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Abstract  

Introduction: Hypertension is a major risk factor of pregnancy leading to 

maternal and foetal morbidity, particularly in cases with preeclampsia and 

eclampsia. The pathophysiology of which is thought to be alteration in platelet 

fibrinolysis, coagulation and vascular endothelial function. Aim: To study the 

association of platelet count and platelet indices in women suffering from 

preeclampsia. Materials and Methods: At the Assam Medical College and 

Hospital in Dibrugarh, Assam, India, a hospital-based cross-sectional 

comparison research has been carried out for 1 year, beginning in July 2019 and 

ending in June 2020, taking 60 pregnant women suffering from preeclampsia 

and 60 healthy pregnant women. Platelet count, MPV along with PDW have 

been studied in these women and data analyzed. Results: Women who were 

diagnosed with preeclampsia had significantly lower mean platelet count 

compared to those who did not have the condition, while those who did exhibit 

statistically significant increases in MPV and PDW. Our research also revealed 

a negative connection between platelet count along with both PDW and MPV 

in individuals with preeclampsia. Conclusion: MPV (Mean platelet volume) as 

well as PDW (platelet distribution width) are the best prominent and validated 

indices, in particular represent platelet activation, and are therefore part of the 

data that can be detected by a complete blood count (CBC) test for a low cost, 

making them potentially useful markers for thromboembolic disease. 

 
 

 

INTRODUCTION 
 

One of the biggest and most interesting mysteries in 

obstetrics is how to treat hypertensive disorders of 

pregnancy (HDPs).[1] Preeclampsia syndrome is the 

most severe form of hypertension, responsible for an 

estimated 50,000-60,000 fatalities annually globally, 

whether it occurs alone or is layered on top of chronic 

hypertension.[2] 

Preeclampsia is such a pregnancy specific 

multisystem condition characterized by high 

systemic vascular resistance, activated coagulation 

system, accelerated platelet aggregation, and 

malfunction of endothelial cells, all of which led to 

decreased organ perfusion.[3] 

Preeclampsia is predicted to be seven times more 

common in developing nations than in developed 

ones. Approximately 10% of maternal mortality in 

Africa and Asia are linked to HDPs.[4] It has been 

estimated to be between 8 and 10 percent in India. 

Maternal and infant mortality are persistent problems 

for the health care systems of developing nations.[5-9] 

Inexpensive and easily observable, platelet indices 

are  a  portion  of   the   information   provided   by   a  
 

complete blood count (CBC) test. The best verified 

and most notable of these are PDW and MPV, both 

of which show platelet activity, so may be effective 

indicators for thromboembolic disease. [10,11] 

Platelet indices such as PDW and MPV, and platelet 

count are therefore a useful tool for assessing 

coagulation activation and the risk of developing 

preeclampsia.[11-13] The main aim of this study was to 

examine the relationship between the platelet indices 

along with platelet count in pregnant women without 

and with preeclampsia, to compare the MPV, platelet 

count, and PDW of these two groups, and to identify 

any differences between them. 

 

MATERIALS AND METHODS 

 

At the Assam Medical College and Hospital in 

Dibrugarh, Assam, India, a hospital-based cross-

sectional comparison research has been conducted 
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over the course period of twelve months, from July 

2019 to June 2020. 

Data for the current study was collected from 

pregnant women of more than 20 weeks gestation 

admitted in the Antenatal ward and Emergency unit 

in the Department of Obstetrics and Gynaecology, 

Assam Medical College and Hospital, Dibrugarh 

during the study period. Two groups of women have 

been formed. 

Group Ⅰ: Pregnant women suffering from 

preeclampsia 

Group Ⅱ: Normotensive pregnant women 

Selection Criteria for Cases 

Inclusion Criteria 

Group Ⅰ: Normal-pressure pregnant women who have 

had their blood pressure ≥ 140/90 mm Hg on two 

separate occasions spaced at least 4 hours apart and 

who have proteinuria (defined as a 24-hour urine 

collection of ≥ 300mg of protein or a dipstick result 

of 1+) after 20 weeks of pregnancy and who have 

given their written consent to participate. 

Group Ⅱ: All pregnant women with normal blood 

pressure who are at least 20 weeks along and provide 

their informed permission. 

Exclusion Criteria 

1. Pregnant women with history of  

• Epilepsy 

• Bleeding disorder 

• Diabetes mellitus 

• Drug intake impacting platelet count 

• Hypertension 

• Renal disease 

• Severe anemia 

2. Women not giving consent for participation 

The Sysmex - XN - 550 has been used to do a 

complete blood count at the Advanced Hematology 

Service Laboratory under AMCH's Department of 

Pathology. PDW and MPV and Platelet count, have 

been determined using a six-part auto analyzer ability 

to run 44 parameters per sample. 

Statistical Analysis 

Percentages and mean ± SD were the main ways in 

which the data were presented. Fisher's exact test, 

chi-square, along with t-test, have been utilized for 

finding out statistical significance, as  well  as  p-

value  and  correlation coefficient were  

computed. The data was also represented using 

diagrams. The statistical procedures have been 

performed utilizing SPSS, version 16.0. Whereas 

P<0.05 indicates statistical significance. 

 

RESULTS 

In our study it was seen that in both Group I and II 

maximum number of cases belonged to the 21- 25 

years age group (48.3% and 40% respectively). The 

mean age was almost equal in both the preeclampsia 

and normotensive group (24.5±4.05, 24±4.03 years 

respectively). Majority of the pregnant women with 

preeclampsia were primiparae (55%). 

The current investigation indicated that the 

preeclampsia group (1.56±0.62×109/L) in 

comparison to the normotensive group (2.42 ±0.89× 

109/L) had a significantly decreased mean platelet 

count and the difference has been found to be 

statistically significant (p=0.000). 

The mean MPV, in women with preeclampsia was 

found to be 13.19±1.32 fL which was significantly 

higher (p=0.000) than that of the women without 

preeclampsia (11.20±0.86)fL. Also in our study, it 

was seen that majority of the cases of preeclampsia 

had MPV in the range >10-14 fl (70%), while 28.3% 

had MPV >14 fl and only 1.7% had MPV in the range 

8-10 fl. 

The mean PDW in women with preeclampsia was 

observed to be 18.10±3.57fL while it was observed 

to be 12.81±1.22fL in women without preeclampsia. 

A statistically significant (p=0.0001) difference was 

found in mean PDW between these two groups, most 

of the preeclampsia cases had a PDW value of >14 fL 

i.e. 91.7% whereas in the normotensive group 

majority (83.3%) had PDW value in the 9-14 fL 

range. 

It was seen in our study that platelet count of 

preeclampsia patients showed a significant negative 

correlation with MPV and PDW. 

 

 
Figure 1: Bar Diagram Showing Comparison of Mean 

Platelet Count Between Preeclampsia and 

Normotensive Women 

 

 
Figure 2: Bar Diagram Showing Distribution of MPV in 

Preeclampsia and Normotensive Women 
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Figure 3: Bar Diagram Showing Distribution of PDW 

in Preeclampsia and Normotensive Women 

 
Figure 4: Scatter Diagram Showing Correlation of 

Platelet Count with MPV 

 

 
Figure 5: Scatter Diagram Showing Correlation of 

Platelet Count with PDW 

 

DISCUSSION 
 

In the present study mean age was observed to be 

24.5±4.05 years in both the preeclampsia and 

normotensive group, which is comparable to the 

findings of Rabia et al.[14] (23.45±3.23 years), Annam 

et al.[15] (24.3 years), however Onisai et al.[16] in their 

research work found 29.8 years mean age. 

Among the 60 cases of preeclampsia, 50% had 

thrombocytopenia (18.3% cases having platelet count 

50,000 to 1,00,000/cumm and 31.7% cases between 

1.0 to 1.5 lakhs/cumm). The other 50% all had 

platelet counts more than 1.5 lakhs/cumm. Out of the 

60 normotensive pregnant women, 21.7% had 

thrombocytopenia (5% having platelet count 50000 

to 1.0 lakhs/ cumm and 16.7% between 1.0 to 1.5 

lakhs/cumm) and the rest 78.3% were having normal 

platelet count. These findings were comparable to 

those of Mohapatra et al.[17] who reported 13 cases of 

preeclampsia (43.3%) as having platelet count in the 

range 1-1.5 lakhs/mm3 and 5 cases (16.7%) as having 

platelet count < 1 lakh/mm3. Compared to 

normotensive women, whose mean platelet count has 

been found to be (2.42 ±0.89 lakhs/mm3) and mean 

platelet count in preeclamptic women was 1.56±0.62 

lakhs/mm3, a difference, which is statistically 

significant (p=0.000). All of these results match those 

found by Vijaya C et al.[19], Annam et al.[15], Vrunda 

et al.[18], as well as Sultana R et al.[7] Researchers 

Monteiro G et al.[21] used historical data from an 

Indian population to find that pregnant women with 

hypertension after the 20th week of pregnancy had 

substantially lower mean platelet counts compared to 

controls. Platelet count, according to their research, 

is also a predictor of the severity of pregnancy 

induced hypertension. In this research work, it has 

been seen that majority of cases had MPV in the 

range >10-14 fl (70%), while 28.3% had MPV >14 fl 

and only 1.7% had MPV in the range 8-10 fl. 

Similarly, majority of the normotensive women had 

MPV in the range >10-14fl (90%), 6.7% had MPV in 

the range 8-10fl while only 3.3% had an MPV of > 

14fl. According to Rabia et al.[14], the mean MPV for 

patients with preeclampsia was between 8 and 10 fL, 

and it ranged from 10 to 12 fL in 23% of cases. 

The MPV in the preeclampsia group was found to be 

13.19 ± 1.32 fl and in the normotensive group was 

found to be 11.20±0.86 fl. The statistical significance 

of this difference in mean MPV between these two 

groups has been shown to be quite high (p=0.000). 

Therefore, the levels of MPV were found to be higher 

in both the preeclamptic and normotensive women in 

parallel to other studies. As our institute is situated in 

North- East India, where congenital 

macrothrombocytopenia is quite prevalent which is 

evidenced by the findings in various studies 

conducted on macrothrombocytopenia. A significant 

frequency of asymptomatic constitutional 

macrothrombocytopenia was discovered by Naina et 

al.23 in the eastern and north-eastern area of India. 

This high rate of prevalence of 

macrothrombocytopenia could be attributed as one of 

the probable reasons behind the increased values of 

MPV in North-East Indian population. In spite of 

this, it can be seen very clearly that the MPV is much 

greater in preeclamptic women in comparison to the 

normotensive pregnant controls, which is in 

agreement with the results of the several studies that 

were described before. 

In our study, 91.7% of the women with preeclampsia 

had PDW >14 fl while only 8.3% had a PDW value 

in the range 9-14fl. Majority of the normotensive 

women (83.3%) had PDW value in the range 9-14 fl 

and only 16.7% had PDW >14fl. Outcomes were 

similar to those reported by Rabia et al.[14], that PDW 

values more than or equal to 14 accounted for 86% of 

preeclampsia along with 87.5 % of eclampsia, with 

PDW values between 9 and 14 accounting for 14% 

and 12.5%, respectively. In 92% of the controls, 

PDW has been found to be in the range of 9-14. 

Our research showed that the mean PDW in 

preeclamptic women was 18.10±3.57fl whereas in 

normotensive women it was 12.81±1.22fl, a 

difference that has been statistically significant 
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(p=0.000). In their research on the role of platelet 

indices in PIH, Annam et al.[15] found that 

preeclampsia patients had a PDW of 15.51±2.67 fl, 

compared to 11.07 fl in healthy pregnant women. The 

PDW in the normotensive control group varied from 

9 to 12.8 fl, while in moderate and severe 

preeclampsia patients, the PDW ranged from 13.6 to 

17.2 fl and 14.1 to 20.1 fl, respectively, as reported 

by Meghana P et al.20. An increased PDW may be 

explained by a higher rate of platelet turnover, that 

would lend credence to the theory that a shorter 

platelet survival period leads to a higher rate of 

platelet destruction.[15] Platelet distribution width 

changes may also indicate that preeclampsia related 

endothelial dysfunction causes the body to produce 

younger and bigger platelets to make up for the 

declining platelet count.[25] In this study, platelet 

count of preeclamptic patients presented a significant 

negative relation with MPV and PDW which means 

that as platelet count increases or decreases, MPV 

and PDW also decreases or increases and is 

statistically significant. Platelet count correlated 

negatively with PDW and PLCR, but not with MPV, 

as reported in research by Tesfay et al.[22] in people 

with preeclampsia. Similarly, Dhakre et al.[24] 

discovered a correlation between severity of 

preeclampsia and platelet indices and they drew the 

conclusion that thrombocytopenia and severity of 

PIH are closely associated. 
 

CONCLUSION 
 

One of the most prevalent obstetric disorders, 

hypertension in pregnancy is linked with high risk of 

maternal and infant death. Numerous changes in 

haematological parameters occur in these women, 

which has a major effect on the outcome of the 

pregnancy. Maternal along with fetal morbidity and 

mortality may be reduced via early diagnosis of these 

illnesses so that treatment can begin as soon as 

possible. According to the findings of this 

investigation, preeclamptic individuals exhibit 

significant abnormalities in both haematological and 

biochemical parameters. This study shows that 

changes in platelet count, MPV and PDW are 

strongly associated with preeclampsia and provide an 

indication towards worsening of preeclampsia status 

of the patient. As a result, monitoring these patients 

using platelet count as well as platelet indices may be 

done in a straight forward and economical manner. 
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