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INTRODUCTION

Hypertensive disorders during pregnancy are the second 
leading cause, after embolism, of maternal mortality in the 
United States, accounting for almost 15% of such deaths. 
Hypertension during pregnancy may lead to many maternal 
complications including abruptio placentae, disseminated 
intravascular coagulation (DIC), cerebral hemorrhage, 
hepatic failure, and acute renal failure.1 Studies have 
suggested that placental vascular under perfusion, maternal 
endothelial damage, and increased vascular permeability 
has been contributory to the pathophysiology of the disease.2
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Background: Pre-eclampsia and eclampsia is a multisystem disorder affecting approximately 2-7% of 
all pregnancies and is a significant cause of maternal and fetal morbidity and mortality. Many hemostatic 
abnormalities have been reported in association with hypertensive disorder of pregnancy. We conducted 
this prospective case-control study to assess and analyze the platelet parameters in 3rd-trimester 
normotensives, pre-eclamptic, and eclamptic pregnant women.  

Materials and Methods: This study was conducted in the hematology division of the Department of 
Pathology, in a rural population-based medical institute over 2 years. In all subjects (cases and controls) 
2 ml of blood sample was collected in EDTA vials for platelet counts and platelet indices. The blood 
samples were run on an automated blood cell counter (Beckman coulter) within 2 hours of collection. The 
data obtained were tabulated and statistical analyses were performed. 

Results: The mean platelet count was significantly decreased in cases as compared to controls with 
increased frequency of thrombocytopenia associated with progression of the disease. Platelet indices, 
mean platelet volume, and platelet distribution width were increased, whereas the plateletcrit was 
decreased in cases as compared to the controls. However, the statistically significant difference was found 
only in platelet distribution width and plateletcrit. 

Conclusions: We concluded that platelet indices like platelet distribution width and plateletcrit can be 
useful along with platelet count in early detection of pre-eclampsia and eclampsia instead of relying on 
platelet count alone. 
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Many hemostatic abnormalities have been reported in 
association with hypertensive disorder of pregnancy. 
Thrombocytopenia is the most common of these 
abnormalities.3,4 In addition to changes in absolute platelet 
numbers, the platelets also appear to circulate in a more 
activated state which is reflected in the changes in platelet 
indices in hypertensive disorders of pregnancy. Many 
studies have been done to investigate the changes in platelet 
indices. Also, these changes sometimes appear 4-6 weeks 
before the significant rise in blood pressure.5

Pre-eclampsia and eclampsia of varying degrees of severity 
form a considerable portion of admissions in our hospital. 
In these patients, varying degrees of DIC can contribute 
significantly to morbidity and sometimes even to mortality. 
This study was thus conducted in a rural population-based 
medical institute to assess the significance of platelet counts 
and platelet parameters to the severity of pre-eclampsia and 
eclampsia.

MATERIALS AND METHODS

This study was a prospective case-control study conducted 
in the hematology division of the Department of Pathology, 
in a rural population-based medical institute for 2 years. The 
study was approved by the Institutional Research ethical 
committee. The total sample size was 160, comprising of two 
groups of 80 cases and 80 controls. All the blood samples 
for the cases were obtained from the pregnant women in 
3rd trimester of gestation admitted in the obstetric ward and 
diagnosed as pre-eclamptic or eclamptic patients according 
to the standard clinical criteria published by the American 
College of Obstetrics and Gynaecology (2002)6 whereas 
randomly selected uncomplicated normotensive pregnant 
women attending obstetric OPD served as controls.

Inclusion criteria consisted of pregnant women between 
28 to 40 weeks of gestation with pre-eclampsia and 
eclampsia with having minimum criteria of (1) BP ≥140/90 
mm Hg after 20 weeks of gestation and (2) Proteinuria ≥ 
300mg/24hrs or ≥1+ with a dipstick.

Exclusion criteria consisted of pregnant women with 
known bleeding disorders, liver disease, abruptio placentae, 
intrauterine fetal death, trauma, any associated inflammatory 
disease or sepsis, any associated malignancy, in labor, and 
on anticoagulant therapy.

All the cases were sub-grouped into mild pre-eclampsia, 

severe pre-eclampsia, and eclampsia; the severity of pre-
eclampsia was graded into two categories. (Table 1) 

In all the subjects, informed consent was obtained and 2 
ml venous blood samples were collected in EDTA (0.25mg/
ml) vial for platelet count and platelet parameters i.emean 
platelet volume(MPV), Platelet distribution width (PDW), 
Plateletcrit (Pct). The blood sample was run on Beckman 
Coulter make (18 parameters) automated blood cell counter 
within 2 hours of collection.

Thrombocytopenia was defined as platelet count <150 
x 109/L and platelet indices – MPV, PDW and Pct were 
considered abnormal if > 11 fl, > 17.1 fl and <0.360% 
respectively.

The data thus obtained was tabulated and statistical analyses 
were performed by using student’s unpaired t-test, one-way 
ANOVA, and Tukey test. The student’s unpaired t-test was 
used to compare various parameters between the case and 
control groups. One-way ANOVA and Tukey test were 
used to make multiple comparisons between groups and 
subgroups (control, mild PE, severe PE & eclampsia). 
Statistical significance was considered at p<0.05.

RESULTS

We studied platelet count, MPV, PDW, and Pct in total of 80 
cases of pre-eclampsia and eclampsia in the 3rd trimester 
of pregnancy. It included 21 (26.25%) cases of mild pre-
eclampsia, 28 (35%) cases of severe pre-eclampsia, and 31 
(38.75%) cases of eclampsia. The age distribution of the 
cases revealed maximum of 39(48.75%) cases in the range 
of 20-24 years. (Table 2)

Statistically, (Student’s unpaired t-test) the differences in 
gestational age between cases and control were insignificant 
(p>0.05) except for the difference between the gestational 
age of eclampsia and severe pre-eclampsia which was 
significant (p=0.015, <0.05). (Table 3)The difference 
in parity in cases and controls was found statistically 
insignificant(p=0.88, >0.05). When compared among the 
subgroups of cases (one-way ANOVA and Tukey test), 
severe pre-eclampsia and eclampsia were found to be more 
common in primiparous women as compared to that in mild 
pre-eclampsia and statistically, this difference was found to 
be significant (p<0.05).

By using student’s unpaired t test statistically significant 
difference was noted in platelet count between case and 
control groups (p-value=0.000, <0.05).On using one way 
ANOVA and Tukey test, statistically significant difference 
was seen between control and severe pre-eclampsia(p=0.035, 
<0.05), control and eclampsia (p=0.000, <0.05) and mild 
pre-eclampsia and eclampsia (p=0.007, <0.05). However, 
no significant difference was found between control and 
mild pre-eclampsia (p=0.961, >0.05), mild pre-eclampsia 
and severe pre-eclampsia (p=0.348, >0.05) and severe pre-

DOI: 10.3126/jpn.v11i2.31241 

Table 1: Grading of pre-eclampsia
Abnormality Mild Pre-eclampsia Severe Pre-eclampsia

Diastolic Blood 
Pressure <110 mm Hg ≥110 mm Hg

Systolic Blood 
Pressure <160 mm Hg ≥160 mm Hg

Proteinuria ≤2+ ≥3+
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Table 3: Distribution of cases and controls with gestational age and parity

Diagnosis No. of patients
Gestational age Parity

Mean±SD Primi (%) Multi (%)

Cases 80 33.85±4.10 49(61.25) 31 (38.75)

a. Mild PE 21 33.98±3.32 10 (47.62) 11 (52.38)

b. Severe PE 28 32.22±3.87 17(60.71) 11 (39.29)

c. Eclampsia 31 35.24±4.34 22 (70.97) 9 (29.03)

Controls 80 34.56±3.73 50 (62.5) 30 (37.5)

Table 4: Mean platelet count and thrombocytopenia in cases and controls

Diagnosis No. of patients
Platelet count (x 109/L) Thrombocytopenia 

(%)Range Mean ±SD

Cases 80 16-430 174.30±87.56 36 (45)

a. Mild PE 21 97-386 214.9±80.87 5(6.25)

b. Severe PE 28 16-430 177.96±100.88 13(16.25)

c. Eclampsia 31 21.2-285 143.49±67.23 18(22.5)

Controls 80 80-414 224.19±69.81 12(15)

Table 5: Platelet parameters (MPV, PDW and Pct) in cases and controls

Diagnosis No. of patients
MPV (fl) PDW (fl) Pct (%)

Range Mean ±SD Range Mean± SD Range Mean ±SD

Cases 80 6.9-12.8 8.96±1.33 11.8-19.4 17.46±1.19 0.03-0.98 0.19±0.14

a. Mild PE 21 7.1-10.9 8.72±1.06 11.8-19 16.94±1.64 0.12-0.31 0.20±0.06

b. Severe PE 28 6.9-11.9 8.85±1.23 15.3-19.3 17.24±1.01 0.07-0.96 0.19±0.17

c. Eclampsia 31 6.9-12.8 9.21±1.56 16.8-19.6 18.03±0.69 0.03-0.98 0.17±0.16

Controls 80 4.1-13 8.62±1.29 8.2-20.40 16.62±1.82 0.13-0.33 0.22±0.03

Table 6: Comparison of platelet counts in different studies

Author 
Platelet counts (x 109/L)

Control Mild PE Severe PE Eclampsia

Srivastava et al17 194.4 179.7 164.2 152.6

Jambhulkar et al18 238 230 170 151

Vrunda and Shaila19 220 200 140 130

Mohammed et al10 242.9 209 155 121

Chauhan et al20 222.93±97.94 173.33±25.91 145.04±23.76 121.05±22.44

Sameer et al11 242±62 239±61 160±51 151±68

Present study 224.19±69.81 214.9±80.87 177.96±100.88 143.49±67.23

*PE: pre-eclampsia

*PE: pre-eclampsia

*PE: pre-eclampsia

Table 2. Age-wise distribution of patients in cases and controls

Age group (Years) Control
Number of cases (Percentage)

Mild PE (%) Severe PE (%) Eclampsia (%) Total Cases (%)

20-24 38(47.5) 6 14 19 39(48.75)

25-29 33(41.25) 10 11 8 29(36.25)

30-34 6(7.5) 5 2 4 11(13.75)

35-40 3(3.75) 0 1 0 1(1.25)

Total 80(100) 21(26.25) 28(35) 31(38.75) 80(100)

Mean Age± SD 25.14±3.68 25.86±3.90 25.00±3.41 23.58±3.54 24.68±3.67

Range 20-35 20-34 20-35 20-31 20-35

*PE: pre-eclampsia
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eclampsia and eclampsia (p=0.319, >0.05).

We found a gradual decrease in mean platelet count with 
the progression of the disease and this difference was 
statistically significant. The frequency of thrombocytopenia 
cases was directly related to the severity of the disease. 
(Table 4)

The mean MPV in cases was higher than the control group, 
however statistically (student’s unpaired t-test) insignificant 
(p=0.111, >0.05). The mean PDW was also increased in 
cases as compared to that in the controls and this increase 
in PDW was statistically significant (p=0.001, <0.05). 
However, the Pct was decreased in cases as compared to 
that in the control group and this difference was statistically 
significant (p=0.035, <0.05). (Table 5)

The platelet indices in a subgroup of the cases showed a 
gradual increase of MPV and PDW with the severity of 
the disease. However, on statistical analysis (one-way 
ANOVA and Tukey test) this increase of MPV and PDW in 
subgroups of cases as compared to that in the controls was 
insignificant except for an increase of PDW in eclampsia 
which was significantly increased as compared to the 
controls. The Pct value in a subgroup of cases was found to 
decrease gradually with the progression of disease but when 
compared with the mean Pct in controls, this decrease in Pct 
in all the subgroups of cases was statistically insignificant. 
(Table 5)

DISCUSSION 

In this study, we found maximum cases between 21-30 years 
of age. The younger age of occurrence of pre-eclampsia and 
eclampsia affirms the early age of marriage and pregnancy 
in our country as compared to western countries.7 Many 
studies also observed the gestational age in eclampsia 
to be more than that in severe pre-eclampsia similar to 
our findings, though their findings were statistically not 
significant.8-10 The cases of pre-eclampsia and eclampsia 
were more frequent in primiparous, (61.25%) women which 
are in concurrence with other studies.11,12

Most of the studies observed a significant decrease in platelet 
count during normal pregnancy13-16, especially during the 
second and third trimesters.14 In our study only 12 (15.0%) 
women showed thrombocytopenia among controls. In 
cases, thrombocytopenia was observed in 36 (45%) patients 
and this decrease in platelet count was directly related to 
the severity of the disease. This gradually reduced platelet 
counts in patients of mild pre-eclampsia to severe pre-
eclampsia to eclampsia were comparable to those reported 
by other authors. (Table 6)

The mechanism of thrombocytopenia in pre-eclampsia 
and eclampsia syndrome could be increased consumption 
of platelets with increased megakaryocytic activity to 
compensate for it. Platelets adhere to areas of damaged 

vascular endothelium resulting in secondary destruction of 
platelets.3,23 Platelets from severely pre-eclamptic patients 
showed less response than normal to a variety of aggregating 
agents suggesting that platelets may have undergone the 
previous aggregation in the microcirculalion.24

An increase in platelet size was found in patients with 
moderate or severe hypertension in pregnancy, even in the 
presence of a normal platelet count.25 Platelet larger cell 
ratio (P-LCR) is an indicator of circulating larger platelets (> 
12 fL) and platelet activity.26 However, this parameter was 
not available in the analyzer used in the present study. The 
platelet parameters in pre-eclampsia and eclampsia are also 
related to the alteration of the coagulation process between 
the platelet and endothelial cells.27 It has been demonstrated 
that plasma thrombopoietin increase in patients with pre-
eclampsia as a major marker of platelet activity.28

Increased MPV and PDW probably reflected increased 
platelet turnover with decreased platelet survival time 
and increased destruction of platelets.5,10,29,30 Significant 
increase in MPV can be detected in patients’ weeks before 
the diagnosis of pregnancy-induced hypertension (PIH).5 
Dundar et al31 also found a significant increase in MPV 
which preceded the diagnosis of PIH by approximately 
4.6 weeks. Similarly, Walker et al29 observed significantly 
increased MPV one week before increased BP became 
clinically evident.

A significant increase in PDW above the normal range in pre-
eclampsia and eclampsia revealed the continuous platelet 
consumption during the progression of the disease as well 
as activation of platelet that compensate for the decrease in 
the platelet count. Therefore, the PDW can play a role as a 
prediction marker for the severity of pre-eclampsia before 
the low platelet counts are observed. In addition, it can be 
used to predict abnormal uncontrolled platelet activation 
before the progression from pre-eclampsia to severe pre-
eclampsia with complete HELLP syndrome.27

We found decreasing levels of Pct with increasing severity of 
disease though the relationship was statistically insignificant 
when compared to controls, however, Karateke et al32 found 
significantly low Pct levels in pre-eclamptic patients. Singh 
et al33 considered PDW and Pct to be the new marker for an 
adverse outcome in pre-eclampsia and eclampsia even in 
women presenting with normal platelet counts.

CONCLUSIONS

Our study results revealed that platelet indices along with 
platelet count can be used in the early detection of pre-
eclampsia and eclampsia instead of relying on platelet 
count alone. Also, the changes in platelet indices like PDW 
may provide a clue towards the potential worsening of 
pre-eclampsia and the eclampsia status of the patient. The 
present study has potential areas for further research with 
large sample size. 

DOI: 10.3126/jpn.v11i2.31241 
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