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Abstract: Background: Globally, preeclampsia (PE), a serious pregnancy complication, is the cause of mother and
fetal morbidity and mortality. Preeclampsia and eclampsia together account for 10 to 15% of direct maternal
deaths. It is distinguished by the development of proteinuria and hypertension after 20 weeks of pregnancy. In
this study, the impact of platelet count (PC), mean platelet volume (MPV), and platelet distribution width (PDW)
on the development of preeclampsia in patients will be examined, and their relationship to the severity of the
condition will be assessed. Methods: 58 pregnant women participated in a case-control study in Tashkent, with
30 age-matched normotensive controls and 28 preeclamptic (mild: n=15; severe: n=13). Results: The platelet
count was lowest in patients with severe preeclampsia and considerably lower in preeclamptic patients than in
controls. With a rising trend in severe preeclampsia, MPV and PDW were significantly higher in preeclampsia
(p<0.001). Systolic blood pressure and MPV had a significant correlation (r=0.56, p=0.001), while PDW and
hypertension had a moderate correlation (r=0.46, p=0.013). In conclusion, platelet indices—specifically MPV and
PDW—have the potential to serve as indicators of preeclampsia severity. In clinical practice, their prognostic
implications can aid in early risk assessment and management, thereby averting imminent eclampsia.

Keywords: Preeclampsia, Platelet count, Mean platelet volume, Platelet distribution width, pregnancy.

endothelial dysfunction, and systemic inflammation
[5,6]. Multiple organ systems are linked to the varied
indications and symptoms that women with PE exhibit
[7]. This disorder is a major cause of maternal and fetal
morbidity and mortality [8].

Introduction: According to contemporary obstetrics,
women have a number of pregnancy difficulties during
the second trimester [1]. Obstetricians continue to
have serious concerns about preeclampsia (PE), a
pregnancy-related complication that can result in the

development of an acute hypertension state [2].
Approximately 2% to 8% of pregnancies are affected by
preeclampsia, which causes over 70,000 maternal and
500,000 fetal fatalities annually globally [3]. Eclampsia
and even death result from improper care of
preeclampsia [4]. PE, which is characterized by the
development of hypertension (2140/90 mmHg) and
proteinuria (>300 mg/day) after 20 weeks of
pregnancy, is linked to coagulation abnormalities,
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Platelets play a key role in its pathogenesis since their
activation leads to increased consumption and
abnormal values, which can be used as markers of
disease progression. Many studies have reported the
association between platelets and preeclampsia.
However, sample sizes were small, and their findings
were inconsistent [9].

Mean platelet volume (MPV) and platelet distribution
width (PDW) are also the most important markers of
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platelet heterogeneity. Elevated MPV reflects the size
of more active larger platelets, and elevated PDW
reflects enhanced platelet heterogeneity, both of
which have been linked to vascular function in
preeclampsia [10]. Although the platelet indices have
been mentioned in the context of hypertensive
disorders, there is still no finding of how they forecast
severity and complications in PE. The target of this
study is to assess platelet indices in preeclampsia and
determine their correlation with the severity of the
disease, highlighting their prognostic significance.

METHODS

Study Design and Population: Case-control study was
conducted at Maternity hospital 3, Tashkent Medical
Academy, enrolling 58 pregnant women into: two
groups. Preeclampsia group (n=28): Classified
according to ISSHP criteria. Divided into mild (n=15) and
severe (n=13) cases. Control group (n=30): Age-
matched normotensive pregnant women without

proteinuria.

Inclusion Criteria: Gestational age > 20 weeks, IssHP
criteria diagnostic for preeclampsia

Exclusion Criteria: Pre-existing hypertension, chronic
renal disease, gestational hypertension, Diabetes
mellitus, Hematologic disorders in platelet indices, DIC

Data Collection and Analysis: Gestational age and blood
pressure were recorded. Platelet indices (PC, MPV,
PDW) were added to CBC. Statistics were calculated
using SPSS and Ms-excel. Continuous variables were
expressed as mean = SD and compared with the help of
independent t-test. Correlation was quantified with
Pearson's coefficient using scatter plots, the
significance value being p<0.05.

RESULT AND DISCUSSION

We studied the average age of patients in all study
groups (Table 1.)

Table 1. Distribution of control and preeclamptic patients according to age group.

Age Group (Years) | Control (n=30) Preeclampsia P value
(%) (n=28) (%)

20-25 years 36.7% (11) 35.7% (10)

26-30 years 40.0% (12) 39.3% (11)

31-35 years 20.0% (6) 21.4% (6)

Mean + SD 27.0+2.8 27.2+3.7 0.078288

As shown in Table 1, the average age of patients did not
differ in the average statistical ratio. This can be
concluded that hypertensive conditions of pregnant
women can occur in any age category, and has no age-
specific values.

When studying the gestational periods of pregnant
women, no statistically significant indicators (p=0.84)
were identified (Table 2).

Table 2. Distribution of control and preeclamptic patients according to gestational

week
Gestational Week | Control (n=30) Preeclampsia P value
Range (%) (n=28) (%0)
20-24 weeks 30.0% (9) 28.6% (8)
25-29 weeks 36.7% (11) 32.1% (9)
30-34 weeks 30.0% (9) 32.1% (9)
Mean + SD 27.1+3.8 27.3+3.9 0.844094
International Journal of Medical Sciences And Clinical Research 96 https://theusajournals.com/index.php/ijmscr




International Journal of Medical Sciences And Clinical Research (ISSN: 2771-2265)

Thus, all the patients included in the study had mild to
moderate preeclampsia. A study of the platelet count

Platelet indices, namely platelet count, mean platelet
volume, platelet distribution width, and plateletcrit, . - :
were evaluated in both cases and controls. None of the  (x10°/1) at different weeks of pregnancy in the
patients had any evidence of thrombosis or organ examined groups revealed different indicators (Table

damage. The PT/INR was within the normal range. 3).

Table 3. Platelet Count (x10°/L) Across Gestational Weeks

Gestational | Control Preeclampsia | p-value | T value, df, standard error
Week (Mean % (Mean = SD)
Range SD)

20-24 weeks | 275.0£10.2 | 270.0£11.4 0.0834 | 95% confidence interval of
this difference:

t=1.7626,

df=56standard error of
difference=2.837

25-29 weeks | 280.0+12.5 |200.0+14.2 <0.001 | 95% confidence interval of
this difference:

t=22.8109,

df=56standard error of
difference=3.507

30-34 weeks | 278.0£11.8 | 195.5+13.9 <0.001 | 95% confidence interval of
this difference:

t=24.4227,

df=56standard error of
difference=3.378

The platelet count was on the lower side in the patients  correlated in control and case group (p<0.001).
with preeclampsia, as shown in Table 3, as compared to
the healthy pregnant females, however none of the
patients had severe thrombocytopenia. In our study,
the difference with statistically significant p>0.05 was
found in pregnant women at 20-24 weeks (p=0.08). But
Drop in platelet count in 25 to 34 weeks is significantly

The mean platelet volume (MPV) in pregnant women
showed statistically significant signs (p<0.05) at all
gestational weeks of pregnancy (Table 4).
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Table 4. Mean Platelet Volume (MPV) (fL) Across Gestational Week

Gestational | Control
Week

Range

(Mean %
SD)

Preeclampsia
(Mean = SD)

p-value | T value, df, standard error

20—24 weeks [ 9.6 £ 0.5 11.4+0.6

95% confidence interval of
this difference: From -2.090
to -1.510

t =12.4437

df = 56standard error of
difference = 0.145

<0.001

25-29 weeks | 9.8 £ 0.6 11.9+0.7

95% confidence interval of
this difference: From -2.442
to -1.758

Intermediate values used in

<0.001

calculations:
t=12.2925

df = 56standard error of
difference = 0.171

30-34 weeks | 9.9+ 0.5 121+ 0.6

95% confidence interval of
this difference: From -2.490
to -1.910

Intermediate values used in

<0.001

calculations:

t=15.2090

df = 56standard error of
difference=0.145

MPV was increased in women with preeclampsia
compared to healthy pregnant women. The difference
between the main group and the control group was
statistically significant (p<0.001). The correlation
coefficient r had a value of +0.42, indicating a positive
correlation. Thus, it can be assumed that the increase
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in MPV values is directly proportional to the increase in
blood pressure. And also according to Table 4, it can be
found that the longer the gestation period, the higher
the MPV values in pregnant women (p<0.001).

Similarly, platelet distribution width (PDW) increased in
preeclampsia group when compared to normotensive
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pregnant women (p<0.001). The median value of the
PDW was 16.9 fl in preeclampsia and 14.6 in
normotensive patients, respectively and the difference
was statistically significant (p<0.05), with higher values

in preeclampsia (Table 5).

Table 5. Platelet Distribution Width (PDW) (%) Across Gestational Weeks

Gestational | Control
Week

Range

(Mean %
SD)

Preeclampsia
(Mean = SD)

p-value | T value, df, standard

error

20-24 weeks | 14.4 £ 0.6 16.7 £ 0.7

<0.001 | 95% confidence interval of
this difference:t = 13.4632,
df = 56, standard error of

difference = 0.171

25-29 weeks | 14.6 £ 0.7 16.9+0.8

<0.001 | 95% confidence interval of
this difference: t =
11.6724df = 56standard

error of difference = 0.197

30-34 weeks | 14.7 £ 0.6 17.0x0.7

<0.001 | 95% confidence interval of
this difference: From -
2.570 to -2.030Intermediate
values used in
calculations:t = 17.0492df
= 56standard error of

difference = 0.135

It was observed that the patients with higher elevations
in BP had higher values of PDW. The correlation
coefficient r was +0.47 and highly significant p-value,
indicating that these results are consistent with the
previous result. And there was a positive correlation
between the increase in PDW and gestational age of
women (p<0.001).

Platelet count in mild and severe preeclampsia has a
decreasing trend across increasing gestational week, p
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value is significant (p<0.05) in mild and severe group in
25-29 and 30-34 weeks (Table 6). It is also possible to
see a positive correlation with the severity of
preeclampsia and the number of platelets (p<0.05).
This indicates a deterioration in the condition of the
pregnant woman with an increase in the severity of
hypertensive conditions during pregnancy.
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Table 6. Platelet Count (x10%/L) Across Gestational Weeks for Mild and Severe

Preeclampsia

Gestational Week Mild preeclampsia Severe Preeclampsia | p-value
Range (Mean = SD) (Mean = SD)

20-24 weeks 230.1+9.6 219.3+8.2 0.080
25-29 weeks 211.1+£75 191.2+7.8 0.040
30-34 weeks 197.3+ 9.8 160.2 +12.1 0.002

Analysis of Mean Platelet Volume (MPV) in pregnant
women with different degrees of preeclampsia severity
revealed negative correlation indices (Table 7).
Increased MPV was observed in severe preeclampsia,

when compared with mild preeclampsia (p<0.001). P
value for MPV in mild and severe preeclampsia shows
highly significant correlation across all gestational
weeks (p<0.05).

Table 7. Mean Platelet Volume (MPV) (fL) Across Gestational Weeks for Mild and

Severe Preeclampsia

Gestational Week Mild preeclampsia | Severe Preeclampsia | p-value
Range (Mean = SD) (Mean = SD)

20-24 weeks 9.47 £0.19 10.16 £ 0.28 0.0003
25-29 weeks 10.00 £ 0.32 10.96 +0.23 0.001
30-34 weeks 10.54+0.30 12.12+0.30 0.0005

When determining the correlations between increased

blood pressure in pregnant women with MPV and

Table 8. Pearson Correlation Coefficient of systolic BP with MPV and PDW.

PDW, positive correlations were observed (Table 8).

Parameter Pearson correlation | t-value P-value
Coefficient (r)

MPV vs Systolic BP | +0.56 3.45 0.001

PDW vs Systolic BP | +0.46 2.64 0.0137

This may indicate the prediction of hypertensive
changes in pregnant women with dynamic monitoring
of the MPV and PDW level. These changes were
statistically significant (p<0.05).

The findings of the present study are consistent with
earlier studies documenting outstanding alterations in
platelet indices in preeclamptic women [6]. The mean
platelet count reduction is consistent when stratified
by gestational age, platelet count showed a progressive
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decline in preeclamptic patients, most significant
decrease observed in severe preeclamptic group. The
significant rise in MPV in preeclamptic patients,
especially severe preeclampsia (p<0.001), is
commensurate with its use as a marker of platelet
activation. Increased MPV indicates metabolically
active large platelets, and these are crucial in the
prothrombotic state in PE [10]. The positive correlation
between MPV and systolic BP (r=0.56, p=0.001) lends
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support to its use in vascular dysfunction and therefore
towards platelet reactivity with hypertensive
pathology. Equivalently, the dramatic increase in PDW
(p<0.001) reflects increased heterogeneity of the
platelets, a marker of increased turnover following
endothelial stress. Its weak correlation with systolic BP
(r=0.46, p=0.013) suggests that variation in platelets
can precede disease severity and outcome. These
findings are consistent with international reports
highlighting the value of platelet indices as potential
early markers of adverse outcomes in PE [11]. These
measurements in present screening may allow for the
early identification of high-risk patients, allowing
intervention to be initiated earlier.

CONCLUSION

The importance of the tremendous changes in the
platelet indices in preeclampsia and their potential use
as disease severity surrogate markers on the basis of
MPV and PDW is highlighted through this study. The
high coefficient of correlation with systolic BP of MPV
makes it an important clinical value in predicting the
vascular dysfunction to come. The study highlights the
potential of platelet indices to be used as a biomarker
in in routine prognosis in the treatment of
preeclampsia.

REFERENCES

Tursunova Z. A., Mirzayeva D. B. DIAGNOSTIC
PRINCIPLES OF COMPLICATIONS OF COVID-19 IN
PREGNANCY //Materials of International Scientific-
Practical Conference. —2022. — C. 45.

Karumanchi SA. Two decades of advances in
preeclampsia research: molecular mechanisms and
translational studies. J Clin Invest. 2024 Aug
1;134(15):e184052. doi: 10.1172/JC1184052.

Ejaife O. Agbani, Leslie Skeith, Adrienne Lee.
Preeclampsia: Platelet procoagulant membrane
dynamics and critical biomarkers. Research and
Practice in Thrombosis and Haemostasis, Volume 7,
Issue 2, 2023, 100075, ISSN  2475-0379,
https://doi.org/10.1016/j.rpth.2023.100075.

Aydin, A., Joseph, D., Joseph, M. Preeclampsia,
Eclampsia. In: Simulation in EMS and Critical Care
Transport. Springer, Cham. 2024.
https://doi.org/10.1007/978-3-031-40090-2_31.

American College of Obstetrics and Gynecology
(ACOG): ACOG Practice Bulletin, Number 222:
Gestational Hypertension and Preeclampsia, Obstet
Gynecol 135(6):e237-e260, 2020.
doi:10.1097/A0G.0000000000003891.

Dutta, D.C. DC Dutta's Textbook of Obstetrics, 9th ed.
New Delhi: Jaypee Brothers Medical Publishers, 2023.
p.221-225.

International Journal of Medical Sciences And Clinical Research

Fondjo L, Boamah V, Fierti A, Gyesi D, Owiredu E-W.
Knowledge of preeclampsia and its associated factors
among pregnant women: a possible link to reduce
related adverse outcomes. BMC pregnancy childbirth.
2019;19(1):456. doi: 10.1186/s12884-019-2623-x.

Walle M, Gelaw Y, Getu F, Asrie F, Getaneh Z.
Preeclampsia has an association with both platelet
count and mean platelet volume: A systematic review
and  meta-analysis. PLoS One. 2022 Sep
14;17(9):e0274398. doi:
10.1371/journal.pone.0274398.

Woldeamanuel GG, Tlaye KG, Wu L, Poon LC, Wang CC.
Platelet count in preeclampsia: a systematic review and
meta-analysis. Am J Obstet Gynecol MFM. 2023
Jul;5(7):100979. doi: 10.1016/j.ajogmf.2023.100979.

Shaw, R.W., Soutter, W.P., Stanton, S.L. Shaw's
Textbook of Gynaecology, 17th ed. New Delhi: Elsevier,
2022. p. 301-307.

James, P., Smith, R.,, & Brown, K. Obstetric
Hypertension: Pathophysiology and Management, 2nd
ed. Oxford: Oxford University Press, 2021. p. 176-182.

101

https://theusajournals.com/index.php/ijmscr



