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ABSTRACT

Background: Present study was done to study the abnormalities in platelet, PT (prothrombin time) and
APTT (activated partial thromboplastin time) in patients of PIH, to compare them with the results of normal
pregnant females of 3" trimester and to correlate them with the severity of PIH.

Materials and Methods: 100 normotensive and 100 hypertensive 3" trimester pregnant females formed the
control and study group respectively. Platelet count, PT and APTT were performed by automatic analyzers.
Results: Comparison between study and control group showed statistically significant (p<0.001) decrease
in platelet count and increase in PT and APTT. Platelet count significantly decreased (p<0.05) with
increasing severity except between gestational hypertension and mild preeclampsia. There is high
prevalence of thrombocytopenia in preeclampsia (57%) and eclampsia (100%) cases. PT and APTT were
prolonged only in cases of severe preeclampsia and eclampsia with platelet count <1 lac/cmm. Prolonged
PT was seen in 28% and 37.5% cases and prolonged APTT in 2.8% and 25% cases of severe preeclampsia
and eclampsia respectively.

Conclusion: Significant thrombocytopenia is seen in PIH and degree increases with increasing severity.
PT and APTT are also increased significantly in study group but do not differ with severity and are seen to
be prolonged only in cases of thrombocytopenia. Mean PT and APTT fall in normal reference range in all
groups, but increase from lower to upper normal limit as severity increases.

Keywords: Pregnancy induced hypertension, PT, APTT, Platelet count.

INTRODUCTION

Pregnancy induced hypertension (PIH) is a
common medical disorder of pregnancy, that often
results in multi-organ failure and contributes
greatly to the maternal morbidity and mortality
rates [,

Profound changes in the coagulation and
fibrinolytic  system occur during normal

pregnancy causing a hypercoagulable state . In
preeclampsia and eclampsia there is evidence of
disseminated intravascular coagulopathy (DIC)
affecting widespread organs of the body occurs as
opposed to selective DIC only at the placental site
in normal pregnancy. This process appears to be
initiated by the release of thromboplastin into the
circulation. There is reduction of platelets and
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degree of thrombocytopenia reflects the severity
of pathology. There is also reduction of
fibrinogen, antithrombin I11 and plasminogen level
in the blood ™.

The underlying coagulation abnormality increases
the risk of bleeding complications, especially
during operative delivery and during the
placement of an epidural catheter for regional
anaesthesia. Anticipation of these coagulation
disturbances in patients of pre-eclampsia can
prevent significant maternal morbidity and
mortality. Early assessment of severity of PIH is
necessary to prevent complications like HELLP
(Hemolysis, Elevated Liver enzymes, Low
Platelet count) syndrome 2.

Hypertension prior to 20 weeks gestation almost
always is due to chronic hypertension;
preeclampsia is rare prior to the third trimester 2.
Hence this study was done to study the platelet
and coagulation abnormalities occurring in
patients of PIH including platelet count, PT and
APTT parameters.

MATERIALS AND METHODS

A prospective comparative study of 100 females
with uncomplicated pregnancy and 100 females
with pregnancy induced hypertension from
Obstetrics and Gynaecology Department was
conducted in the Department of Pathology of a
teaching institute during the period of September
2015 to May 2016.

Control Group: This group comprised of
pregnant women in 3 trimester with normal
blood pressure, no proteinuria or edema.

Study Group: This group comprised of pregnant
women with blood pressure at or above 140/90
mm of Hg on at least two occasions, six or more
hours apart in 3™ trimester of the current
pregnancy together with or without proteinuria,
edema, convulsions and coma. Study group
further classified in gestational hypertension,
preeclampsia: mild and severe and eclampsia
depending on their presentation.

Platelet count was done by automated cell counter
Cell dyne and PT and APTT were done on fully
automated Stago STA Compact.

All statistical analysis was done by using
graphpad and SPSS trial version 22 software.

RESULTS

A total of 200 pregnant females were included in
the study, out of which 100 were controls and 100
were in study group. Distribution according to age
and diagnosis as follows.

Table 1: Distribution of cases according to age
and diagnosis

Age in | Control | Study | GHT | MP | SP | E
years group group | (17) | (40) | (35) | (8)
(100) (100)

18-23 | 24 31 02 17 |08 |04
24-29 | 53 47 09 18 |16 | 04
30-35 | 22 19 04 04 |11 |O
>35 01 03 02 01 |0 0

Total 100 100 17 40 |35 |8

GHT=gestational hypertension; MP=mild preeclampsia;
SP=severe preeclampsia; E=eclampsia

Maximum number of cases in both the groups,
control and study group are between 18 to 29
years of age.

Table 2: Distribution of cases according to parity.

Parity Control group % | Study group %

Primipara 43 64
Multipara 57 36

In the present study PIH was more common in
primipara.

Mean values of platelet count, PT and APPT of
control and study group and individual group are
as shown in table 3 and 4. Mean values of PT and
APTT fall in normal reference range in all groups,
but when compared with increasing grade of
severity it shows gradual increase. Decrease in
platelet count is statistically significant (p<0.001).
There is statistically significant increase in PT
(p<0.001) and APTT (p<0.001) when compared
between study and control group using unpaired T
test (table 3).
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Table 3: Comparison of platelet count, PT and APTT between control and overall values of study group

Control group Study group (En\ggzlilrjg q Significance
(100) (100) ttest)
PlateletCount | 511, 5 49 1.91+0.88 <0.001 Significant
(lac/mm°)
PT 12.70:0.96 | 15.1845.04 <0.001 Significant
(seconds)
APTT Significant
(seconds) 26.59+1.88 31.25+5.04 <0.001

Table 4: Mean values of platelet count, PT and APTT with individual categories of study group.

Table 5: Comparison of platelet count, PT and APTT of control with each group and between

group.
Platelet Count PT APTT
No.
(p value) (p value) | (p value)
1 Control vs GHT >0.05 <0.05 <0.05~
2 Control vs MP <0.05 <0.05 <0.05~
3 Control vs SP <0.05 <0.05 <0.05~
4 Control vs E <0.05 <0.05 <0.05
5 GHT vs MP >0.05 >0.05 >0.05
6 MP vs SP <0.05 <0.05 >0.05
7 SPVSE <0.05 >0.05 <0.05
8 GHTvsE <0.05 <0.05 <0.05
In table 5 results are statistically significant when gestational

C?ggo' GHT MP sp E

group (groupl) (group 2) (group 3) (group 4)

PlateletCount 3.12+ 2.49 2.72+0.46 2.35+0.54 1.24+0.73 0.86+0.46
(lac/mm?)

PT 12.70+£0.96 13.73+0.71 | 14.23+0.98 16.59+3.62 16.81+2.15
(seconds)

APTT 26.58+1.88 | 28.84+159 | 20.43+192 | 32.48+5.01 40.0649.04
(seconds)

each study

hypertension and eclampsia but

p<0.05. When coagulation parameters were
compared between control group and each study
group significant  difference  between all
parameters was seen except the platelet count
which showed no significant decrease in
gestational hypertension as compared with
control. Unpaired t test* and Mann Whitney
(unstarred) tests were applied (no 1 to 4). When
coagulation parameters were assessed in patients
of PIH with increasing severity platelet count
showed significant decrease with increasing
severity except between gestational hypertension
and mild preeclampsia.PT and APTT showed
significant increase when compared between

showed variable results between the other 2
subgroups as per ANOVA test by Bonferroni
using SPSS trial version 22 software. (no 5 to 8).

Table 6: Degree of thrombocytopenia in the
individual categories

] o | ey Jorm e [ [ e
(lac/mm?) (100) (100) 0 | 6o | @) @
<0.5 0 9 0 0 7 2
05-1 0 11 0 0 9 2
1-15 01 1 0 3 4 4
>15 99 69 17 37 | 15 | 0
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Table 7: Coagulation abnormalities in subjects
depending on platelet count in study group

PT APTT
PlateletCount
(lac/mm?) Normal Prolonged | Normal Prolonged

(87) (13) (97) 3)

<0.5 1 8 6 3
05-1 6 5 11 0
1-15 11 0 11 0
>15 69 0 69 0
y’value=68.027 y’value=31.27

p value <0.05 p value <0.05

(significant) (significant)

Table 8: % of cases showing abnormal values of

platelet count, PT, APTT in each group
Platelet | PT APTT

count
Control 1% 0% 0%
mild 7.5% 0% 0%
preeclampsia
severe 57% 28% 2.8%

preeclampsia
Eclampsia 100% 37.5% | 25%

Number of cases with low platelet count show
increase with increasing severity of the PIH. (table
6) PT was prolonged only when platelet count was
<1 lac and APTT was prolonged only with platelet
count of <0.5 lac. However 6 cases of platelet
count of 0.5-1 lac and 1 case with <0.05 lac had
normal PT. Similarly 6 cases of platelet <0.5 lac
had normal APTT. These could not be explained.
(table 7) Out of 13 prolonged PT results 10/35
were having severe preeclampsia while 3/8 were
diagnosed eclampsia and out of 3 prolonged
APTT results 1/35 was having severe
preeclampsia and 2/8 cases had eclampsia. This
suggests that increasing severity causes more
deterioration of PT and APTT profile.

The above mentioned 3 cases with prolonged
APTT also had prolonged PT in addition to
thrombocytopenia.

Overall 31% cases of PIH showed
thrombocytopenia, 13% had prolonged PT and 3%
had prolonged APTT.

DISCUSSION

The findings of the present study (64%) and many
other studies such as Leduc et al[3] (65%) and
Naaz A et al[4] (60%), also confirm that PIH is

more prevalent in primigravida. Maximum
numbers of cases were between 18 to 29 years of
age which is comparable with the studies of
ShivkumarS ' prakash J ® Priyadarshini
G "' Nirmala T ® and Lakshmi VC F Younger
age of occurrence of PIH in these studies testify
the early age of marriage and first pregnancy in
this country compared to western countries.

There was fall in mean platelet count with
increasing severity of PIH in present study.
Reduction in platelet count can be attributed to
platelet activation, platelet aggregation and
platelet consumption which can be present during
and even before the onset of disease. Platelet
activation may lead to increase degeneration of
thromboxane A2 and serotonin release, in turn

increase vasoconstriction and platelet aggregation.

Table 9: Mean platelet count (lac/ cmm)

Mild Severe Eclampsia
preeclampsia preeclampsia P
Lakshmi VC[9] 2.1+0.5 0.8+0.3 0.7+0.3
Chauhan P[10] 1.73+£0.25 1.45+0.24 1.21 £0. 22
MohapatraS[11] 2.23+0.19 1.82+£0.45 1.21+£0.49
Sarkar PD[12] 1.98+0.41 1.47+£0.32 -
Mirza AB[13] 1.81 £0.52 1.05 +0.64 -
Kulkarni[14] 1.84 1.19 1.18
Present study 2.35%£0.54 1.24+0.73 0.86+0.45

Table 10: Comparative studies on significant
difference of coagulation profile between control
and study group.

Platelet PT APTT
count
Naaz A[4] <0.01 <0.001 <0.0001
Chauhan P[10] <0.001 >0.05 >0.05
Priyadarshini G[15] | <0.001 <0.05 <0.001
Present study <0.001 <0.001 <0.001

Table 11: Comparative study of % of
thrombocytopenia in different categories of PIH

Joshi SR[16] | Present study

Control 1%
mild preeclampsia 3.4% 7.5%
severe preeclampsia | 43.7% 57%
Eclampsia 55% 100%

Even though the mean values of PT and APTT in
each group were within normal range there was
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statistical difference between values of case and
control.

Total thrombocytopenia cases were 31% in
present study and 24.54% in study of Joshi SR 11,
In present study, gestational hypertension group
no patient had thrombocytopenia. All cases with
platelet count <1.0 lac /cmm belong to severe
preeclampsia and eclampsia group. Leduc et al ™!
observed thrombocytopenia in 20% cases of
severe preeclampsia , Metz et al " observed
thrombocytopenia in 4% and 7% cases of mild
and severe preeclampsia respectively, Mary pat
Fitzgerald et al ™! reported thrombocytopenia
ranging from 11-29%in preeclampsia and Mbanya
et al ™ reported 8.9% prevalence of
thrombocytopenia in preeclampsia.

No cases had prolonged PT or APTT in control
group in present study. Among study group
13cases had prolongation of PT and 3 cases had
prolongation of APTT. It was observed that
prolongation of PT or APTT was never seen with
normal platelet count. Out of 13 PT cases 5 had
platelet count between 1-1.5 lac while remaining 8
had <0.5 lac platelet count whereas all 3 cases of
prolonged APTT had thrombocytopenia <0.5 lac.
Thus prolongation of PT and APTT was
significantly  correlated  with  degree  of
thrombocytopenia with p value of <0.05 in present
study. Similar findings were documented by
Leduc L B! Sharma K B! Priyadarshini G ),
Nirmal T ¥ S Mohapatra " Metz J ! and
FitzGerald Mp 18!

However majority of cases of low platelet count
had PT and APTT within normal range.

Limitations of the study:

Equal number of control and each subgroup of
cases could not be included. Similarly equal
numbers of cases in each subgroup were not
available for comparison.

Cases of PIH could not be followed up so exact
measure of severity and maternal and fetal
outcome are not known.

CONCLUSION

Platelet count, PT and APTT were never found
abnormal in 3™ trimester normal pregnant
women.

However in PIH, platelet count was decreased in
7.5% cases of mild preeclampsia, 57% cases of
severe preeclampsia and 100% cases of eclampsia.
PT was prolonged in 28% cases of severe
preeclampsia and 37.5% cases of eclampsia.
APTT was prolonged in 2.8% cases of severe
preeclampsia and 25% cases of eclampsia.

Degree of thrombocytopenia significantly
increases with increasing severity of the
disease.PT and APTT are increased significantly
as compared to control group but do not differ
significantly with severity of PIH and are
prolonged only in cases of thrombocytopenia.

The mean values of PT and APTT fall in normal
range in all groups but increased as severity
increased from lower limit to upper limit of
normal. So gradual increase of PT and APTT in
pregnant female measured by repeated testing may
point towards the possibility of PIH and can help
in early detection.
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