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Abstract

Background: Although the pathogenesis of preeclampsia is poorly understood, there are
studies which have shown that Platelets play a pivotal role. Platelet count has been shown to
be a rapid procedure to estimate the severity of pregnancy-induced hypertension. Raised
mean platelet volume (MPV) and platelet distribution width (PDW) have been shown to be
correlated with severity of the disease, whenever there is decreased Platelet count. Hence, this
study will be undertaken to see if there are associations between Platelet indices and severity
of preeclampsia in cases without HELLP Syndrome.

Materials and Methods: A prospective case-control study was done in the Department of
Obstetrics And Gynaecology, Fakhruddin Ali Ahmed Medical College and Hospital, Barpeta,
on 106 women divided into two groups - Non-severe preeclampsia group (n=53) and Severe
preeclampsia group (n=53). Platelet indices viz. Platelet Count, Mean Platelet Volume,
Platelet Distribution Width, Plateletcrit and Platelet Large Cell Ratio were analyzed.

Results: Findings showed that there was a statistically significant decrease in Platelet Count
(p<0.05) and an increase in Mean Platelet Volume (p<0.05) and Platelet Distribution Width
(p<0.05) in mothers of severe-preeclampsia group. Furthermore, Platelet Count was
significantly decreased (p<0.05) and Plateletcrit was significantly decreased (p<0.05) in
severe preeclampsia mothers.

Conclusion: Platelet indices could be used as biomarkers for early diagnosis of severity of
preeclampsia.
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Introduction

maternal ~ morbidity and  mortality
associated to pregnancy. Hypertensive
disorders complicate 5-10 % of all

Hypertensive disorders form one of the
fatal triad along with bleeding and
infections that result in majority of the
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pregnancies [1]. The vast majority of cases
of pregnancy induced hypertension may
be grouped into 5 clearly defined groups:
Gestational hypertension, Preeclampsia,
Eclampsia, preeclampsia superimposed on
chronic  hypertension and  chronic
hypertension .

Although the pathogenesis of preeclampsia
is poorly understood, there are studies
which have shown that Platelets play a
pivotal role [2]. Platelet indices have lately
been identified as therapeutically relevent
indicators in the prediction; diagnosis and
prognosis of numerous disorders, one of
which is preeclampsia [3,4].

Platelet count has been shown to be a rapid
procedure to estimate the severity of
pregnancy-induced hypertension. Raised
mean platelet volume (MPV) and platelet
distribution width (PDW) have been
shown to be correlated with severity of the
disease, whenever there is decreased
Platelet count.

Hence, this study was undertaken to see if
there are associations between Platelet
indices and severity of preeclampsia in
cases without HELLP Syndrome

Materials and Methods

The study was conducted prospectively in
the department of obstetrics and
gynaecology Fakhruddin Ali Ahmed
Medical College And Hospital, Barpeta,
Assam, from 1st june 2021 to 31st may
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2022 on 106 patients presenting with
preeclampsia, non-severe preeclampsia (as
per ACOG guidelines; BP >140/90mmhg
at two intervals 4 hours apart with or
without significant proteinuria) and severe
preeclampsia (as per ACOG guidelines,
BP >160/110mmhg, and proteinuria
>5gm/24 hours)

Women  with  pre-existing  medical
disorders like hepatitis, nephropathy, and
diabetes  mellitus, on anticoagulant
medications, or antiplatelet medication,
with  known  platelet/haematological

pathologies like Immune
thrombocytopenic purpura (ITP),
Thrombotic thrombocytopenic  purpura

(TTP), and aplastic anaemia, Women with
hemolysis, elevated liver enzymes and low
platelets (HELLP) syndrome, Acute fatty
liver of pregnancy (AFLP), obstetric
cholestasis (OC) were excluded from the
study.

Results

The current study was conducted in 106
female study participants among whom
majority were in the age group of 15 years
to 24 years (66.04%) with non-severe
Preeclampsia and in the age group of
15years to 24years (52.83%) with severe
Preeclampsia. Table 1 showing Mean (SD)
age of women in non-severe preeclampsia
and severe pre-eclampsia was 22(5)and
24(6)years respectively.

Table 1: Age distribution of study participants

Row Levels | Non-Severe Preeclampsia | Severe Preeclampsia | Total

N % N % N | %
15-19 18 33.96% 12 22.64% 30 | 28.30%
20-24 17 32.08% 16 30.19% 33 131.13%
25-29 12 22.64% 10 18.87% 22 120.75%
30-34 6 11.32% 10 18.87% 16 | 15.09%
35-40 0.00% 5 9.43% 5 4.72%
Grand Total | 53 100.00% 53 100.00% 106 | 100.00%

Mean (SD) period of gestation at detection
of preeclampsia in weeks among the
nonsevere  preeclampsia and  severe
preeclampsia  is  37(3)weeks  and
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36(3)weeks respectively. Mean period of
gestation in severe pereclampsia was less
than mean period of gestation in non-
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severe preeclampsa and is statistically not
significant in our study(p<0.064).

Table 2 showing Mean SBP (SD) in mm
of Hg between non-severe and severe
preeclampsia was 149 (10) and 176(20)
mm of Hg respectively. Mean DBP (SD)
in mm of Hg between nonsevere and
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severe preeclampsia is 95(5) and 112(9)
respectively. There is a significant
difference between the two studied groups
with regards to blood pressure both
systolic and diastolic which were found to
be increased with severity of preeclampsia
(P<0.001).

Table 2: Comparison of mean SBP and mean DBP with stages of preeclapmsia
BP Non-Severe Preeclampsia | Severe Preeclampsia | Total
Mean SD Mean SD Mean | SD | P-value
Systolic BP | 149 10 176 20 162 21 10.001
Diastolic BP | 95 5 112 9 104 11 10.001

Table 3 showing Mean paltelet count (SD) in thousands per microlitre in patients with non-
severe and severe preeclampsia was 224(46.3) and 188(57.6) respectively. Study findings
revealed that there is a statistically significant decrease in platelet count (p<0.0001) between
the two groups. Platelet count decreases with increasing severity of preeclampsia.

Table 3: Distribution of Platelet count in study participants
Nonsevere Preeclampsia |Severe Preeclampsia | Total
Mean SD Mean SD Mean |SD | P-value
Platelet Count (PC) |224 46.3 188 57.6 193 |51 [0.0001
Table 4 showing mean Platelet Study findings reveals that there is a

Distribution Width (PDW) (SD) in

statistically significant increase in PDW

mothers

of

SEvere

femtolitre (fL) in patients with non-severe
preeclampsia and severe preeclampsia is
12.3 (1.9) and 14.7 (2.3) respectively.

(p<0.0001) in
preeclampsia group as compared to
mothers of non-severe preeclampsia group.

Table 4: Comparison of PDW with stages of preeclampsia

NonSevere Severe Total

Preeclampsia Preeclampsia

Mean SD Mean SD Mean | SD | P-value
Platelet Distribution | 12.3 1.9 14.7 2.3 13.7 | 3.4 0.0001
Width (PDW)

Table 5 showing mean of Mean Platelet Volume (SD) in femtolitre (fL) in patients with non-
severe and severe preeclampsia is 10.6 (1.8) and 13.7 (1.9) respectively. Study findings
revealed that there was a statistically significant increase in MPV (p<0.0001) in mothers of
severe preeclampsia group as compared to mothers of non-severe preeclampsia group.

Table S: Comparison of MPV with stages of preeclampsia

Non-Severe Severe Total

Preeclampsia Preeclampsia

Mean SD Mean SD Mean | SD | P-value
Mean Platelet Volume | 10.6 1.8 13.7 1.9 11.6 1.8 | 0.0001
(MPV)

Table 6 showing mean Platelet Large Cell Ratio (SD) in percentage among patients with non-
severe and severe preeclampsia is 30.1 (7.4) and 37.5 (8.7) respectively. Study findings

Rahman er al.
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revealed that there was a statistically significant increase in P-LCR (p<0.0001) in mothers of
severe preeclampsia group as compared to mothers of non-severe preeclampsia group.

Table 6: Comparison of P-LCR with stages of preeclampsia

Non-Severe Severe Total

Preeclampsia Preeclampsia

Mean SD Mean SD Mean | SD | P-value
Platelet Large Cell | 30.1 7.4 37.5 8.7 353 | 7.6 0.0001
Ratio (P-LCR)

Plateletcrit (SD) in percentage among
patients with non-severe and severe
preeclampsia is 0.22 (0.06) and 0.21 (0.07)
respectively. Study findings revealed that
there is a statistically significant decrease
in plateletcrit (p<0.0001) in mothers of
severe preeclampsia group as compared to
mothers of non-severe preeclampsia group.
Platelet count to MPV ratio in patients
with non-severe and severe preeclampsia
is 13.68 and 10.67 respectively. Study
findings revealed that there is a statistically
significant decrease in platelet count to
MPYV ratio (p<0.001) in mothers of severe
preeclampsia group as compared to
mothers of non-severe preeclampsia group.

Discussion

In developing countries like India,
pregnancy-induced hypertension has been
a major source of maternal and perinatal
morbidity and mortality. As a result, an
effort was undertaken in the current
research to understand the relationship
between the platelet indices viz. platelet
count, Mean Platelet Volume (MPV),
Platelet Distribution Width(PDW),
Plateletcrit(PCT) and Platelet Large cEll
Ratio(P-LCR) in patients with
preeclampsia and attempted to evaluate
whether these parameters could be used as
markers in  early  diagnosis  of
preeclampsia.

In the present study it is found that mean
paltelet count (SD) in thousands per
microlitre in patients with non-severe and
severe preeclampsia was 224(46.3) and
188(57.6) respectively. This study findings
revealed that there is a statistically
significant decrease in platelet count
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(p<0.0001) between the two groups i.e.
Platelet count decreases with increasing
severity of preeclampsia. The study
conducted by Tesfay F. [5] found that
meantSD platelet counts were  226.
42+456.52x109/L and 185.284+60.22x109/
L,in patients with mild preeclampsia and
severe preeclampsia, respectively.
Lowering of platelet count with increasing
severity of pregnancy induced
hypertension is consistent with Srivastava,
Jambhulkar (2001) [6], Joshi et al (2004)
[7], J. Davies et al (2007) [8], and Ellora
Devi et al (2012) [9].

This study findings revealed that there is a
statistically significant increase in PDW
(p<0.0001) in mothers of severe
preeclampsia group as compared to
mothers of non-severe preeclampsia group
which is similar to the study conducted by
Karateke A et al [10]. which showed PDW
was significantly higher in patients with
severe preeclampsia copared to patients
with mild preeclampsia. Similar studies
conducted by Singh A et al [11]. and
Thalor N et al [12]., and Yang SW et al
[13]., and Dadhich S et al [14]., found that
the mean PDW showed a significant
increase with increasing severity of disease
which is similar with our study.

Study findings revealed that there was a
statistically significant increase in MPV
(p<0.0001) in mothers of severe
preeclampsia group as compared to
mothers of non-severe preeclampsia group
which is similar to the study conducted by
Karateke A et al [11], which showed MPV
was significantly higher in patients with
severe preeclampsia copared to patients
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with mild preeclampsia. Similar studies
conducted by Singh A et al [11]. and
Thalor N et al [12], and Yang SW et al
[13]., and Dadhich S et al [14]., found that
the MPV showed a significant increase
with increasing severity of disease which
is similar with our study

This study findings revealed that there is a
statistically significant increase in P-LCR
(p<0.0001) in mothers of severe
preeclampsia group as compared to
mothers of non-severe preeclampsia group
which is similar to the studies conducted
by Sitotaw C et al [15]. and kamel Ammar
WA et al [16]. and Mondal B et al [17].
which also showed that P-LCR increases
significantly with increase severity of
pereclampsia.

This study findings revealed that there is a
statistically ~ significant  decrease in
plateleterit  (p<0.0001) in mothers of
severe preeclampsia group as compared to
mothers of non-severe preeclampsia group
which is similar to the studies conducted
by Yiicel B et al [18]. and Mohapatra K et
al [19]. and Singh A et al [11]. and
Karateke A et al. and Thalor N et al [12].
This study findings revealed that there is a
statistically significant decrease in platelet
count to MPV ratio (p<0.001) in mothers
of severe preeclampsia group as compared
to mothers of non-severe preeclampsia
group which is similar to the study
conducted by Dogan K et al [20]. and
AlSheeha MA et al [21]. and Abdel Razik
M et al [22].

Conclusion

Simple and common tests, such as the
complete blood count (CBC), are very
useful in detecting platelet indices in
preeclamptic patients and its detection
early in the course of the disease and
planning early management can prevent
any unexpected poor outcome to both
mother and fetus. Platelet indices viz.
Platelet count, Mean Platelet Volume
(MPV), Platelet Distribution Width(PDW)),
Plateletcrit(PCT) and Platelet Large Cell

Rahman er al.
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Ratio(P-LCR) are found to be useful in
detecting the risk of Preeclampsia in
patients due to increased platelet
destruction and turnover in the disease. .
Changes in these parameters may be
associated with changes in blood pressure,
allowing for early prediction of individuals
who are likely to acquire a progressing
severe form of the disease and appropriate
therapies to prevent further course of the
disease. Preeclampsia progresses, platelet
count and plateletcrit decreases while
MPV, PDW, and P-LCR increases, and
that these changes are more pronounced in
severe preeclamptic mothers than in non-
severe  preeclamptic  mothers. Thus,
calculation of platelet indices seems to be
a reliable, quick, simple, and cost-effective
tool for early detection of severity of
preeclampsia.
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