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Abstract
Introduction: Pre-eclampsia (PE) is a pregnancy-specific hypertensive disorder characterized by endothelial dysfunction, 
increased systemic vascular resistance, platelet activation, and coagulation abnormalities. These changes can lead to 
serious complications for both mother and fetus. Platelets play a key role in vascular repair and primary hemostasis, and 
platelet indices—including plateletcrit (PCT), mean platelet volume (MPV), platelet distribution width (PDW), and 
platelet-large cell ratio (P-LCR)—reflect changes in platelet morphology and activity. Alterations in these indices have been 
increasingly studied as potential early markers of pre-eclampsia. Typically, platelet count decreases while MPV and PDW 
increase, with more pronounced changes in PE than in normotensive pregnancies. These variations can appear 2–8 weeks 
before the clinical onset of PE. Aim: To compare platelet indices among women with pre-eclampsia and normotensive 
pregnant women to evaluate their potential as early indicators for the diagnosis of pre-eclampsia. Materials and Methods: 
This case-control study was conducted over 12 months (June 2023 to May 2024) in the Department of Gynecology & 
Obstetrics at the Institute of Child and Mother Health, following ethical approval. A total of 62 pregnant women were 
enrolled, including 31 women with pre-eclampsia (Group A) and 31 normotensive pregnant women (Group B) as controls. 
After informed consent, clinical data and laboratory values were collected using structured case-record forms and analyzed 
with SPSS version 26. Results: Most participants were aged 21–30 years (67.7% in cases vs. 58.1% in controls, p=0.632). 
Systolic and diastolic pressures were significantly higher in cases. Platelet indices showed significant differences: MPV 
(10.58 ± 1.48 vs. 8.42 ± 1.09 fl), PDW (12.84 ± 1.53 vs. 11.19 ± 1.38 fl), P-LCR (25.97 ± 4.00% vs. 22.19 ± 2.89%), and PCT 
(0.2485 ± 0.0360% vs. 0.2175 ± 0.0279%) were all elevated in pre-eclamptic women (p<0.05). Conclusion: Platelet indices- 
especially MPV, PDW, P-LCR, and PCT—were significantly elevated in women with pre-eclampsia compared to 
normotensive pregnant women. These markers may serve as early, cost-effective indicators for the prediction and 
monitoring of pre-eclampsia. Larger prospective studies are needed to validate these findings.
Key words: Pre-eclampsia, Platelet indices, Mean platelet volume (MPV), Platelet distribution width (PDW), Platelet crit 
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Introduction:  
Pre-eclampsia (PE) is a pregnancy-specific multisystem 
disorder characterized by new-onset hypertension and 
proteinuria after 20 weeks of gestation. It is a major 
contributor to maternal and perinatal morbidity and mortality 
worldwide, complicating 2–8% of all pregnancies1,2. Despite 
improvements in prenatal care in developed countries, PE 
remains a significant challenge in low- and middle-income 
regions, where it contributes disproportionately to maternal 
and neonatal deaths. Globally, it is estimated to cause over 
76,000 maternal and 500,000 perinatal deaths annually3,4.
The pathophysiology of PE is complex and not entirely 
understood. It is believed to originate from abnormal 
placental development due to defective trophoblastic 
invasion and inadequate remodeling of spiral arteries. This 
leads to placental ischemia, oxidative stress, and widespread 
endothelial dysfunction5. The resulting inflammatory 
response increases vascular permeability and systemic 
vasoconstriction, triggering a cascade of events involving 
platelet activation, coagulation system dysregulation, and 
multi-organ involvement6.
Among the hematological changes observed in PE, 
thrombocytopenia is the most common and clinically 
significant. The disease is associated with increased platelet 
activation, turnover, and consumption due to endothelial 
injury7,8. Platelets play a central role in maintaining vascular 
integrity and initiating coagulation. When activated, they 
undergo morphological changes that can be measured as part 
of routine complete blood count testing.
Platelet indices—such as platelet count (PC), mean platelet 
volume (MPV), platelet distribution width (PDW), 
plateletcrit (PCT), and platelet-large cell ratio 
(P-LCR)—reflect platelet function, size variability, and 
activation status. These indices are cost-effective, easily 
accessible, and increasingly recognized as potential early 
markers of PE5,9. Studies have shown that while platelet 
count tends to decrease in PE, MPV, PDW, and P-LCR tend 
to increase. These alterations may precede the clinical 
manifestations of PE by several weeks and correlate with 
disease severity10.
Advanced biochemical markers, such as the sFlt-1/PlGF ratio 
and soluble endoglin (sEng), have been studied for early 
detection and severity assessment of PE. However, their high 
cost and limited availability make them impractical for 
routine use in low-resource settings11,12. In contrast, platelet 
indices are part of standard hematology panels and can serve 
as practical alternatives for early screening and monitoring of 
high-risk pregnancies.
Given the rising burden of PE and the limitations in current 
diagnostic tools, there is a need to explore affordable, 
accessible, and reliable markers. This study aims to compare 
platelet indices in women with pre-eclampsia and 
normotensive pregnant women to assess their clinical utility 
in predicting and evaluating pre-eclampsia.
Materials and Method:
This case-control study was conducted over a 12-month 

period (June 2023 to May 2024) in the Department of 
Gynecology & Obstetrics at the Institute of Child and Mother 
Health, Matuail, Dhaka. A total of 62 pregnant women were 
recruited using purposive sampling, with 31 pre-eclamptic 
women assigned to the case group and 31 normotensive 
pregnant women to the control group. Inclusion criteria for 
cases included age >16 years, gestational age >20 weeks, 
blood pressure ≥140/90 mmHg, and clinical signs of 
pre-eclampsia including proteinuria, organ dysfunction, or 
fetal growth restriction. Controls were healthy pregnant 
women >16 years of age with gestational age ≥20 weeks and 
normal blood pressure. Exclusion criteria included multiple 
gestations, chronic hypertension, diabetes, cardiovascular or 
liver diseases, steroid use, and autoimmune or inflammatory 
disorders. After obtaining informed written consent, clinical 
examinations and interviews were conducted using a 
structured questionnaire. Blood pressure was measured using 
a mercury sphygmomanometer under standardized 
conditions. Venous blood samples were collected aseptically 
from the left antecubital vein, and platelet indices—including 
platelet count, mean platelet volume (MPV), plateletcrit 
(PCT), platelet distribution width (PDW), and platelet large 
cell ratio (P-LCR)—were analyzed within one hour using the 
SYSMEX XN-550 automated hematology analyzer. 
Midstream urine samples were collected in sterile test tubes 
and tested for proteinuria using the heat coagulation method. 
All data were collected by the principal investigator using a 
checklist to ensure accuracy and consistency, with 
participants informed of their right to withdraw at any stage.
Statistical Analysis:
Data were entered, cleaned, and analyzed using SPSS version 
26 (IBM Corp., Armonk, NY). Descriptive statistics were 
used to summarize the variables: frequencies and percentages 
for categorical data, and mean ± standard deviation for 
continuous data. The independent samples t-test was applied 
to compare normally distributed continuous variables 
between groups, while Chi-square or Fisher’s exact test was 
used for categorical variables. A p-value <0.05 was 
considered statistically significant. Results were presented in 
tables and figures to illustrate key findings effectively.
Results:
Table-I: Socio-demographic and obstetric characteristics of 
study participants in Group A and Group B (n=62)

role in the disease’s pathophysiology5.
Platelet indices—including plateletcrit (PCT), mean platelet 
volume (MPV), platelet distribution width (PDW), and 
platelet-large cell ratio (P-LCR)—reflect changes in platelet 
morphology and production kinetics. These parameters have 
gained attention for their potential utility in the early 
detection and monitoring of hypertensive disorders in 
pregnancy. In PE, platelet count tends to decrease while 
MPV and PDW increase, often preceding clinical onset by 
2–8 weeks and progressing with disease severity5.
In the current study, the majority of participants across both 
groups were aged 21–25 years, followed by those aged 18–20 
years, with no statistically significant difference in age 
distribution. This demographic pattern is consistent with 
findings from Gogoi et al.13, who reported similar mean ages 
among pre-eclamptic and normotensive groups.
Gravidity distribution showed a higher proportion of 
multigravida women in both groups, though the difference 
was not statistically significant. This contrasts with studies by 
Kamath and Gomathy14 and Hassan et al.15, which observed a 
higher prevalence of primigravida women among PE cases. 
Such differences may reflect demographic variations or 
regional obstetric patterns.
Common symptoms such as leg edema, headache, vomiting, 
blurred vision, and epigastric pain were more frequently 
observed in the PE group. However, these differences were 
not statistically significant, suggesting limited diagnostic 
specificity for these clinical features in distinguishing PE 
from normotensive pregnancy.
Significant differences were noted in systolic and diastolic 
blood pressure between the two groups. Mean systolic and 
diastolic pressures were substantially higher in the PE group 
(153.06±5.43 mmHg and 95.48±3.73 mmHg) compared to 
the normotensive group (111.94±6.15 mmHg and 74.51±4.35 
mmHg), which aligns with findings reported by Edwin 
Obiorah et al16.
Regarding hematologic parameters, total platelet count was 
significantly lower in PE patients, while MPV, PDW, P-LCR, 
and PCT values were significantly elevated. These results are 
in agreement with studies conducted by Dadhich et al.7, 
Piazze et al.17, and Mondal et al.18, which highlight increased 
platelet activation and consumption in PE due to endothelial 
injury and systemic inflammation. Moreover, all PE 
participants exhibited positive proteinuria, in contrast to the 
control group, where no proteinuria was detected (p<0.001). 
This finding supports the clinical diagnosis and reinforces 
proteinuria as a key diagnostic criterion for PE. Overall, the 
study supports the relevance of platelet indices as accessible 
and cost-effective markers for early detection and monitoring 
of pre-eclampsia, especially in resource-limited settings.
Conclusion: 
This study evaluated platelet indices in women with 
pre-eclampsia and compared them with those of 
normotensive pregnant women. The findings demonstrated 

significantly elevated levels of mean platelet volume (MPV), 
platelet distribution width (PDW), platelet-large cell ratio 
(P-LCR), and plateletcrit (PCT) among women with 
pre-eclampsia. These results suggest that platelet indices, 
which are readily available through routine complete blood 
counts, may serve as simple, cost-effective tools for early 
detection and monitoring of pre-eclampsia during antenatal 
care. However, to validate these findings and establish 
clinical utility, further multicenter, longitudinal studies with 
larger sample sizes and extended follow-up periods are 
recommended.
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Group A: Pregnant mother with pre-eclampsia 
Group B: Normotensive Pregnant mother 
* Chi-squared Test (  2) was performed.
Table-II: Gravida of the study participants (n=62)

Group A: Pregnant mother with pre-eclampsia 
Group B: Normotensive Pregnant mother.
* Chi-squared Test (  2) was performed.
The participants of group A and B were multigravida (54.8% 
vs 64.5%) followed by primigravida (45.2% vs 35.5%). There 
was no significant difference between groups (p>0.05).
Table-III: Symptoms of the study participants (n=62)

Group A: Pregnant mother with pre-eclampsia 
Group B: Normotensive Pregnant mother.
* Chi-squared Test (  2) was performed.
Majority of the study participants complaints off leg edema 
(45.2% vs 29%), followed by headache (41.9% vs 29%), 
vomiting (32.3% vs 22.9%), blurring of vision (22.6% vs 
19.4%), and epigastric pain (22.6% vs 16.1%). There was no 
significant difference between groups (p>0.05).
Table-IV: Comparison of blood pressure in study groups (n=62)

Group A: Pregnant mother with pre-eclampsia 

Group B: Normotensive Pregnant mother.

*p-value was determined by independent t-test

The mean of systolic blood pressure of group A was 
153.06±5.43mmHg and group B was 111.94±6.15 mmHg. 

The mean diastolic pressure was 95.48±3.73 mmHg and 
74.51±4.35mmHg in group A and group B. Blood pressure 
had statistically significance difference between groups 
(p<0.05).

Table- V: Comparison of platelet indices in study groups (n=62)

Group A: Pregnant mother with pre-eclampsia 
Group B: Normotensive Pregnant mother.
*p-value was determined by independent t-test
(MPV- mean platelet volume, PDW- platelet distribution 
width, P-LCR- platelet large cell ratio, PCT- platelet-crit.)
It was observed that the mean total platelet count was 235.06 
± 11.20 X109/L in case group and 258.48±6.03 X109/L in 
control group. The mean of MPV was 10.58 ± 1.48 fl in case 
group and 8.42±1.09 fl in control group. The mean of PDW 
was 12.84± 1.53 fl in case group and 11.19±1.38 fl in control 
group. The mean P-LCR was 25.97±4.00% in case group and 
22.19 ± 2.89% in control group. The mean PCT was 0.2485 
± 0.0360 % in case group and 0.2175 ± 0.0279 % in control 
group The difference of platelet indices were statistically 
significant (p<0.05) between two groups.
Table VI: presence of protein-uria in the study participants (n=62)

Group A: Pregnant mother with pre-eclampsia 
Group B: Normotensive Pregnant mother 
* Chi-squared Test (  2) was performed.
All participants of preeclampsia group had positive 
proteinuria while all participants of group B had negative 
proteinuria , and it was statistically significant (p<0.001)
Discussion:
Pre-eclampsia (PE) is a multisystem disorder characterized 
by endothelial dysfunction, platelet activation, and hemostatic 
abnormalities, leading to serious maternal and fetal 
complications. It is associated with abnormal placental 
vascular response, increased systemic vascular resistance, 
and activation of the coagulation cascade. These changes are 
driven by inflammatory responses that induce 
vasoconstriction and platelet aggregation, playing a central 

Variables

Age distribution
18-20
21-25
26-30
31-35

36-40
Education
Primary
Secondary
Graduate or above
Income
<10000
10000-20000
20000-40000
>40000

Group A
(n=31) n (%)

6 (19.4)
13 (41.9)
8 (25.8)
3 (9.7)
1 (3.2)

5(16.1)
22(71)
4(12.9)

1(3.2)
5(16.1)
21(67.7)
4(12.9)

Group B
(n=31) n (%)

10 (32.3)
14 (45.2)
4 (12.9)
2 (6.5)
1 (3.2)

5(16.1)
23(74.2)
3(9.7)

2(6.5)
4(12.9)
22(71)
3(9.7)

p-value

0.632

0.921

0.894
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Introduction:  
Pre-eclampsia (PE) is a pregnancy-specific multisystem 
disorder characterized by new-onset hypertension and 
proteinuria after 20 weeks of gestation. It is a major 
contributor to maternal and perinatal morbidity and mortality 
worldwide, complicating 2–8% of all pregnancies1,2. Despite 
improvements in prenatal care in developed countries, PE 
remains a significant challenge in low- and middle-income 
regions, where it contributes disproportionately to maternal 
and neonatal deaths. Globally, it is estimated to cause over 
76,000 maternal and 500,000 perinatal deaths annually3,4.
The pathophysiology of PE is complex and not entirely 
understood. It is believed to originate from abnormal 
placental development due to defective trophoblastic 
invasion and inadequate remodeling of spiral arteries. This 
leads to placental ischemia, oxidative stress, and widespread 
endothelial dysfunction5. The resulting inflammatory 
response increases vascular permeability and systemic 
vasoconstriction, triggering a cascade of events involving 
platelet activation, coagulation system dysregulation, and 
multi-organ involvement6.
Among the hematological changes observed in PE, 
thrombocytopenia is the most common and clinically 
significant. The disease is associated with increased platelet 
activation, turnover, and consumption due to endothelial 
injury7,8. Platelets play a central role in maintaining vascular 
integrity and initiating coagulation. When activated, they 
undergo morphological changes that can be measured as part 
of routine complete blood count testing.
Platelet indices—such as platelet count (PC), mean platelet 
volume (MPV), platelet distribution width (PDW), 
plateletcrit (PCT), and platelet-large cell ratio 
(P-LCR)—reflect platelet function, size variability, and 
activation status. These indices are cost-effective, easily 
accessible, and increasingly recognized as potential early 
markers of PE5,9. Studies have shown that while platelet 
count tends to decrease in PE, MPV, PDW, and P-LCR tend 
to increase. These alterations may precede the clinical 
manifestations of PE by several weeks and correlate with 
disease severity10.
Advanced biochemical markers, such as the sFlt-1/PlGF ratio 
and soluble endoglin (sEng), have been studied for early 
detection and severity assessment of PE. However, their high 
cost and limited availability make them impractical for 
routine use in low-resource settings11,12. In contrast, platelet 
indices are part of standard hematology panels and can serve 
as practical alternatives for early screening and monitoring of 
high-risk pregnancies.
Given the rising burden of PE and the limitations in current 
diagnostic tools, there is a need to explore affordable, 
accessible, and reliable markers. This study aims to compare 
platelet indices in women with pre-eclampsia and 
normotensive pregnant women to assess their clinical utility 
in predicting and evaluating pre-eclampsia.
Materials and Method:
This case-control study was conducted over a 12-month 

period (June 2023 to May 2024) in the Department of 
Gynecology & Obstetrics at the Institute of Child and Mother 
Health, Matuail, Dhaka. A total of 62 pregnant women were 
recruited using purposive sampling, with 31 pre-eclamptic 
women assigned to the case group and 31 normotensive 
pregnant women to the control group. Inclusion criteria for 
cases included age >16 years, gestational age >20 weeks, 
blood pressure ≥140/90 mmHg, and clinical signs of 
pre-eclampsia including proteinuria, organ dysfunction, or 
fetal growth restriction. Controls were healthy pregnant 
women >16 years of age with gestational age ≥20 weeks and 
normal blood pressure. Exclusion criteria included multiple 
gestations, chronic hypertension, diabetes, cardiovascular or 
liver diseases, steroid use, and autoimmune or inflammatory 
disorders. After obtaining informed written consent, clinical 
examinations and interviews were conducted using a 
structured questionnaire. Blood pressure was measured using 
a mercury sphygmomanometer under standardized 
conditions. Venous blood samples were collected aseptically 
from the left antecubital vein, and platelet indices—including 
platelet count, mean platelet volume (MPV), plateletcrit 
(PCT), platelet distribution width (PDW), and platelet large 
cell ratio (P-LCR)—were analyzed within one hour using the 
SYSMEX XN-550 automated hematology analyzer. 
Midstream urine samples were collected in sterile test tubes 
and tested for proteinuria using the heat coagulation method. 
All data were collected by the principal investigator using a 
checklist to ensure accuracy and consistency, with 
participants informed of their right to withdraw at any stage.
Statistical Analysis:
Data were entered, cleaned, and analyzed using SPSS version 
26 (IBM Corp., Armonk, NY). Descriptive statistics were 
used to summarize the variables: frequencies and percentages 
for categorical data, and mean ± standard deviation for 
continuous data. The independent samples t-test was applied 
to compare normally distributed continuous variables 
between groups, while Chi-square or Fisher’s exact test was 
used for categorical variables. A p-value <0.05 was 
considered statistically significant. Results were presented in 
tables and figures to illustrate key findings effectively.
Results:
Table-I: Socio-demographic and obstetric characteristics of 
study participants in Group A and Group B (n=62)

role in the disease’s pathophysiology5.
Platelet indices—including plateletcrit (PCT), mean platelet 
volume (MPV), platelet distribution width (PDW), and 
platelet-large cell ratio (P-LCR)—reflect changes in platelet 
morphology and production kinetics. These parameters have 
gained attention for their potential utility in the early 
detection and monitoring of hypertensive disorders in 
pregnancy. In PE, platelet count tends to decrease while 
MPV and PDW increase, often preceding clinical onset by 
2–8 weeks and progressing with disease severity5.
In the current study, the majority of participants across both 
groups were aged 21–25 years, followed by those aged 18–20 
years, with no statistically significant difference in age 
distribution. This demographic pattern is consistent with 
findings from Gogoi et al.13, who reported similar mean ages 
among pre-eclamptic and normotensive groups.
Gravidity distribution showed a higher proportion of 
multigravida women in both groups, though the difference 
was not statistically significant. This contrasts with studies by 
Kamath and Gomathy14 and Hassan et al.15, which observed a 
higher prevalence of primigravida women among PE cases. 
Such differences may reflect demographic variations or 
regional obstetric patterns.
Common symptoms such as leg edema, headache, vomiting, 
blurred vision, and epigastric pain were more frequently 
observed in the PE group. However, these differences were 
not statistically significant, suggesting limited diagnostic 
specificity for these clinical features in distinguishing PE 
from normotensive pregnancy.
Significant differences were noted in systolic and diastolic 
blood pressure between the two groups. Mean systolic and 
diastolic pressures were substantially higher in the PE group 
(153.06±5.43 mmHg and 95.48±3.73 mmHg) compared to 
the normotensive group (111.94±6.15 mmHg and 74.51±4.35 
mmHg), which aligns with findings reported by Edwin 
Obiorah et al16.
Regarding hematologic parameters, total platelet count was 
significantly lower in PE patients, while MPV, PDW, P-LCR, 
and PCT values were significantly elevated. These results are 
in agreement with studies conducted by Dadhich et al.7, 
Piazze et al.17, and Mondal et al.18, which highlight increased 
platelet activation and consumption in PE due to endothelial 
injury and systemic inflammation. Moreover, all PE 
participants exhibited positive proteinuria, in contrast to the 
control group, where no proteinuria was detected (p<0.001). 
This finding supports the clinical diagnosis and reinforces 
proteinuria as a key diagnostic criterion for PE. Overall, the 
study supports the relevance of platelet indices as accessible 
and cost-effective markers for early detection and monitoring 
of pre-eclampsia, especially in resource-limited settings.
Conclusion: 
This study evaluated platelet indices in women with 
pre-eclampsia and compared them with those of 
normotensive pregnant women. The findings demonstrated 

significantly elevated levels of mean platelet volume (MPV), 
platelet distribution width (PDW), platelet-large cell ratio 
(P-LCR), and plateletcrit (PCT) among women with 
pre-eclampsia. These results suggest that platelet indices, 
which are readily available through routine complete blood 
counts, may serve as simple, cost-effective tools for early 
detection and monitoring of pre-eclampsia during antenatal 
care. However, to validate these findings and establish 
clinical utility, further multicenter, longitudinal studies with 
larger sample sizes and extended follow-up periods are 
recommended.
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Group A: Pregnant mother with pre-eclampsia 
Group B: Normotensive Pregnant mother 
* Chi-squared Test (  2) was performed.
Table-II: Gravida of the study participants (n=62)

Group A: Pregnant mother with pre-eclampsia 
Group B: Normotensive Pregnant mother.
* Chi-squared Test (  2) was performed.
The participants of group A and B were multigravida (54.8% 
vs 64.5%) followed by primigravida (45.2% vs 35.5%). There 
was no significant difference between groups (p>0.05).
Table-III: Symptoms of the study participants (n=62)

Group A: Pregnant mother with pre-eclampsia 
Group B: Normotensive Pregnant mother.
* Chi-squared Test (  2) was performed.
Majority of the study participants complaints off leg edema 
(45.2% vs 29%), followed by headache (41.9% vs 29%), 
vomiting (32.3% vs 22.9%), blurring of vision (22.6% vs 
19.4%), and epigastric pain (22.6% vs 16.1%). There was no 
significant difference between groups (p>0.05).
Table-IV: Comparison of blood pressure in study groups (n=62)

Group A: Pregnant mother with pre-eclampsia 

Group B: Normotensive Pregnant mother.

*p-value was determined by independent t-test

The mean of systolic blood pressure of group A was 
153.06±5.43mmHg and group B was 111.94±6.15 mmHg. 

The mean diastolic pressure was 95.48±3.73 mmHg and 
74.51±4.35mmHg in group A and group B. Blood pressure 
had statistically significance difference between groups 
(p<0.05).

Table- V: Comparison of platelet indices in study groups (n=62)

Group A: Pregnant mother with pre-eclampsia 
Group B: Normotensive Pregnant mother.
*p-value was determined by independent t-test
(MPV- mean platelet volume, PDW- platelet distribution 
width, P-LCR- platelet large cell ratio, PCT- platelet-crit.)
It was observed that the mean total platelet count was 235.06 
± 11.20 X109/L in case group and 258.48±6.03 X109/L in 
control group. The mean of MPV was 10.58 ± 1.48 fl in case 
group and 8.42±1.09 fl in control group. The mean of PDW 
was 12.84± 1.53 fl in case group and 11.19±1.38 fl in control 
group. The mean P-LCR was 25.97±4.00% in case group and 
22.19 ± 2.89% in control group. The mean PCT was 0.2485 
± 0.0360 % in case group and 0.2175 ± 0.0279 % in control 
group The difference of platelet indices were statistically 
significant (p<0.05) between two groups.
Table VI: presence of protein-uria in the study participants (n=62)

Group A: Pregnant mother with pre-eclampsia 
Group B: Normotensive Pregnant mother 
* Chi-squared Test (  2) was performed.
All participants of preeclampsia group had positive 
proteinuria while all participants of group B had negative 
proteinuria , and it was statistically significant (p<0.001)
Discussion:
Pre-eclampsia (PE) is a multisystem disorder characterized 
by endothelial dysfunction, platelet activation, and hemostatic 
abnormalities, leading to serious maternal and fetal 
complications. It is associated with abnormal placental 
vascular response, increased systemic vascular resistance, 
and activation of the coagulation cascade. These changes are 
driven by inflammatory responses that induce 
vasoconstriction and platelet aggregation, playing a central 

Variables

Age distribution
18-20
21-25
26-30
31-35

36-40
Education
Primary
Secondary
Graduate or above
Income
<10000
10000-20000
20000-40000
>40000

Group A
(n=31) n (%)

6 (19.4)
13 (41.9)
8 (25.8)
3 (9.7)
1 (3.2)

5(16.1)
22(71)
4(12.9)

1(3.2)
5(16.1)
21(67.7)
4(12.9)

Group B
(n=31) n (%)

10 (32.3)
14 (45.2)
4 (12.9)
2 (6.5)
1 (3.2)

5(16.1)
23(74.2)
3(9.7)

2(6.5)
4(12.9)
22(71)
3(9.7)

p-value

0.632

0.921

0.894
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Introduction:  
Pre-eclampsia (PE) is a pregnancy-specific multisystem 
disorder characterized by new-onset hypertension and 
proteinuria after 20 weeks of gestation. It is a major 
contributor to maternal and perinatal morbidity and mortality 
worldwide, complicating 2–8% of all pregnancies1,2. Despite 
improvements in prenatal care in developed countries, PE 
remains a significant challenge in low- and middle-income 
regions, where it contributes disproportionately to maternal 
and neonatal deaths. Globally, it is estimated to cause over 
76,000 maternal and 500,000 perinatal deaths annually3,4.
The pathophysiology of PE is complex and not entirely 
understood. It is believed to originate from abnormal 
placental development due to defective trophoblastic 
invasion and inadequate remodeling of spiral arteries. This 
leads to placental ischemia, oxidative stress, and widespread 
endothelial dysfunction5. The resulting inflammatory 
response increases vascular permeability and systemic 
vasoconstriction, triggering a cascade of events involving 
platelet activation, coagulation system dysregulation, and 
multi-organ involvement6.
Among the hematological changes observed in PE, 
thrombocytopenia is the most common and clinically 
significant. The disease is associated with increased platelet 
activation, turnover, and consumption due to endothelial 
injury7,8. Platelets play a central role in maintaining vascular 
integrity and initiating coagulation. When activated, they 
undergo morphological changes that can be measured as part 
of routine complete blood count testing.
Platelet indices—such as platelet count (PC), mean platelet 
volume (MPV), platelet distribution width (PDW), 
plateletcrit (PCT), and platelet-large cell ratio 
(P-LCR)—reflect platelet function, size variability, and 
activation status. These indices are cost-effective, easily 
accessible, and increasingly recognized as potential early 
markers of PE5,9. Studies have shown that while platelet 
count tends to decrease in PE, MPV, PDW, and P-LCR tend 
to increase. These alterations may precede the clinical 
manifestations of PE by several weeks and correlate with 
disease severity10.
Advanced biochemical markers, such as the sFlt-1/PlGF ratio 
and soluble endoglin (sEng), have been studied for early 
detection and severity assessment of PE. However, their high 
cost and limited availability make them impractical for 
routine use in low-resource settings11,12. In contrast, platelet 
indices are part of standard hematology panels and can serve 
as practical alternatives for early screening and monitoring of 
high-risk pregnancies.
Given the rising burden of PE and the limitations in current 
diagnostic tools, there is a need to explore affordable, 
accessible, and reliable markers. This study aims to compare 
platelet indices in women with pre-eclampsia and 
normotensive pregnant women to assess their clinical utility 
in predicting and evaluating pre-eclampsia.
Materials and Method:
This case-control study was conducted over a 12-month 

period (June 2023 to May 2024) in the Department of 
Gynecology & Obstetrics at the Institute of Child and Mother 
Health, Matuail, Dhaka. A total of 62 pregnant women were 
recruited using purposive sampling, with 31 pre-eclamptic 
women assigned to the case group and 31 normotensive 
pregnant women to the control group. Inclusion criteria for 
cases included age >16 years, gestational age >20 weeks, 
blood pressure ≥140/90 mmHg, and clinical signs of 
pre-eclampsia including proteinuria, organ dysfunction, or 
fetal growth restriction. Controls were healthy pregnant 
women >16 years of age with gestational age ≥20 weeks and 
normal blood pressure. Exclusion criteria included multiple 
gestations, chronic hypertension, diabetes, cardiovascular or 
liver diseases, steroid use, and autoimmune or inflammatory 
disorders. After obtaining informed written consent, clinical 
examinations and interviews were conducted using a 
structured questionnaire. Blood pressure was measured using 
a mercury sphygmomanometer under standardized 
conditions. Venous blood samples were collected aseptically 
from the left antecubital vein, and platelet indices—including 
platelet count, mean platelet volume (MPV), plateletcrit 
(PCT), platelet distribution width (PDW), and platelet large 
cell ratio (P-LCR)—were analyzed within one hour using the 
SYSMEX XN-550 automated hematology analyzer. 
Midstream urine samples were collected in sterile test tubes 
and tested for proteinuria using the heat coagulation method. 
All data were collected by the principal investigator using a 
checklist to ensure accuracy and consistency, with 
participants informed of their right to withdraw at any stage.
Statistical Analysis:
Data were entered, cleaned, and analyzed using SPSS version 
26 (IBM Corp., Armonk, NY). Descriptive statistics were 
used to summarize the variables: frequencies and percentages 
for categorical data, and mean ± standard deviation for 
continuous data. The independent samples t-test was applied 
to compare normally distributed continuous variables 
between groups, while Chi-square or Fisher’s exact test was 
used for categorical variables. A p-value <0.05 was 
considered statistically significant. Results were presented in 
tables and figures to illustrate key findings effectively.
Results:
Table-I: Socio-demographic and obstetric characteristics of 
study participants in Group A and Group B (n=62)

role in the disease’s pathophysiology5.
Platelet indices—including plateletcrit (PCT), mean platelet 
volume (MPV), platelet distribution width (PDW), and 
platelet-large cell ratio (P-LCR)—reflect changes in platelet 
morphology and production kinetics. These parameters have 
gained attention for their potential utility in the early 
detection and monitoring of hypertensive disorders in 
pregnancy. In PE, platelet count tends to decrease while 
MPV and PDW increase, often preceding clinical onset by 
2–8 weeks and progressing with disease severity5.
In the current study, the majority of participants across both 
groups were aged 21–25 years, followed by those aged 18–20 
years, with no statistically significant difference in age 
distribution. This demographic pattern is consistent with 
findings from Gogoi et al.13, who reported similar mean ages 
among pre-eclamptic and normotensive groups.
Gravidity distribution showed a higher proportion of 
multigravida women in both groups, though the difference 
was not statistically significant. This contrasts with studies by 
Kamath and Gomathy14 and Hassan et al.15, which observed a 
higher prevalence of primigravida women among PE cases. 
Such differences may reflect demographic variations or 
regional obstetric patterns.
Common symptoms such as leg edema, headache, vomiting, 
blurred vision, and epigastric pain were more frequently 
observed in the PE group. However, these differences were 
not statistically significant, suggesting limited diagnostic 
specificity for these clinical features in distinguishing PE 
from normotensive pregnancy.
Significant differences were noted in systolic and diastolic 
blood pressure between the two groups. Mean systolic and 
diastolic pressures were substantially higher in the PE group 
(153.06±5.43 mmHg and 95.48±3.73 mmHg) compared to 
the normotensive group (111.94±6.15 mmHg and 74.51±4.35 
mmHg), which aligns with findings reported by Edwin 
Obiorah et al16.
Regarding hematologic parameters, total platelet count was 
significantly lower in PE patients, while MPV, PDW, P-LCR, 
and PCT values were significantly elevated. These results are 
in agreement with studies conducted by Dadhich et al.7, 
Piazze et al.17, and Mondal et al.18, which highlight increased 
platelet activation and consumption in PE due to endothelial 
injury and systemic inflammation. Moreover, all PE 
participants exhibited positive proteinuria, in contrast to the 
control group, where no proteinuria was detected (p<0.001). 
This finding supports the clinical diagnosis and reinforces 
proteinuria as a key diagnostic criterion for PE. Overall, the 
study supports the relevance of platelet indices as accessible 
and cost-effective markers for early detection and monitoring 
of pre-eclampsia, especially in resource-limited settings.
Conclusion: 
This study evaluated platelet indices in women with 
pre-eclampsia and compared them with those of 
normotensive pregnant women. The findings demonstrated 

significantly elevated levels of mean platelet volume (MPV), 
platelet distribution width (PDW), platelet-large cell ratio 
(P-LCR), and plateletcrit (PCT) among women with 
pre-eclampsia. These results suggest that platelet indices, 
which are readily available through routine complete blood 
counts, may serve as simple, cost-effective tools for early 
detection and monitoring of pre-eclampsia during antenatal 
care. However, to validate these findings and establish 
clinical utility, further multicenter, longitudinal studies with 
larger sample sizes and extended follow-up periods are 
recommended.
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Table-II: Gravida of the study participants (n=62)

Group A: Pregnant mother with pre-eclampsia 
Group B: Normotensive Pregnant mother.
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The participants of group A and B were multigravida (54.8% 
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was no significant difference between groups (p>0.05).
Table-III: Symptoms of the study participants (n=62)

Group A: Pregnant mother with pre-eclampsia 
Group B: Normotensive Pregnant mother.
* Chi-squared Test (  2) was performed.
Majority of the study participants complaints off leg edema 
(45.2% vs 29%), followed by headache (41.9% vs 29%), 
vomiting (32.3% vs 22.9%), blurring of vision (22.6% vs 
19.4%), and epigastric pain (22.6% vs 16.1%). There was no 
significant difference between groups (p>0.05).
Table-IV: Comparison of blood pressure in study groups (n=62)

Group A: Pregnant mother with pre-eclampsia 

Group B: Normotensive Pregnant mother.

*p-value was determined by independent t-test

The mean of systolic blood pressure of group A was 
153.06±5.43mmHg and group B was 111.94±6.15 mmHg. 

The mean diastolic pressure was 95.48±3.73 mmHg and 
74.51±4.35mmHg in group A and group B. Blood pressure 
had statistically significance difference between groups 
(p<0.05).

Table- V: Comparison of platelet indices in study groups (n=62)

Group A: Pregnant mother with pre-eclampsia 
Group B: Normotensive Pregnant mother.
*p-value was determined by independent t-test
(MPV- mean platelet volume, PDW- platelet distribution 
width, P-LCR- platelet large cell ratio, PCT- platelet-crit.)
It was observed that the mean total platelet count was 235.06 
± 11.20 X109/L in case group and 258.48±6.03 X109/L in 
control group. The mean of MPV was 10.58 ± 1.48 fl in case 
group and 8.42±1.09 fl in control group. The mean of PDW 
was 12.84± 1.53 fl in case group and 11.19±1.38 fl in control 
group. The mean P-LCR was 25.97±4.00% in case group and 
22.19 ± 2.89% in control group. The mean PCT was 0.2485 
± 0.0360 % in case group and 0.2175 ± 0.0279 % in control 
group The difference of platelet indices were statistically 
significant (p<0.05) between two groups.
Table VI: presence of protein-uria in the study participants (n=62)

Group A: Pregnant mother with pre-eclampsia 
Group B: Normotensive Pregnant mother 
* Chi-squared Test (  2) was performed.
All participants of preeclampsia group had positive 
proteinuria while all participants of group B had negative 
proteinuria , and it was statistically significant (p<0.001)
Discussion:
Pre-eclampsia (PE) is a multisystem disorder characterized 
by endothelial dysfunction, platelet activation, and hemostatic 
abnormalities, leading to serious maternal and fetal 
complications. It is associated with abnormal placental 
vascular response, increased systemic vascular resistance, 
and activation of the coagulation cascade. These changes are 
driven by inflammatory responses that induce 
vasoconstriction and platelet aggregation, playing a central 
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Introduction:  
Pre-eclampsia (PE) is a pregnancy-specific multisystem 
disorder characterized by new-onset hypertension and 
proteinuria after 20 weeks of gestation. It is a major 
contributor to maternal and perinatal morbidity and mortality 
worldwide, complicating 2–8% of all pregnancies1,2. Despite 
improvements in prenatal care in developed countries, PE 
remains a significant challenge in low- and middle-income 
regions, where it contributes disproportionately to maternal 
and neonatal deaths. Globally, it is estimated to cause over 
76,000 maternal and 500,000 perinatal deaths annually3,4.
The pathophysiology of PE is complex and not entirely 
understood. It is believed to originate from abnormal 
placental development due to defective trophoblastic 
invasion and inadequate remodeling of spiral arteries. This 
leads to placental ischemia, oxidative stress, and widespread 
endothelial dysfunction5. The resulting inflammatory 
response increases vascular permeability and systemic 
vasoconstriction, triggering a cascade of events involving 
platelet activation, coagulation system dysregulation, and 
multi-organ involvement6.
Among the hematological changes observed in PE, 
thrombocytopenia is the most common and clinically 
significant. The disease is associated with increased platelet 
activation, turnover, and consumption due to endothelial 
injury7,8. Platelets play a central role in maintaining vascular 
integrity and initiating coagulation. When activated, they 
undergo morphological changes that can be measured as part 
of routine complete blood count testing.
Platelet indices—such as platelet count (PC), mean platelet 
volume (MPV), platelet distribution width (PDW), 
plateletcrit (PCT), and platelet-large cell ratio 
(P-LCR)—reflect platelet function, size variability, and 
activation status. These indices are cost-effective, easily 
accessible, and increasingly recognized as potential early 
markers of PE5,9. Studies have shown that while platelet 
count tends to decrease in PE, MPV, PDW, and P-LCR tend 
to increase. These alterations may precede the clinical 
manifestations of PE by several weeks and correlate with 
disease severity10.
Advanced biochemical markers, such as the sFlt-1/PlGF ratio 
and soluble endoglin (sEng), have been studied for early 
detection and severity assessment of PE. However, their high 
cost and limited availability make them impractical for 
routine use in low-resource settings11,12. In contrast, platelet 
indices are part of standard hematology panels and can serve 
as practical alternatives for early screening and monitoring of 
high-risk pregnancies.
Given the rising burden of PE and the limitations in current 
diagnostic tools, there is a need to explore affordable, 
accessible, and reliable markers. This study aims to compare 
platelet indices in women with pre-eclampsia and 
normotensive pregnant women to assess their clinical utility 
in predicting and evaluating pre-eclampsia.
Materials and Method:
This case-control study was conducted over a 12-month 

period (June 2023 to May 2024) in the Department of 
Gynecology & Obstetrics at the Institute of Child and Mother 
Health, Matuail, Dhaka. A total of 62 pregnant women were 
recruited using purposive sampling, with 31 pre-eclamptic 
women assigned to the case group and 31 normotensive 
pregnant women to the control group. Inclusion criteria for 
cases included age >16 years, gestational age >20 weeks, 
blood pressure ≥140/90 mmHg, and clinical signs of 
pre-eclampsia including proteinuria, organ dysfunction, or 
fetal growth restriction. Controls were healthy pregnant 
women >16 years of age with gestational age ≥20 weeks and 
normal blood pressure. Exclusion criteria included multiple 
gestations, chronic hypertension, diabetes, cardiovascular or 
liver diseases, steroid use, and autoimmune or inflammatory 
disorders. After obtaining informed written consent, clinical 
examinations and interviews were conducted using a 
structured questionnaire. Blood pressure was measured using 
a mercury sphygmomanometer under standardized 
conditions. Venous blood samples were collected aseptically 
from the left antecubital vein, and platelet indices—including 
platelet count, mean platelet volume (MPV), plateletcrit 
(PCT), platelet distribution width (PDW), and platelet large 
cell ratio (P-LCR)—were analyzed within one hour using the 
SYSMEX XN-550 automated hematology analyzer. 
Midstream urine samples were collected in sterile test tubes 
and tested for proteinuria using the heat coagulation method. 
All data were collected by the principal investigator using a 
checklist to ensure accuracy and consistency, with 
participants informed of their right to withdraw at any stage.
Statistical Analysis:
Data were entered, cleaned, and analyzed using SPSS version 
26 (IBM Corp., Armonk, NY). Descriptive statistics were 
used to summarize the variables: frequencies and percentages 
for categorical data, and mean ± standard deviation for 
continuous data. The independent samples t-test was applied 
to compare normally distributed continuous variables 
between groups, while Chi-square or Fisher’s exact test was 
used for categorical variables. A p-value <0.05 was 
considered statistically significant. Results were presented in 
tables and figures to illustrate key findings effectively.
Results:
Table-I: Socio-demographic and obstetric characteristics of 
study participants in Group A and Group B (n=62)
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role in the disease’s pathophysiology5.
Platelet indices—including plateletcrit (PCT), mean platelet 
volume (MPV), platelet distribution width (PDW), and 
platelet-large cell ratio (P-LCR)—reflect changes in platelet 
morphology and production kinetics. These parameters have 
gained attention for their potential utility in the early 
detection and monitoring of hypertensive disorders in 
pregnancy. In PE, platelet count tends to decrease while 
MPV and PDW increase, often preceding clinical onset by 
2–8 weeks and progressing with disease severity5.
In the current study, the majority of participants across both 
groups were aged 21–25 years, followed by those aged 18–20 
years, with no statistically significant difference in age 
distribution. This demographic pattern is consistent with 
findings from Gogoi et al.13, who reported similar mean ages 
among pre-eclamptic and normotensive groups.
Gravidity distribution showed a higher proportion of 
multigravida women in both groups, though the difference 
was not statistically significant. This contrasts with studies by 
Kamath and Gomathy14 and Hassan et al.15, which observed a 
higher prevalence of primigravida women among PE cases. 
Such differences may reflect demographic variations or 
regional obstetric patterns.
Common symptoms such as leg edema, headache, vomiting, 
blurred vision, and epigastric pain were more frequently 
observed in the PE group. However, these differences were 
not statistically significant, suggesting limited diagnostic 
specificity for these clinical features in distinguishing PE 
from normotensive pregnancy.
Significant differences were noted in systolic and diastolic 
blood pressure between the two groups. Mean systolic and 
diastolic pressures were substantially higher in the PE group 
(153.06±5.43 mmHg and 95.48±3.73 mmHg) compared to 
the normotensive group (111.94±6.15 mmHg and 74.51±4.35 
mmHg), which aligns with findings reported by Edwin 
Obiorah et al16.
Regarding hematologic parameters, total platelet count was 
significantly lower in PE patients, while MPV, PDW, P-LCR, 
and PCT values were significantly elevated. These results are 
in agreement with studies conducted by Dadhich et al.7, 
Piazze et al.17, and Mondal et al.18, which highlight increased 
platelet activation and consumption in PE due to endothelial 
injury and systemic inflammation. Moreover, all PE 
participants exhibited positive proteinuria, in contrast to the 
control group, where no proteinuria was detected (p<0.001). 
This finding supports the clinical diagnosis and reinforces 
proteinuria as a key diagnostic criterion for PE. Overall, the 
study supports the relevance of platelet indices as accessible 
and cost-effective markers for early detection and monitoring 
of pre-eclampsia, especially in resource-limited settings.
Conclusion: 
This study evaluated platelet indices in women with 
pre-eclampsia and compared them with those of 
normotensive pregnant women. The findings demonstrated 

significantly elevated levels of mean platelet volume (MPV), 
platelet distribution width (PDW), platelet-large cell ratio 
(P-LCR), and plateletcrit (PCT) among women with 
pre-eclampsia. These results suggest that platelet indices, 
which are readily available through routine complete blood 
counts, may serve as simple, cost-effective tools for early 
detection and monitoring of pre-eclampsia during antenatal 
care. However, to validate these findings and establish 
clinical utility, further multicenter, longitudinal studies with 
larger sample sizes and extended follow-up periods are 
recommended.
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Group A: Pregnant mother with pre-eclampsia 
Group B: Normotensive Pregnant mother 
* Chi-squared Test (  2) was performed.
Table-II: Gravida of the study participants (n=62)

Group A: Pregnant mother with pre-eclampsia 
Group B: Normotensive Pregnant mother.
* Chi-squared Test (  2) was performed.
The participants of group A and B were multigravida (54.8% 
vs 64.5%) followed by primigravida (45.2% vs 35.5%). There 
was no significant difference between groups (p>0.05).
Table-III: Symptoms of the study participants (n=62)

Group A: Pregnant mother with pre-eclampsia 
Group B: Normotensive Pregnant mother.
* Chi-squared Test (  2) was performed.
Majority of the study participants complaints off leg edema 
(45.2% vs 29%), followed by headache (41.9% vs 29%), 
vomiting (32.3% vs 22.9%), blurring of vision (22.6% vs 
19.4%), and epigastric pain (22.6% vs 16.1%). There was no 
significant difference between groups (p>0.05).
Table-IV: Comparison of blood pressure in study groups (n=62)

Group A: Pregnant mother with pre-eclampsia 

Group B: Normotensive Pregnant mother.

*p-value was determined by independent t-test

The mean of systolic blood pressure of group A was 
153.06±5.43mmHg and group B was 111.94±6.15 mmHg. 

The mean diastolic pressure was 95.48±3.73 mmHg and 
74.51±4.35mmHg in group A and group B. Blood pressure 
had statistically significance difference between groups 
(p<0.05).

Table- V: Comparison of platelet indices in study groups (n=62)

Group A: Pregnant mother with pre-eclampsia 
Group B: Normotensive Pregnant mother.
*p-value was determined by independent t-test
(MPV- mean platelet volume, PDW- platelet distribution 
width, P-LCR- platelet large cell ratio, PCT- platelet-crit.)
It was observed that the mean total platelet count was 235.06 
± 11.20 X109/L in case group and 258.48±6.03 X109/L in 
control group. The mean of MPV was 10.58 ± 1.48 fl in case 
group and 8.42±1.09 fl in control group. The mean of PDW 
was 12.84± 1.53 fl in case group and 11.19±1.38 fl in control 
group. The mean P-LCR was 25.97±4.00% in case group and 
22.19 ± 2.89% in control group. The mean PCT was 0.2485 
± 0.0360 % in case group and 0.2175 ± 0.0279 % in control 
group The difference of platelet indices were statistically 
significant (p<0.05) between two groups.
Table VI: presence of protein-uria in the study participants (n=62)

Group A: Pregnant mother with pre-eclampsia 
Group B: Normotensive Pregnant mother 
* Chi-squared Test (  2) was performed.
All participants of preeclampsia group had positive 
proteinuria while all participants of group B had negative 
proteinuria , and it was statistically significant (p<0.001)
Discussion:
Pre-eclampsia (PE) is a multisystem disorder characterized 
by endothelial dysfunction, platelet activation, and hemostatic 
abnormalities, leading to serious maternal and fetal 
complications. It is associated with abnormal placental 
vascular response, increased systemic vascular resistance, 
and activation of the coagulation cascade. These changes are 
driven by inflammatory responses that induce 
vasoconstriction and platelet aggregation, playing a central 


