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ABSTRACT

Background: Hypertensive disorders are the most common medical complications of pregnancy.
Due to low socioeconomic status, poor health education and lack of regular antenatal supervision,
the incidence of preeclampsia is more in developing countries like India. Pregnancy induced
hypertension is an important health issue that has to be dealt especially in the developing countries.
It is a hypertensive disorder which usually appears after the 20™ week of gestation.

Methods: The prospective case control study was conducted In Department of Pathology, Bhagat
Phool Singh Government Medical College for Women, Khanpur Kalan, Sonepat for the duration of
one year from February 2021 to February 2022 on 110 pregnant women, 55 normotensive and 55
with PIH. The study parameters included Platelet count, Platelet Distribution Width (PDW), Mean
Platelet Volume (MPV), Prothrombin Time (PT) and Activated Partial Thromboplastin Time
(APTT), thrombin time(TT), serum fibrinogen, D-dimer, protein C and protein S.

Results: Platelet count decreased in pre-eclampsia but had no significant difference when compared
to normotensive women. Mean platelet volume, Platelet distribution width, Serum fibrinogen, D-
dimer showed significant difference in pre-eclamptic patients. Protein C was found within normal
range. Protein S found marginally deranged in pre eclamptic women.

Conclusion: Thus, authors came to the conclusion that platelet indices and coagulation profile can
be used as a reliable early indicator of onset and severity of preeclampsia and eclampsia.
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INTRODUCTION

Hypertensive disorders are the most common medical complications of pregnancy and are important
causes of maternal and perinatal morbidity and mortality affecting 7-15% of all pregnancies. It is
associated with 16% of all maternal mortality and 20% of all perinatal mortality in India.'! Due to
low socioeconomic status, poor health education and lack of regular antenatal supervision, the
incidence of preeclampsia is more in developing countries like India.? Pregnancy induced
hypertension (PIH) is an important health issue that has to be dealt with, especially in the
developing countries where the incidence and the rate of adverse outcome are higher.® It is a
hypertensive disorder which usually appears after the 20™ week of gestation and results in
multiorgan failure if left untreated.*

Hypertension is the most common medical problem encountered during pregnancy, complicating up
to 10% of pregnancies.’ Hypertensive disorders during pregnancy are classified into 4 categories, as
recommended by the National High Blood Pressure Education Program (NHBPEP) Working Group
on High Blood Pressure in Pregnancy: (i) Chronic hypertension (ii) Preeclampsia-eclampsia (iii)
Preeclampsia superimposed on chronic hypertension and (iv) Gestational hypertension (transient
hypertension of pregnancy or chronic hypertension identified in the latter half of pregnancy). This
terminology is preferred over the older but widely used term “pregnancy-induced hypertension”
(PIH) because it is more precise®.

In clinically healthy pregnant women, BP steadily decreases up to the middle of gestation and then
increases up to the day of delivery, with final BP values similar to those found early in pregnancy in
the same women. For women who developed gestational hypertension or preeclampsia, BP is stable
during the first half of pregnancy and then continuously increases until delivery. These predictable
patterns of BP variability during pregnancy are somehow independent from the continuous linear
increase in maternal weight with gestational age.’

PIH can present in the form of gestational hypertension, preeclampsia or eclampsia. Gestational
hypertension is blood pressure (BP) >140/90 mmHg but without proteinuria. Preeclampsia is
characterized by the new onset of hypertension (=140 mmHg systolic or > 90 mmHg diastolic) after
20 weeks of gestation, associated with proteinuria (spot urine protein/creatinine >30 mg/mmol (0.3
mg/mg) or >300 mg/day or at least 1g/L (‘2+’) on dipstick testing. Eclampsia is defined as the
presence of new onset grand-mal seizures in a woman with preeclampsia, after excluding the
presence of other causes of seizures. There is no effective treatment for preeclampsia and eclampsia,
in addition to the termination of pregnancy.®

METHODS:

A prospective case control study was conducted in Department of Pathology, Bhagat Phool Singh
Government Medical College for Women, Khanpur Kalan, Sonepat for the duration of one year
from February 2021 to February 2022. Normotensive, preeclamptic and eclamptic pregnant females
of age between 20-30 years with single live foetus of gestational age 24 weeks to 40weeks were
included in our study. Pregnant females with Hydatidiform Mole, Multifoetal Pregnancy,
Intrauterine Foetal Demise, Diabetes Mellitus (Gestational or Overt) and with Other medical
conditions like Essential hypertension/chronic hypertension, Chronic kidney disease, Cardiac
disorders, Connective tissue diseases, Autoimmune disorders and Tuberculosis were not included in
our study. Platelet indices (MPV, PDW, PC) with EDTA anticoagulant blood was run on automated
hematology analyser. For PT, INR, APTT, TT, fibrinogen, D-dimer, Protein C and S blood was
collected in 3.8% trisodium citrate vacutainer in 1:9 ratio. The sample was centrifuged for 15
minutes at 3500 rpm and the plasma was separated and run on coagulation analyser ACL Elite pro.
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RESULTS

A total of 110 pregnant females were included in the study, out of which 55 were controls and 55
were in case group. In the case group 19(34.5%) were in age group 20-22, 20(36.4%) were in age
group 23-26 and 16(29.1%) were in age group 27-30.In the control group 18(32.7%) were in age
group 20-22, 12(21.8%) were in age group 23-26 and 25(45.5%) were in age group 27-30. The
mean age of women who were case and control were 24.73+£3.21 and 25.29+3.66 respectively. In
case group 38(69.1%) women were primigravida while 17(30.9%) were multigravida. In control
22(40%) were primigravida and 33(60%) were multigravida.

Table 1 Shows correlation of haematological assay between two groups

Mean |#Std. Deviation| P value
Platelet count Case 1.704 +0.73 0.92
(lakh/cumm) Control 1.716 +0.57
Case 12.35 +1.43 0.001 (S)
MPV (fl) Control 8.89 +0.93
Case 17.75 +1.23 0.001 (S)
0,
FDW (%) Control 12.82 +1.303

The mean platelet count was 1.704 lakh/cumm with standard deviation of 0.73 lakh/cumm in cases
and 1.71 lakh/cumm with standard deviation of 0.57 lakh/cumm in control. The p value was 0.92
which was statistically not significant. The average mean platelet volume was 12.35 +1.43 fl in case
and 8.89 fl £0.93 fl in control. The p value was 0.001 which was statistically significant. The
platelet distribution width was 17.75+1.23% in cases and 12.82+1.30% in control.

Table 2 Shows correlation of coagulation assay between two groups
Mean +Std. Deviation P value
SERUM FIBRINOGEN(g/L) Cgﬁffol g:g? 509%9053 0.001 ()
D-DIMER(ng/mL) C(g?\'ffol 1402271-5285 +585.330 0.001 (S)
APTT(seconds) Conol | 2420 | somse |
TT(seconds) ool | 10013 | sa06r |
+
T I L s ———
+
I e - ——

Serum fibrinogen in preeclamptic women was 5.45+0.95¢/L and 3.57+0.70g/L in control group. In
case group, D-Dimer came out to be 1021.25+585.33 ng/ml and 427.38+83.05 ng/ml in control.
APTT value in case group was 39.876+1.799 seconds and 24.236+0.82 seconds in control. In case
group, TT value came out to be 19.39+1.35 seconds and 10.013+0.608 seconds in control group.
Protein C in case group was 99.78+12.91 IU/dL and 96.+£12.69 IU/dL in control group. In case
group, Protein S came out to be 124.27+10.94 1U/dl and 125.61+8.23 1U/dI in control group.

DISCUSSION

There are variety of haematological changes occurs in PIH, out of which thrombocytopenia is the
most common abnormality seen due to increased consumption of platelets during low-grade
intravascular coagulation.”’® This study was undertaken to assess the severity of PIH and
coagulopathy related adverse effects by using haematological/coagulation parameters helped in the
management of PIH patient. It was observed that mean maternal age was 25.29+3.66 years in
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normotensive group while 24.73+3.21 years in pre-eclamptic group and study showed that 69.1%
and 40% were primigravida while 30.9% and 60% were multigravida in pre-eclamptic and
normotensive groups respectively. The result was comparable with the studies conducted by Duan et
al' and Mobeen et al'? where the average age and parity was similar in normotensive and pre-
eclamptic group and there was no significant difference found.

In our study mean platelet count was 1.716 lakh/cumm in normotensive women and 1.704
lakh/cumm in pre-eclamptic women. The p value was 0.92 which was statistically not significant.
Although platelet count remained well above the lower limit (>1.5 lakh/cumm), it was noted that the
platelet count in our study decreased. Pregnancy itself is a thrombocytopenic condition and with
pre-eclampsia in pregnancy platelet count further decrease but it stayed well above the normal. Our
findings regarding platelet count are consistent with the study by Lakshmi et al*®. They too did not
report a significant difference between normal and mild preeclampsia and severe preeclampsia
patients and suggested that decreased platelet count may be due to the gestation itself, rather than
the pre-eclampsia.

In our study the mean platelet volume was 8.89fl in normotensive women while 12.35fl in pre-
eclamptic women. The platelet distribution width in normotensive women was 12.82% and 17.75%
in pre-eclamptic women. The p value was 0.001 which was statistically significant. Our results are
comparable with the other studies and showed significant results as shown in Table no. 3. The
increase in both the MPV and PDW, which are the markers of platelet activation, suggests an active
turnover of platelet production in the bone marrow due to peripheral consumption. The increase in
values of both the MPV and PDW along with increased BP, further suggests that they are also
elevated in severe pre-eclampsia with higher elevations of BP.

Table 3 Correlation of MPV and PDW in the present study with the other studies

Studies Normotensive Pre-eclamptic P VALUE
MPV | PDW MPV PDW
Thaloretal® | 10.5 13.3% 11.8 16.1% 0.01
Giles et al™ 8.7 12% 0.8 6% 0.01
Presentstudy | 8.89 | 12.82% | 12.35 | 17.75% 0.001

In the present study D-dimer in normotensive women came out to be 405.37£91.274 ng/ml and
915.19+276.07 ng/ml in mild pre-eclamptic women and 1267.29+ 943.59 ng/ml in severe pre-
eclampsia. D-Dimer value significantly increases with severity of preeclampsia. Our results are
comparable with the results of study done by Duan et al**. In their study D-dimer in a normotensive
females were 1.05mg/L while in pre—eclamptic it was 3.05mg/L. Similar results were present in a
study done by Gulec et al*®.

In present study activated prothrombin time (APTT) was found 39.87+1.79 seconds in pre eclamptic
women while it was 24.23+0.82 seconds in normal pregnant women. Prothrombin time (PT) was
found 13.07+0.49 seconds in pre eclamptic women while it was 9.12+0.65 seconds in normal
pregnant women.

Table 4 Correlation of APTT and PT in the present study with the other studies
Studies Normotensive Pre-eclamptic P VALUE
APTT PT APTT PT
Priyadarshani et al*’ | 22.16+4.70 | 13.72+1.97 | 34.20+11.46 | 15.27+3.47 <0.001
Swetha et al™® 29.45+2.29 | 13.23+0.94 | 36.20+4.95 | 15.41+1.13 | <0.001
Present study 24.23+0.82 | 9.12+0.65 | 39.87+1.79 | 13.07+0.49 <0.001
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In a study conducted by Han et al'® there was slight increase in TT. In their study mean TT in
normal pregnant women was 12.9+0.6secondes while in pre eclamptic it was 13.5+1.2. In present
study thrombin time (TT) was found19.3+91.35 seconds in pre eclamptic women while it
was10.01+0.60 seconds in normal pregnant women. TT value significantly increased in pre
eclamptic patients as compared to normal women

In present study value Protein C in preeclamptic women was 99.78+12.91 1U/dL and 96+12.69
IU/dL in normal women. In pre eclamptic women, Protein S came out to be 124.27+10.94 1U/dI and
125.61+8.23 1U/dI in normotensive. The p value was 0.18 which was statistically not significant. In
a study conducted by Okoye et al® showed that mean protein C did not differ in normal pregnant
women and pre eclamptic women. But protein S values were found higher in pre eclamptic
(54.58%=x10.24%) women then in control group (47.23%+10.27%).

CONCLUSION

Present study revealed changes in the platelet indices and coagulative parameters in normotensive
women which were compared to pre-eclamptic women. Platelet count decreased in pre-eclampsia
but had no significant difference when compared to normotensive women. Mean platelet volume,
Platelet distribution width, Serum fibrinogen, D-dimer showed significant difference in pre-
eclamptic patients. With increasing severity of blood pressure in pregnant women changes were
noted in the haemostatic parameters. Coagulative parameters like PT, APTT, TT showed significant
difference in values between normotensive and preeclampsia patients Protein C was found within
normal range. Protein S found marginally deranged in pre eclamptic women.

Furthermore, some normotensive women who had deranged values of these parameters progressed
to pre-eclampsia (mild and severe) and some of the pre-eclamptic women having mild disease
progressed to severe disease. Hence according to the present study, the haemostatic parameters
could be used as markers for detection of pre-eclampsia, as well as markers for its severity and can
be helpful for the management of complications in relation to pre-eclampsia.
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