5
21.73%
12
52.17%
6
26.08%
23%
accident (CVA), pulmonary edema,
34-37wks
6
28.57%
13
61.90%
2
9.52%
21%
acute respiratory distress syndrome
>37wks
14
25.00%
37
66.07%
5
8.92%
56%
(ARDS), sepsis, multiple organ
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severe thrombocytopenia group
was 35.26 ± 2.06 wks, 37.03 ±
2.03 wks, and 34.38 ± 2.05 wks
respectively.
The
severity
of
thrombocytopenia
was
significantly associated with
mode of delivery of patients
(p=0.032) (table 3). 5 out of 13
patients (38.46%) of severe
thrombocytopenia
Table 4: Showing the association between thrombocytopenia and maternal outcome
underwent LSCS. 16 out
Maternal
Mild
Moderate
Severe
Percentage
complications
thrombocytopenia
thrombocytopenia
thrombocytopenia
of 62 patients (25.80%)
N=25
N=62
N=13
of moderate thromboPPH
5
22.72%
13
59.09%
4
18.18%
22%
DIC
2
18.18%
7
63.63%
2
18.18%
11%
cytopenia
underwent
Abruption
2
25.0%
5
62.5%
1
12.5%
8%
LSCS.
The
most
common
Pulmonary oedema
0
0%
3
75%
1
25%
4%
Sepsis
1
25%
1
25%
2
50%
4%
indication for full term
Acute kidney injury
0
0%
1
50%
1
50%
2%
LSCS
was
previous
MODS
1
50%
0
0%
1
50%
2%
LSCS with hypertensive
Cavernous sinus thrombosis
0
0%
1
100%
0
0%
1%
Others
2
33.33%
4
66.67%
0
0%
6%
disorder of pregnancy,
No complication
11
28.95%
27
71.05%
0
0%
38%
and
second
most
Maternal death
1
50%
0
0%
1
50%
2%
PPH – Postpartum haemorrhage, DIC – Disseminated intravascular coagulation, MODS – Multiple organ dysfunction
common indication was
syndrome. P<0.016 (Significant), Chi square value - 12.1
fetal distress.
All patients of severe thrombocytopenia developed
8.30. The mean platelet count at admission in gestational
complication during intrapartum and postpartum period. Out
hypertension, nonsevere pre-eclampsia, severe preeclampsia,
of 25 patients of mild thrombocytopenia, 5 patients had PPH,
and eclampsia was 90,518.52 ± 31,581.8 /mm3, 85,181.82 ±
while out of 13 patients of severe thrombocytopenia, 4
24,169.9 /mm3, 79,871.79 ± 24,438.25 /mm3 and 79,416.67
patients had PPH. As severity of thrombocytopenia
3
± 26,613.25 /mm respectively.
Table 3: showing the association between thrombocytopenia and mode of delivery
Modes of
Mild
Moderate
Severe
Percentage
delivery
thrombocytopenia
thrombocytopenia
thrombocytopenia
N=25
N=62
N=13
PTVD
10
25%
23
57.5%
7
17.5%
40
FTVD
7
22
0
29
Instrumental delivery
0
0%
1
50%
1
50%
2
Preterm LSCS
1
25%
2
50%
1
25%
4
Term LSCS
7
68%
4
16%
4
16%
25
Total
25
25%
62
62%
13
13%
100
PTVD – Preterm vaginal delivery, FTVD – Full term vaginal delivery, LSCS – Lower segment caesarean
section. P < 0.032 (Significant), Chi square value -14.07.

Table 5: Showing the association between thrombocytopenia and perinatal outcome
Perinatal outcomes
Mild thrombocytopenia
Moderate thrombocytopenia
Severe thrombocytopenia
N=25
N=62
N=13
Healthy baby
14
35.9%
23
58.98%
2
5.12%
Preterm
2
15.38%
9
69.23%
2
15.38%
NICU admission
2
16.67%
9
75%
1
8.33%
IUGR
1
14.28%
4
57.14%
2
28.58%
IUFD
3
18.75%
8
50%
5
31.25%
Early neonatal death
3
23.07%
9
69.23%
1
7.69%
LBW (wt <2.5kg)
8
12.90%
42
67.75%
12
19.35%
Apgar at 5min
<7
8
17.02%
34
72.34%
5
10.64%
>7
14
37.84%
20
54.05%
3
8.10%
Birth asphyxia
2
22.22%
6
66.67%
1
11.11%
RDS
1
16.67%
3
50%
2
33.33%
Pneumonia
0
0%
4
100%
0
0%
Pathological jaundice
3
50%
3
50%
0
0%
Other
2
28.58%
3
42.85%
2
28.57%
NICU – Neonatal intensive care unit, IUGR – Intrauterine growth restriction, IUFD – Intrauterine foetal death, LBW – Low
Respiratory distress syndrome

Table 2 shows the demographic profile of the patients.
The mean age was 23.60 ± 3.78 years in our study.
Unbooked patients were 77% in the study as our hospital is a
tertiary referral centre. The study shows 57% multigravida
patients. The mean gestational age in mild moderate and

Percentage
39% (p<0.046)
13%
12%
7%
16% (p<0.064)
13%
62%
47%(p<0.038)
37%
9%
6%
4%
6%
7%
birth weight, RDS –

increases, the number of blood products supplied to patients
also increased. The maternal outcome were significantly
associated with severity of thrombocytopenia of patients
(p=0.016). Both the maternal deaths were seen in severe
thrombocytopenia group (table 4). The severity of
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thrombocytopenia was significantly associated with adverse
perinatal outcome of patients (p=0.038) (table 5). In mild
thrombocytopenia, 6 out of 25 babies had poor perinatal
outcome. In severe thrombocytopenia group, 6 out of 13
babies had poor perinatal outcome. This shows, as severity
of thrombocytopenia increases perinatal morbidity and
mortality also increases.
Discussion
One of the most common medical complications of
pregnancy is PIH. It is more common in the developing
countries than in the developed countries 3, 4.
Thrombocytopenia occurring during pregnancy creates a
diagnostic as well as a management problem. Asymptomatic
thrombocytopenia is observed near term in about 5% of
normal pregnancies and in about 15% of women with
preeclampsia 5. A variety of haematological abnormalities
may occur in women with PIH of which thrombocytopenia is
the most common abnormality 6.
A total of 100 patients of hypertensive disorder of
pregnancy with thrombocytopenia constituted the study
group. Among the study group 17 patients had gestational
hypertension, 20 patients had nonsevere preeclampsia, 50
patients had severe preeclampsia and 13 patients had
eclampsia. As this study was conducted at tertiary care
hospital which is referral center for PHC and other peripheral
hospitals, almost 50 % patients presented with severe
preeclampsia on admission. This centre has the facility for
ICU admission and ventilator support, NICU admission of
babies and platelet transfusion. This explains the high
number of unbooked patients in the study (77%).
It was found that severity of HDP and thrombocytopenia
observed are closely correlated, which indicate that
thrombocytopenia is directly proportional to severity of
HDP. Significant association was noted between decreasing
platelet count and worsening spectrum of disease. Similar
trends were observed by Ellora Devi et al 7.
Thrombocytopenia in PIH probably occurs as a result of
immunologically mediated process or more likely due to
increased platelet deposition at the site of endothelial
damage and activation of coagulation system in small
vessels. Out of all the haematological changes that occur in
preeclampsia and eclampsia, thrombocytopenia is the most
common haematological abnormality found.
In the present study, mean age of patients 23.60 ± 3.78
years. Early age of marriage and pregnancy in our country
explains this finding. Similar findings were noted by Kolluru
et al 8.

There was no significant association of thrombocytopenia
and period of gestation as p value was not significant
(p=0.443). Out of 100 women with HDP pregnancy of 63
women could not be prolonged because of severe
preeclampsia /eclampsia or severe thrombocytopenia or fetal
complications (63 out of100). 44 women were preterm at
presentation. The remaining 37 women were term. Riaz
et al 9 also had similar findings.
The mode of delivery in our study shows that (44/100)
44% had preterm delivery (40 normal vaginal and 4 by
LSCS). The indications of LSCS for preterm LSCS in this
study were as follows: 2 for IUGR with evidence of fetal
hypoxia in doppler, 1 had features of imminent eclampsia
and 1 had abruption. The LSCS maternal and perinatal
outcome was good.
The other 56 patients were term and 29 participants out
of 56 delivered vaginally (71%), 2 had instrumental delivery
and 25 needed LSCS (29%). The vaginal delivery rate was
71% and LSCS rate was 29% in our study. The most
common indication of LSCS in this term group of patients in
our study was previous LSCS with HDP, and second most
common indication was fetal distress. Pacher J et al 10 also
had similar rates in their study on HDP with
thrombocytopenia.
In our study we found that life threatening complications
of HDP were significantly more in women with severe
thrombocytopenia than with mild thrombocytopenia. As
severity of thrombocytopenia increases, maternal morbidity
and mortality increases and number of blood products
supplied to patients also found to be increased (p=0.017). In
preeclampsia, defective placental vascular remodelling
around mid second trimester of pregnancy with the second
round of trophoblastic invasion into the deciduas results in
inadequate placental perfusion. The hypoxic placenta then
releases various placental factors such as soluble vascular
endothelial growth factor receptor-1 (sVEGFR-1), which
then binds vascular endothelial growth factor (VEGF) and
placental growth factor (PGF), causing endothelial cell and
placental dysfunction by preventing them from binding
endothelial cell receptors. This results in increased platelet
activation and aggregation leading to low platelet count,
haemolysis and hepatic injury 11, 12.
We noticed that 5 out of 25 (20%) patients in mild
thrombocytopenia group had PPH whereas 4 out of 13
(30.6%) developed PPH in patients of HDP with severe
thrombocytopenia. Another 2 patients developed DIC in
severe thrombocytopenia group. This reflects that
thrombocytopenia may prove as an additive risk factor for
236
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events will be due to pregnancy hypertension 18 with nearmiss events complicating about 420/100,000 deliveries 19. As
with most causes of maternal death, avoidable delays in
triage, transport and treatment contribute to a majority of
HDP related maternal deaths 20.
The severity of thrombocytopenia was significantly
associated with unfavourable perinatal outcome of patients
(p=0.038). Out of 100 newborns, there were 16 IUFD and 13
early neonatal deaths (p=0.038). In the severe
thrombocytopenia group (5/13)38.4% patients presented
with IUFD whereas (3/25)12% patients with IUFD presented
in mild thrombocytopenia (p=0.064). Out of the remaining
84 babies, 7 babies had IUGR, 31 babies were preterm birth
with morbidities and 13 babies had early neonatal deaths.
Hypertensive disorder of pregnancy leads to placental
insufficiency and eventually IUGR, which result in poor fetal
outcome. In our study fetal complications like growth
restriction and NICU admissions were significantly higher in
severe thrombocytopenic group (44%) as compared to mild
and moderate thrombocytopenic group (7.6%).
Out of 100 babies, 62 babies were LBW (weight < 2.5
kg). There were 4 extremely low birth weight babies and 6
were very low birth weight babies in our study. There was a
statistical significant association between severity of
thrombocytopenia and birth weight of babies of patients
(p=0.001). As the severity of thrombocytopenia increases,
birth weight decreases. Von Dadelszen P et al 21 reported
higher incidence of neonatal complications in patients with
preeclampsia and thrombocytopenia (19.61%). Due to their
association with iatrogenic prematurity and foetal growth
restriction, the HDP are identifiable risk factors for newborn
morbidity (e.g., respiratory distress and neonatal
hypoglycaemia) 22.
Conclusion
Preeclampsia is a multiorgan disease which imposes
significant risk to the maternal and fetal life. It behaves as a
double edged sword. In such cases platelet count proves to
be a good predictor of development of severe complications
of preeclampsia. Thus, it is of great help to investigate
women with platelet count to predict severity as early as
possible, so as to intervene timely and prevent
complications. Early detection and early referral of pregnant
women with hypertensive disorder, to have easily available
and affordable laboratory testing; frequent maternal and fetal
monitoring; increase accessibility of antihypertensive and
anticonvulsive drugs; increase preparation for neonatal
resuscitation; and, improving quality of neonatal intensive
care units can significantly improve the outcome.

PPH. PPH was the commonest maternal complication in our
study (22%) followed by DIC (11%) followed by abruption
(8%). All patients of severe thrombocytopenia developed
complication during intrapartum and postpartum period. All
complicated cases were promptly managed with a multidisciplinary approach and were successfully treated.
However 2% patient who developed multi-organ dysfunction
syndrome died in the severe thrombocytopenia group.
Pulmonary edema is another life threatening
complication of preeclampsia which develops as a result of
endothelial damage in pulmonary vasculature. 7.6% of
women with moderate and severe thrombocytopenia in our
study developed pulmonary edema (p value 0.04) which is
similar to the incidence by Shazly et al 13. No patient with
mild thrombocytopenia developed pulmonary edema in our
study.
Kidneys also have the brunt of HDP. The hallmark of
renal lesion in preeclampsia is glomerular endotheliosis. In
our study the incidence of ARF was 2% in women with
moderate and severe thrombocytopenia. No patient with mild
thrombocytopenia developed kidney injury. Celik et al 12
reported still higher incidence of ARF (36%) probably
because of the fact that he conducted the study in women
who already had full blown HELLP.
There were 2 maternal deaths in our study. The causes of
death were - 1) Pulmonary embolism with severe preeclampsia
with
severe
anaemia
with
severe
thrombocytopenia with febrile illness post LSCS day 6
patient with abruption placenta and 2) Septicemia with shock
with acute kidney injury with severe pre-eclampsia with
abruptio-placenta with severe thrombocytopenia. This
finding is similar to a study conducted in Pakistan that
reported maternal death rate of 6.23% among women with
severe thrombocytopenia with hypertension 14.
The maternal morbidity and mortality in HDP is directly
corelated with the severity of thrombocytopenia 15. Maternal
complications of HDP include the HELLP syndrome
(hemolyisis, elevated liver enzymes, low platelets),
pulmonary edema, acute liver/renal failure, disseminated
intravascular coagulopathy, adult respiratory distress
syndrome, sepsis and liver hemorrhage 16. Low platelet
counts in HDP have been suggested as a simple indicator for
the risk for the severity of HDP. The observed low counts
may result from platelet activation and subsequent
consumption that may be more pronounced in HDP17. The
maternal outcome was significantly affected by the severity
of thrombocytopenia in hypertensive disorders of pregnancy
(p=0.017). Approximately 30% of all maternal near-miss
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