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INTRODUCTION

Pregnancy-induced hypertension (PIH) is defined as newly 
diagnosed hypertension that occurs in pregnancy after 20 
weeks of gestation and disappears following delivery of the 
baby. Out of all the haematological changes that happen in 
PIH associated cases, thrombocytopenia is the most wide-
ly recognized haematological abnormality. The degree of 
thrombocytopenia increases with the severity of the disease.1

The most common medical disorder associated with preg-
nancy is Pregnancy-induced hypertension which leads to 
multi-organ failure in the mother and the hallmark placental 
lesion in preeclampsia is acute atherosclerosis of the decid-
ual arteries which leads to poor placental perfusion causing 
intrauterine growth restriction, fetal distress which can ulti-
mately result in fetal death. Worldwide, PIH is considered a 

leading cause of maternal and perinatal morbidity and mor-
tality.2

Thrombocytopenia is more commonly seen in women who 
develop severe preeclampsia and eclampsia and women 
with the underlying disease of the chronic vascular system 
are more commonly affected with thrombocytopenia. Pre-
eclampsia is an important health issue that needs to be dealt 
especially in developing countries.3-6

Preeclampsia can be diagnosed by persistently increased 
blood pressure during pregnancy and also during the post-
partum period with associated proteinuria associated with 
thrombocytopenia and kidney or liver functions derange-
ments etc.8

As per recent data according to National Health Portal, In 
India, the prevalence of hypertensive disorders of pregnancy 
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ABSTRACT
Introduction: Pregnancy-induced hypertension (PIH) is defined as newly diagnosed hypertension that occurs in pregnancy after 
20 weeks of gestation and disappears following delivery of the baby. The inclusion of platelet and coagulation parameters along 
with routine investigations helps in the early prediction of the severity of PIH and Eclampsia.
Aim: To know the changes in platelet and coagulation parameters in PIH and Eclampsia which can help in timely treatment and 
thus can help in the reduction of maternal and perinatal deaths associated with PIH and eclampsia.
Material and Methods: The study was undertaken at the Department of Pathology, Shree Guru Gobind Singh Tricentenary 
Medical College and Hospital, Gurugram for 1 year on 56 patients diagnosed with PIH and Eclampsia. Results were compared 
with 56 normotensive pregnant females.
Results: Mean Bleeding Time, Clotting Time was found to be normal in all patients of PIH and Eclampsia; but Prothrombin Time, 
activated partial thromboplastin time were significantly found to be higher and decreased platelet counts were observed with 
increasing grades of PIH and Eclampsia. 
Conclusion: Platelet and Coagulation Parameters In Pregnancy-induced hypertension and Eclampsia – A Tertiary Hospital 
Based Study.
Key Words: Coagulation profile, Platelet parameters, Pregnancy-induced hypertension
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was reported in 7.8% cases whereas 5.4% of the study popu-
lation had associated preeclampsia. HELLP (hemolysis, el-
evated liver enzymes and low platelet count) syndrome and 
Eclampsia are the serious complications of pre-eclampsia. 
Preeclampsia and later development of eclampsia results in 
the most serious outcomes in mother and baby and are asso-
ciated with vasospasm, vascular lesions in multiple organs, 
increased activation of platelets and subsequently cause co-
agulation system activation in the microvasculature.

Hypercoagulability is constantly associated with hyperten-
sive disorders of pregnancy and particularly associated with 
pre-eclampsia. Thus, routine coagulation profile testing is 
commonly required in these patients to look for any evi-
dence of Disseminated intravascular coagulation (DIC) and 
HELLP syndrome.8

MATERIALS AND METHODS

A Prospective Observational study was done on a total of 
112 pregnant females with 56 Normotensive Pregnant fe-
males were taken as controls and 56 patients diagnosed with 
Pregnancy Induced Hypertension (PIH) as cases. Investiga-
tions were done in the Department of Pathology, FMHS, 
SGT Hospital, Gurugram on the cases who were admitted 
for delivery in the department of Obstetrics and Gynecology. 
The data was collected from the patients’ records. 

Approval for waiver of patients consent and patient informa-
tion sheet was obtained from Institutional Ethical Committee 
since the study involved the data available in the record that 
were anonymized and coded to delink with any identity of 
the patient. 10-15

Patients were divided into a total of 5 study groups: Normo-
tensive Pregnancies Group, Gestational hypertension group, 
Mild Preeclampsia Group and Severe Preeclampsia Group 
as per Williams Obstetrics Textbook 25th edition 2018 table 
40-1 classification given by American College of Obstetri-
cians and Gynecologists and the fifth group as Eclampsia. 
Eclampsia is defined as preeclampsia complicated by sei-
zures -

1.	 Gestational Hypertension: Diagnostic criteria:
	 New-onset hypertension developing after 20 weeks of 

gestation in a previously normotensive woman having 
BP 140/90 mmHg and without proteinuria.

2.	 Pre-eclampsia: Diagnostic criteria:
	 1. � 20 weeks of gestation
	 2. � Blood pressure of 140/90 mmHg or greater when 

readings are taken twice, six hours apart. 
	 3. � Proteinuria of 1+ or greater by dipstick method 

or ≥ 300mg/24h or Urine protein: creatinine ratio 
≥0.3.

	 Preeclampsia is further categorized into- Mild Pre-Ec-
lampsia with Systolic BP between 140-160 mmHg and 

Diastolic BP 90-110 mmHg and Severe Pre-Eclampsia 
with Blood Pressure greater than 160/110 mmHg and 
other associated signs and symptoms. 16-19

Eclampsia: Preeclampsia associated with seizures.
1)	 PERIOD OF STUDY: 1 year.
2)	 INCLUSION CRITERIA:
	 i) � Pregnant women with more than 20 weeks of ges-

tation with pregnancy-induced hypertension.
	 ii) � Normotensive pregnant women with more than 

20 weeks of gestation.
3)	 EXCLUSION CRITERIA:
	 Pregnant women--
	 i) With Pre-existing/Chronic Hypertension cases.
	 ii) With known bleeding disorders.
	 iii) On anticoagulant therapy.
	 iv) In Labor.
	 v) With established DIC.
	 vi) Pre-existing Renal Disease.
Following Routine Blood investigations were done-
1.	 Platelet Count- By using Sysmex XN 550 Six-part He-

matology analyzer.
2.	 MPV (Mean platelet volume) – By using Sysmex XN 

550 Six-part Hematology analyzer.
3.	 PDW (Platelet distribution width) – By using Sysmex 

XN 550 Six-part Hematology analyzer.
4.	 Bleeding time (BT) - By Duke’s method.
5.	 Clotting time (CT) - By Wright’s capillary tube meth-

od.
6.	 Prothrombin time (PT) – By using ERBA Manhelm 

ECL 412.
7.	 Activated partial thromboplastin time (aPTT) – By us-

ing ERBA Manhelm ECL 412.

STATISTICAL ANALYSIS

Statistical analyses were compiled by using Excel sheets 
and the data collected was transferred to the latest version of 
Statistical Package for Social Services (SPSS) software and 
the Chi-square test was used as a test of significance for cat-
egorical variables. A P-value less than 0.05 was considered 
statistically significant. 19,20,21

RESULTS

Platelet count was found to be less than one lakh in about 
3.5% of gestational hypertension patients, 16.6% cases of 
severe preeclampsia and was found to be less than 1 lakhs 
in 50 per cent of eclampsia cases. Maximum cases of gesta-
tional hypertension 82.1% and 83.3% of cases of both mild 
and severe preeclampsia showed platelet count between 1.0 
-2.5 lakhs. The result was statistically significant as shown in 
Table 1 and Figure 1.

Mean platelet volume (MPV) was found to be increased in 
28.5% cases of gestational hypertension and increased in 
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44.4% of the mild preeclampsia patients and 50% of severe 
preeclampsia and eclampsia patients, but this increase in 
mean platelet volume was not found to be statistically sig-
nificant as shown in Table 2 and Figure 2.

Platelet distribution width (PDW) - 35.7% of cases with ges-
tational hypertension, 33.3% of the cases with mild preec-
lampsia and 33.3% cases of severe preeclampsia and 25% of 
eclampsia cases showed results range between 12 to 14 fl. Re-
sults were not significant as shown in Table 3 and Figure 3.

Prothrombin time (PT)- The mean prothrombin time of pa-
tients with gestational hypertension was 16.5 secs, mild 
preeclampsia patients were 17.6 secs and severe preeclampsia 
patients was 18.8 secs and 15 secs in the eclampsia group. 
57.1% of cases with gestational hypertension, 83.3% of cases 
with preeclampsia and 100% cases of severe preeclampsia and 
eclampsia showed prolonged prothrombin time. Results were 
statistically significant as shown in Table 4 and Figure 4.

Activated partial thromboplastin time (APTT) - The mean 
activated partial thromboplastin time in patients with ges-
tational hypertension was 33.5 secs, mild preeclampsia pa-
tients were 38.7 secs and severe preeclampsia patients was 
41.8 secs and 40 secs in the eclampsia group. 50% of gesta-
tional hypertension cases, 66.7% of the mild preeclampsia 
cases and 100% cases of both severe preeclampsia and ec-
lampsia showed prolonged prothrombin time. There was a 
statistically significant difference between study groups as 
shown in Table 5 and Figure 5.

Bleeding time (BT)- The Bleeding time was prolonged for 
more than 5 min in 28.5% of the gestational hypertension 
patients, 61.1% of the mild preeclampsia patients and 50% 
of the patients with severe preeclampsia and eclampsia. Re-
sults were not statistically significant as shown in Table 6 
and Figure 6.

Clotting time (CT) - The clotting time was more than 5 
mins in 35.7% of cases of gestational hypertension and was 
found to be 66.67% of the mild preeclampsia patients and 
severe preeclampsia patients and 50% of the eclampsia study 
group. Results were not found to be statistically significant 
as shown in Table7 and Figure 7.

DISCUSSION

Hypertensive disorders are the most important cause of 
perinatal and maternal mortality and morbidity. Cases of 
Pregnancy-induced hypertension develop a variety of hae-
matological changes with thrombocytopenia being the most 
common haematological abnormality. 

The mean platelet count in our study in normal cases at term 
pregnancy was found to be 2.85 lakhs/cumm, in the Gesta-
tional hypertension study group was 2.01 lakhs/cumm and 

was 1.81 lakhs/cumm in mild preeclampsia and 1.66 lakhs/
cumm in severe eclampsia cases and 1.23 lakhs/cumm in 
eclampsia group, indicating a significant decrease in mean 
platelet counts with the increasing grades of pregnancy-in-
duced hypertension cases. Our observations were consistent 
with the following studies. 22-26  

Shete et al.22 studies done in 2013 showed the mean platelet 
count in normal pregnancy to be 3.41 lakhs/cumm and in se-
vere PIH and Eclampsia cases, it was 1.27 lakhs/cumm with 
a significant P-value <0.05.

Chauhan et al3 in a 2013 study exhibited the mean platelet 
count in normal pregnancy was 2.47 lakhs/cumm, in non-
severe PIH was 1.62 lakhs/cumm and in severe PIH was 
1.63 lakhs/cumm. The P-value was found to be significant 
(<0.001)

Mohapatra et al.1 exhibited the mean platelet count in normal 
pregnancy was 2.38 lakhs/cumm, in preeclampsia, it was 
1.82 lakhs/cumm,  and in the Eclampsia study group, it was 
found to be 1.21 lakhs/cumm with a P-value of <0.1. 

The studies above mentioned correlated well with the pre-
sent study for the mean platelet count with the significant 
P-values.

Few studies are done regarding the probability of using 
Mean Platelet Volume as an adverse outcome indicator in 
PIH cases and have shown variable results

Mean MPV in the normotensive pregnant females in our 
study at term was observed to be 8.47 fl (Range of 8-12) and 
showed an increase in mean values with increasing grades in 
mean values with the mean of 8.65 fl in gestational hyperten-
sion cases and 8.79 fl in mild preeclampsia and 10.33 fl in 
severe preeclampsia and 9.63 fl in eclampsia cases indicat-
ing an increase till severe preeclampsia group but was found 
to be not significant (p=0.07) 

Our study correlated with Ceyhan et al.30 studies who did not 
find a significant difference in MPV between preeclampsia 
and the normal pregnant group. 

Altibas et al.32 reported an increase in MPV with increasing 
grades of PIH, but the increase in MPV was not found to be 
a significant predictor of preeclampsia severity.

Annam et al.25 studied the platelet indices in PIH cases and 
reported the Mean platelet volume of 10.38 fl in 82 subjects 
of the preeclampsia subgroup which is comparable to our 
study.

However further studies with large study populations are re-
quired to generalize the MPV findings as an aid in predicting 
the severity of PIH cases.

Various studies have been done to validate Platelet Distri-
bution width (PDW) as a good marker of platelet dysfunc-
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tion in Pregnancy-induced hypertension cases with variable 
results.

In our study, the mean Platelet distribution width (PDW) in 
normal cases was 10.90 fl and showed an increase with the 
progression of disease in PIH cases with a value of 11.33 fl 
in gestational hypertension cases and 11.96 fl in mild preec-
lampsia and with a mean of 11.7 fl in severe eclampsia cas-
es and 12.25 fl in the eclampsia study group. Although the 
mean PDW values increased with the increasing grades of 
PIH it was not found to be statistically significant. 27,28

Bhavna Thakur et al.9 also studied PDW in PIH cases and ob-
served the mean of 13.7fl in Gestational hypertension cases 
and stated mean of 15.66 fl in preeclampsia cases. In gesta-
tional hypertension cases, PDW was found to be non-signif-
icant but was found to be significant in the pre-eclampsia 
group. 

The non-significant difference in PDW in the present study 
correlated well with Dogan et al.29 study which also found a 
non-significant difference in PDW among women in study 
groups of severe preeclampsia, mild preeclampsia, and 
healthy controls. 29

In the present study, the mean prothrombin time of patients 
with gestational hypertension was 16.59 secs, in mild preec-
lampsia, it was 17.61 secs and in severe eclampsia it 18.88 
secs and in the Eclampsia group it was 15.0 secs. 57.14% of 
gestational hypertension, 83.33% of mild preeclampsia cas-
es and all cases of severe eclampsia and eclampsia had pro-
longed prothrombin time with a significant P-value <0.0001. 
Our study data correlated well with the following statisti-
cally significant studies for Prothrombin time.31,32, 33 

Similarly, the study by Mushtaque et al.28 studies revealed 
the mean prothrombin time in three study groups for nor-
mal pregnancy, non-severe PIH and severe PIH patients were 
10.9 seconds, 10.1 seconds and 9.8 seconds respectively, 
with a significant P-value less than 0.0001. 

Shetty et al.26 studied haematological changes in pregnancy-
induced hypertension and observed that 28.57% cases of 
mild PIH and 82.86% of severe PIH had prolonged PT (>14 
s). The PT in severe PIH was found to be significantly pro-
longed (P < 0.05)

Abdulla et al.10 studied Prothrombin time in 100 PIH cas-
es and found that 50% of cases have prolonged PT with a 
significant p-value of (0.000) indicating that a highly sig-
nificant difference in prothrombin time occurs between cases 
and their control.

In the present study, the mean Activated partial thrombo-
plastin time for normal pregnancy, gestational hypertension 
and mild preeclampsia and severe eclampsia were 25.76 sec, 
33.55 sec, 38.79 sec and 41.85 sec respectively with Eclamp-
sia group showed it to be 40.17 secs, with a significant P-

value <0.0001 indicating an increase in APTT levels with 
increasing severity of PIH.

Study done by Mushtaque et al.28 revealed the mean activated 
partial thromboplastin time for normal pregnancy, non-se-
vere PIH and severe PIH patients were 26.68 seconds, sec-
onds 26.71 and 26.25 seconds respectively, with P value less 
than 0.005 was statistically significant. The present study 
correlated well with our study.

Nirmala et al.13 in their study showed that the mean activated 
partial thromboplastin time among the patients with mild 
Gestational Hypertension was 25.11 secs, severe GH was 
25.97 secs, Mild preeclampsia cases was 26.74 secs and in 
severe preeclampsia, cases was 27.33 secs. 

Bleeding time in mild preeclampsia cases the majority of 
61.11% of cases showed an increase towards the upper limit 
of the normal with 50% of the cases showed an increase in 
BT in severe preeclampsia and eclampsia study groups, al-
though the BT levels showed an increase in levels towards 
increasing grade of hypertension the results were found to be 
statistically insignificant.30

Our study results were similar to the study by Chaware et 
al.16 which showed that the bleeding time in mild preeclamp-
sia was 1.93 secs and it was found to be 2.02 secs in the 
severe preeclampsia group and the values observed were not 
found to be significantly increased.

Our study results were consistent with Chavan et al.12 studies 
which showed that the bleeding time in mild preeclampsia 
was 2.45 secs and it was found to be 2.66 secs in the severe 
preeclampsia group and the values observed were found to 
be not statistically significant.

Our study was consistent with Sonal et al.6 study which ob-
served that the bleeding time was found to be more than 5 
min in 38.1% of gestational hypertension patients, 58.1% of 
the preeclampsia cases and 80% of cases with eclampsia but 
the results were not found to be statistically significant. 

Clotting time - In gestational hypertension study groups the 
majority of cases 64.29% showed the normal bleeding time 
of below 5 mins but in both mild and severe preeclampsia 
cases study groups the majority of 66.67% of cases showed 
an increase towards the upper limit of the normal with 50% 
of Eclampsia cases showed an increase in clotting time, al-
though the Clotting time levels showed an increase in levels 
towards increasing grade of hypertension the results were 
found to be statistically insignificant.

Our study results were similar to the study by Chaware et 
al.16 which showed that the clotting time in mild preeclamp-
sia was 4.20 secs and they observed it to be 4.25 secs in the 
severe preeclampsia group and the values observed were not 
found to be significantly increased.
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Anjali et al.22 also showed in their study that clotting time 
was observed to be 6.74 min normal cases and 4.07 min in 
Pregnancy-induced hypertension cases and the observed val-
ues were found to be not statistically significant change.

Significant prolongation of Prothrombin Time, activated par-
tial thromboplastin time and significant fall in platelet counts 
was observed in PIH study groups indicating derangements 
in platelet counts and coagulation cascade with increasing 
grades of pregnancy induced hypertension study groups.7,8,9

CONCLUSION 

•	 Platelet counts showed an inverse relationship with 
the increasing severity of pregnancy-induced hyper-
tension.

•	 Prothrombin time and Activated Partial Thrombo-
plastin time showed prolonged values with increasing 
grades of pregnancy-induced hypertension.

•	 Data observed from the present study can help identify 
the abnormalities in platelet parameters and coagula-
tion profile about pregnancy-induced hypertension 
cases at an earlier stage and can prove to be helpful 
in the management of complications associated with 
pregnancy-induced hypertension, thus can help in the 
reduction of maternal and fetal mortality.

Further studies with large sample size and serial assessment 
of coagulation parameters are required to corroborate these 
findings and their relationship with the progression and se-
verity of PIH.
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Table 1: Distribution of the study groups according to platelet count
Platelet count Normal Case 

n(%)
Gestational hyper-

tension n(%)
Mild Preeclampsia 

n (%)
Severe Preeclamp-
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Eclampsia

less than 1 lac 0(0.00%) 1(3.57%) 0(0.00%) 1(16.67%) 2(50%)

1 - 2.5 lac 3(5.77%) 23(82.14%) 15(83.33%) 5(83.33%) 2(50%)
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Total 56(100%) 28(100%) 18(100%) 6(100%) 4(100%)

Mean ± SD 2.85 ± 0.73 2.01 ± 0.54 1.81 ± 0.46 1.66  ± 0.85 1.23 ± 0.22

Chi square 102.98 df=8 p-value<0.0001(S)

Table 2: Distribution of the study groups according to mean platelet volume
Mean Platelet Volume Normal Case 

n(%)
Gestational 

hypertension 
n(%)

Mild Preeclampsia 
n (%)

Severe Preeclampsia 
n(%)

Eclampsia

Normal(8-10) 53(94.64%) 20(71.43%) 10(55.56%) 3(50%) 2(50.00%)

Increased(10-12) 3(5.36%) 8(28.57%) 8(44.44%) 3(50%) 2(50.00%)

Total 56(100%) 28(100%) 18(100%) 6(100%) 4(100.00%)

Mean ± SD 8.47 ± 1.93 8.65 ± 0.97 8.79 ± 0.68 10.33 ± 1.07 9.63 ± 0.82

Chi square 19.95 df=4 p-value=0.08(NS) 

Table 3: Distribution of the study groups according to platelet distribution width
Platelet distribution 
Width

Normal Case 
n(%)

Gestational 
hypertension 

n(%)

Mild Preeclampsia 
n(%)

Severe  
Preeclampsia n(%)

Eclampsia

9-12 49(87.5%) 18(64.29%) 12(66.67%) 4(66.67%) 3((75.00%)

12-14 7(12.5%) 10(35.71%) 06(33.33%) 2(33.33%) 1(25.00%)

Total 56(100%) 28(100%) 18(100%) 6(100%) 4(100.00%)

Mean ± SD 10.90 ± 1.32 11.33 ± 1.11 11.96 ± 0.77 11.7  ±  0.14 12.25 ± 0.10

Chi square 7.45 df=4 p-value=0.11(NS)
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Table 4: Distribution of the study groups according to Prothrombin time
Prothrombin time Normal Case 

n(%)
Gestational hy-
pertension n(%)

Mild Preeclampsia 
n(%)

Severe Preeclamp-
sia n(%)

Eclampsia

Normal (11-16) 56(100.00%) 12(42.86%) 3(16.67%) 0(0.00%) 0(0.00%)

Prolonged (>16) 0 (0.00%) 16(57.14%) 15(83.33%) 6(100%) 4(100% )

Total 56(100%) 28(100%) 18(100%) 6(100%) 4(100% )

Mean ± SD 12.95 ± 1.48 16.59 ± 1.44 17.61 ± 2.88 18.88  ±  1.12 15.0 ± 2.42

Chi square 71.68 df=4 p-value<0.0001(S)

Table 5: Distribution of the study groups according to Activated partial thromboplastin time 
aPTT Normal Case 

n(%)
Gestational hyper-

tension n(%)
Mild Preeclampsia 

n (%)
Severe Preeclampsia 

n(%)
Eclampsia

Normal (25-37) 56(100.00%) 14(50.00%) 6(33.33%) 0(0.00%) 0(0.00%)

Prolonged (>37) 0 (0.00%) 14(50.00%) 12(66.67%) 6(100%) 4(100.00%)

Total 56(100%) 28(100%) 18(100%) 6(100%) 4(100.00%)

Mean ± SD 25.76 ± 2.99 33.55 ± 2.44 38.79 ± 2.52 41.85 ± 1.95 40.17 ± 1.41

Chi square 61.57 df=4 p-value<0.0001(S)

Table 6: Distribution of the study groups according to Bleeding Time 
Bleeding time Normal Case n(%) Gestational hyperten-

sion n(%)
Mild Preeclampsia 

n (%)
Severe Preec-
lampsia n(%)

Eclampsia

< 5 min 42(75.00%) 20(71.43%) 7(38.89%) 3(50%) 2(50.00%)

>5 min 14(25.00%) 8(28.57%) 11 (61.11%) 3(50%) 2(50.00%)

Total 56(100%) 28(100%) 18(100%) 6(100%) 4(100.00%)

Mean ± SD 2.67 ± 0.86 2.57 ± 0.68 5.37 ± 0.72 2.75  ±  1.06 5.25 ± 0.86

Chi square 9.44 df=4 p-value=0.06(NS)  

Table 7: Distribution of the study groups according to Clotting Time 
Clotting time Normal Case 

n(%)
Gestational hy-
pertension n(%)

Mild Preeclampsia 
n (%)

Severe 
Preeclampsia n(%)

Eclampsia

< 5 min 38(65.38%) 18(64.29%) 6(33.33%) 2(33.33%) 2(50.00%)

>5 min 18(34.62%) 10(35.71%) 12 (66.67%) 4(66.67%) 2(50.00%)

Total 56(100%) 28(100%) 18(100%) 6(100%) 4(100.00%)

Mean ± SD 5.25 ± 0.68 6.69 ± 0.78 6.39 ± 0.53 6.25  ±  0.35 5.62± 0.22

Chi square 8.8 df=4 p-value=0.071(NS)

Figure 1: Distribution of the study groups according to platelet 
count.

Figure 2: Distribution of the study groups according to mean 
platelet volume.
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Figure 3: Distribution of the study groups according to platelet 
distribution width.

Figure 4: Distribution of the study groups according to pro-
thrombin time.

Figure 5: Distribution of the study groups according to the ac-
tivated partial thromboplastin time. 

Figure 6: Distribution of the study groups according to bleed-
ing time. 

Figure 7: Distribution of the study groups according to clotting 
time.


