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INTRODUCTION 

Normal pregnancy is associated with changes in the 

haemostatic mechanism with increased levels of the 

coagulation factors and suppression of fibrinolysis.1 

Therefore pregnancy is considered to be a state of 

hypercoagulability.2 This modification of the coagulation 

system is to ensure rapid and effective control of bleeding 

from the placental site and to prevent fatal hemorrhage 

during delivery and puerperium.3 

ABSTRACT 

Background: Pregnancy induced hypertension is a multisystem disorder and is characterized by changes in 

haemostatic system. The assessment of the coagulation parameters of the patients of pre-eclampsia and eclampsia is 

important because it helps to diagnose the severity of the disease, and to predict the outcome. There is no universal 

agreement as to the need for further investigations if the platelet count comes normal. Hence in such cases it is always 

prudent to get the coagulation profile. D dimer of such patients is done to diagnose the cases of coagulation failure 

early and to manage it efficiently. The objectives of the study to compare the Fibrin Degradation Products in term 

normal pregnancy, pre eclamptic and eclamptic patients, to assess the severity of pregnancy induced hypertension and 

to detect coagulation failure early and manage before it worsens. 

Methods: This study was conducted in the Department of Obstetrics and Gynaecology at Karnataka Institute of 

Medical Sciences, Hubli during the period of March 2014 to February 2015 on 100 patients between 37-42 weeks of 

gestation. 50 controls were well matched with the study population which included a total of 50 patients with pre-

eclampsia and eclampsia. Pregnant women with known bleeding disorders, on anticoagulant therapy, with abruptio 

placentae, with IUD, in labour and with established DIC were excluded. 

The blood coagulation parameters which were compared between the control and the study population were Bleeding 

time (BT), Platelet Count, Clotting time (CT), Prothrombin time (PT), Activated partial thromboplastin time (aPTT) 

and D-dimer. 

Results: The BT, CT, PT, aPTT values were nearly identical in all the groups. The platelet count showed a decreasing 

trend from normal control to eclampsia group. The D dimer showed an increasing trend from the normal control to 

eclampsia group. D dimer level was raised in all patients who were in sub clinical and clinical coagulation failure. 

Conclusions: This study shows that even with the normal routine coagulation parameters, D dimer was significantly 

elevated in both subclinical and clinical DIC. So, D dimer can be used as a specific tool in early diagnosis and 

deciding appropriate management of PIH. 
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Hypertensive disorders complicate 5%-10% of all 

pregnancies and together they form one member of the 

deadly triad, along with haemorrhage and infection that 

contribute greatly to the maternal morbidity and mortality 

rates.4 Out of which pre-eclampsia and eclampsia 

constitutes 70% and chronic hypertension 30%. There is 

a distinct possibility of accentuation of the 

hypercoagulable state of pregnancy during eclampsia and 

pre-eclampsia.5 There is a physiological balance between 

the blood coagulation and fibrinolytic mechanisms which 

maintains an intact patent vascular system. Imbalance in 

these mechanisms either diminished coagulation or 

excessive fibrinolysis may lead to failure of hemostasis. 

There is considerable evidence to support the fact that 

intravascular coagulation occurs in severe pre-eclampsia 

and eclampsia. Post mortem studies in women who died 

of eclampsia have shown fibrin deposition in the blood 

vessels of several organs. Renal biopsy specimen by 

immunofluorescence has demonstrated deposition of 

fibrinogen related material within renal glomeruli. 

Further support has come from demonstration of high 

molecular weight fibrin complexes in the plasma of 

women with severe pre-eclampsia and eclampsia. There 

have been many reports of changes in blood coagulation 

and fibrinolysis compatible with a process of 

intravascular coagulation in severe pre-eclampsia and 

eclampsia. In these patients, varying degrees of 

disseminated intravascular coagulation can contribute 

significantly to the morbidity and sometimes even to 

mortality. Early assessment of severity of pre-eclampsia 

and eclampsia is necessary to prevent complications and 

increased maternal and fetal morbidity and mortality. 

Hence this prospective study is undertaken to assess the 

severity of pre-eclampsia, eclampsia, coagulopathy using 

fibrin degradation products so that they will guide us for 

the management and for preventing complications of the 

pregnancy induced hypertension. 

METHODS 

Source of data 

The study includes normotensive pregnant women with 

signs and symptoms of preeclampsia and eclampsia 

between 37-42 weeks of gestation attending OPD of our 

hospital extending from March 2014 to February 2015. 

 

Inclusion criteria 

The study includes normotensive pregnant women 

between 37-42 weeks of gestation. The study includes 

pregnant women with signs and symptoms of 

preeclampsia and eclampsia between 37– 42 weeks of 

gestation.  

Exclusion criteria for pregnant women 

• With known bleeding disorders. 

• On anticoagulant therapy. 

• With abruption placentae. 

• With IUD 

• In labour 

• With established DIC 

Methods of collection of data 

Careful history and detailed clinical examination was 

done at the time of admission. Following Blood 

Investigations done 

• Routine blood investigations. 

• Coagulation profile. 

• Fibrin Degradation products. 

Statistical methods applied 

• Descriptive analysis 

• T-test 

• Chi-square test 

• Analysis of variance (ANOVA) 

RESULTS 

The p value of chi-square test is less than 0.0001, 

indicates there is high association between symptoms and 

APE (Table 1). 

Out of 32 patients in the group SPE, 30 (93.75%) patients 

had swelling of lower limbs, 12 (37.50%) had generalized 

edema, 9 (28.13%) had headache and 3 (9.38%) had 

epigastric pain. Only 1 (3.13%) out of 32 patients had 

visual disturbances and Vomiting. The p value of chi-

square test is less than 0.0001, indicates there is high 

association between symptoms and SPE (Table 2). 

Table 1: Distribution of patients in group APE according to symptoms. 

Symptoms 
Symptoms status among patients 

n 
p-

value Present  % Absent % 

Headache 14 77.78 4 22.22 18 

<0.000 

Swelling of lower limbs 17 94.44 1 5.56 18 

Visual disturbances 2 11.11 16 88.89 18 

Vomiting 6 33.33 12 66.67 18 

Epigastric pain 4 22.22 14 77.78 18 

Generalised edema 14 77.78 4 22.22 18 



Upadhyaya R et al. Int J Reprod Contracept Obstet Gynecol. 2017 Apr;6(4):1258-1264 

International Journal of Reproduction, Contraception, Obstetrics and Gynecology                                     Volume 6 · Issue 4    Page 1260 

Table 2: Distribution of patients in group SPE according to symptoms. 

 Symptoms 

  

Symptoms status among patients 
n p- value 

Present % Absent  % 

Headache 9 28.13 23 71.88 32 

<0.000 

Swelling of lower limbs 30 93.75 2 6.25 32 

Visual disturbances 1 3.13 31 96.88 32 

Vomiting 1 3.13 31 96.88 32 

Epigastric pain 3 9.38 29 90.63 32 

Generalised edema 12 37.50 20 62.50 32 

Table 3: Distribution of patients according to urine albumin. 

Urine 

albumine 

Clinical diagnosis 

NT % APE % SPE % Total % p value 

absent 50 100.00 0 0.00 0 0.00 50 50.00 

<0.000 

1+ 0 0.00 0 0.00 1 3.13 1 1.00 

2+ 0 0.00 3 16.67 23 71.88 26 26.00 

3+ 0 0.00 15 83.33 6 18.75 21 21.00 

trace 0 0.00 0 0.00 2 6.25 2 2.00 

total 50 100.00 18 100.00 32 100.00 100 100.00 

 

In APE group, out of 18 patient’s majority of about 51 

(83.3%) had 3+ proteinuria. In SPE group out of 32 

patients 23 (71.9%) had 2+protienuria. None of the 

patients in Group NT had proteinuria. The result of chi-

square test shows that there is high association between 

urine albumin and clinical diagnosis (p value <0.000) 

(Table 3). In normal group majority of about 24 (48.00%) 

samples had bleeding time in the range 161-210, 

followed by 18 (36.00%) samples had bleeding time in 

the range 110-160, In APE group the 50% patients had 

bleeding time in the range 161-210, followed by 4 

(22.22%) had in the range 110-160, 3 (16.67%) had 

above 260. In SPE group out of 32 patients 13 (40.63%) 

patients had bleeding time in the range 161-210, followed 

by 9 (28.13%) had bleeding time above 260, 7 (21.88%) 

had in the range 110-160 (Table 4). 

 

Table 4: Distribution of patients according to bleeding time. 

Bleeding time 
Clinical diagnosis 

NT % APE % SPE % Total % 

110-160 18 36 4 22.22 7 21.88 29 29 

161-210 24 48 9 50 13 40.63 46 46 

211-260 5 10 2 11.11 3 9.38 10 10 

Above 260 3 6 3 16.67 9 28.13 13 13 

Total 50 100 18 100 32 100 100 100 

 

In normal group 15 (30.00%) patients had clotting time 

between 200-250 sec, 14 (28.00%) had between 301-350 

sec, 11 (22.00%) had between 251-300 sec, 5 (10.00%) 

had between 351-400 sec, 3 (6.00%) had between 551-

600 sec and only 1 (2.00%) had 40-450 sec and 451-500 

sec. In APE group 4 (22.22%) patients had clotting time 

in the range 351-400 sec, followed by 3 (16.67%) had 

between 251-300, 2 (11.11%) had between ranges 200-

250 sec, 301-350 sec, 451-500 sec, 501-550 sec and 551-

600 sec and only one patent had clotting time between 

402-450 sec. In SPE group highest number i.e. 9 

(28.13%) patients had clotting time between 251-300 sec, 

followed by 7 (21.88%) had between 351-400 sec, 5 

(15.63%) had between 501-550 sec, 4 (12.50%), 3 

(9.38%) and 2 (6.25%) patients had clotting time between 

the ranges 301-350 sec, 551-600 sec and 200-250 sec 

respectively and only one patient had clotting time 

between 401-450 sec and 451-500 sec each (Table 5). In 

Normal group, more than 75% patients had prothrombin 

time between 12-16 sec, 8 (16.00%) had between 16.1-20 

sec, 3 (6.00%) patients had prothrombin time above 24 

sec. In APE group, more than 50% patients had 

prothrombin time between 12-16 sec, 3 (16.67%) had 
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between 20.1-24 sec, 2 (11.11%) had between 16.1-20 

sec and only one patient had prothrombin time above 24 

sec. In SPE group also more than 50% patients had 

prothrombin time between 12-16 sec, 8 (25.00%) patients 

had prothrombin time above 24 Sec, 5 (15.63%) had 

between 16.1-20 sec and only 2 (6.25%) patients had 

prothrombin time between 20.1-24 sec (Table 6). 

Table 5: Distribution of patients according to clotting time. 

Clotting time 
Clinical diagnosis 

NT % APE % SPE % Total % 

200-250 15 30.00 2 11.11 2 6.25 19 19 

251-300 11 22.00 3 16.67 9 28.13 23 23 

301-350 14 28.00 2 11.11 4 12.5 20 20 

351-400 5 10.00 4 22.22 7 21.88 16 16 

401-450 1 2.00 1 5.56 1 3.13 3 3 

451-500 1 2.00 2 11.11 1 3.13 4 4 

501-550 0 0.00 2 11.11 5 15.63 7 7 

551-600 3 6.00 2 11.11 3 9.38 8 8 

Total 50 100.00 18 100 32 100 100 100 

 

Table 6: Distribution of patients according to prothrombin time. 

Prothrombin time 
Clinical diagnosis 

NT % APE % SPE % Total % 

12-16 39 78 12 66.67 17 53.13 68 68 

16.1-20 8 16 2 11.11 5 15.63 15 15 

20.1-24 0 0 3 16.67 2 6.25 5 5 

Above 24 3 6 1 5.56 8 25 12 12 

Total 50 100 18 100 32 100 100 100 

 

In normal group 22 (44.00%) patients had activated 

thromboplastin time between 26.1-30 sec, 13 (26.00%) 

had between 31.-34 Sec, 12 (24.00%) had between 22.26 

sec and only three patients had >34 sec. In APE group 7 

(38.89%) patients had activated thromboplastin time 

between 22-26 sec, 6 (33.33%) had between 26.1-30 sec, 

4 (22.22%) had >34 sec and only one patient had between 

30.1-34 sec. In SPE group highest number of patients had 

activated thromboplastin time between 22-26 sec, 

followed by 10 (31.25%) had >34 sec, 9 (28.13%) had 

between 26.1-30 sec and only three patients had between 

30.1-34 sec (Table 7). 

 

Table 7: Distribution of patients according to activated thromboplastin time. 

Activated thrombop-

lastin time 

Clinical diagnosis 

NT % APE % SPE % Total % 

22-26 12 24 7 38.89 10 31.25 29 29 

26.1-30 22 44 6 33.33 9 28.13 37 37 

30.1-34 13 26 1 5.56 3 9.38 17 17 

Above 34 3 6 4 22.22 10 31.25 17 17 

Total 50 100 18 100 32 100 100 100 

 

In normal group lore than 50% patients had platelet count 

between 2.1-3 i.e. 26 (52.00%), followed by 17 (34.00%) 

had between 1.1-2, 4 (8.00%) had above 3 and again 

lowest patients had between 0-1. In APE group, out of 18 

patients highest number of patients had platelet count 

between 2.1-3 i.e. 8 (44.44%), followed by 4 (22.22%) 

had between 0-1, 3 (16.67%) had between 1.2-2 and 

above 3. In SPE group also highest number of patients 

had platelet count between 2.1-3 i.e.12 (37.50%) and 

lowest between 0-1 i.e. 3 (6.00%) (Table 8).
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Table 8: Distribution of patients according to platelet count. 

Platelet count 
Clinical diagnosis 

NT % APE % SPE % Total % 

0-1 3 6.00 4 22.22 9 28.13 16 16 

1.1-2 17 34.00 3 16.67 6 18.75 26 26 

2.1-3 26 52.00 8 44.44 12 37.5 46 46 

Above 3 4 8.00 3 16.67 5 15.63 12 12 

Total 50 100.00 18 100 32 100 100 100 

Table 9: Distribution of patients according to D-Dimer.

D dimer 
Clinical diagnosis 

NT % APE % SPE % Total % 

200-1200 22 44 2 11.11 2 6.25 26 26 

1201-2200 22 44 1 5.56 4 12.5 27 27 

2201-3200 2 4 3 16.67 9 28.13 14 14 

3201-4200 0 0 8 44.44 4 12.5 12 12 

Above 4200 4 8 4 22.22 13 40.63 21 21 

Total 50 100 18 100 32 100 100 100 

 

In group NT almost 88% patients had D-Dimer between 

200-2200 and none of the patients had D-Dimer between 

3201-4200. In group APE 8 (44.44%) patients had D-

Dimer between 3201-4200, 4 (22.22%) had above 4200, 

3 (16.67%) had between 2201-3200, 2 (11.11%) had 

between 200-1200 and only one patient had between 

1201-2200. In SPE group 13 (40.63%) patients had D-

Dimer above 4200, followed by 9 (28.13%) had between 

2201-3200, 4 (12.50%) had between 1201-2200 and 

3201-4200 and only two patients had between 200-1200 

(Table 9). 

DISCUSSION 

Pre-eclampsia has remained a significant public health 

threat in both developed and developing countries 

contributing to maternal and perinatal morbidity and 

mortality globally.6 Women with mild pre-eclampsia 

generally have no symptoms. Women with severe pre-

eclampsia may present with symptoms such as headache, 

upper abdominal pain, or visual disturbances and have 

raised blood pressure, ankle oedema and proteinuria.6  

Almost one-third of the respondents had reported 

symptoms suggestive of pre-eclampsia i.e. 94.44% 

reported swelling of lower limb in APE group, followed 

by 77.78% of headache, 77.78% of generalized edema, 

33.33% of vomiting, 22.22% of epigastirc pain and 

11.11% visual disturbance in APE group. Similarly, 

93.75% of swelling of lower limbs, 37.50% of 

generalized edema, 28.13% of headache, 9.28% of 

epigastric pain, 3.31% of vomiting, and 3.31% of visual 

disturbance in SPE group. Our findings were in 

agreement with other authors who have mentioned 

headache, blurring of vision, and right upper abdominal 

pain in severe cases of PIH, and William's Obstetrics and 

McKay.7 

Proteinuria is the most important defining criterion in the 

diagnosis of pre-eclampsia. The acute onset of proteinuria 

in women with chronic hypertension is suggestive of 

superimposed pre-eclampsia. The findings of the present 

study revealed that 83.3% of APE group pregnant women 

had 3+ proteinuria and 71.9% had 2+ proteinuria. The p 

value showed the highest significance between the urine 

albumin and clinical diagnosis. Howie et al (1971) found 

proteinuria of 0.19 gm/dl (Nil-0.35) in mild pre-

eclampsia and 5.15 gm/dl (1.5-10) in severe pre-

eclampsia.8 Lopez-Lleraet al (1976) found proteinuria of 

4.15 gm/L in severe pre-eclampsia. Proteinuria in women 

in our study correlates well with other authors.9 Many 

authors found no correlation of bleeding time with 

severity of preeclampsia and found prolonged bleeding 

time only in cases with frank evidence of DIC. But the 

results of our study showed that even though the values 

lie in the within normal range, there is an increasing trend 

from NT to SPE group i.e. mean of 178.48±41.1, 

198.11±52.84 and 209.31±65.34 sec respectively. Which 

is similar to the observations in studies conducted by 

Dube et al (1975), Agrawal et al (1978), Antony et al 

Jambhulkar et al.10-12 

Descriptive statistics of mean clotting time was 

15.81±2.74, 17.12±3.92 and 18.19±4.96 sec respectively 

for group NT, APE and SPE group. It was observed that 

there is very slight prolongation but not significant 

prolongation of clotting time. In our study clotting time 

was prolonged for 2 cases in APE and 3 cases in SPE. 

Many authors found no correlation between CT and 

severity of preeclampsia. Our findings of abnormal CT in 
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SPE and APE were in agreement with other authors Dube 

et al, Agrawal et al, Antony et al, Jambhulkar et al.10-12 

The prothrombin time in NT, APE and SPE was 

28.97±4.44, 30.51±7.98 and 32.47±8.77 sec respectively. 

The PT again was slightly prolonged as compared to 

healthy pregnant control but it was not significant. The 

PT was prolonged in some cases in which BT and CT 

were prolonged. Howie et al described PT of 13.6 ±1.6, 

13.2±1.3 and 13.6±1.2 sec in normal control, mild pre-

eclampsia and severe preeclampsia respectively and 

found no significant variation. Agrawal et al, Kelton et al, 

Antony et al, Jambhulkar et al, Osmanagaoglu et al 

(2005) reported similar findings. K de Boer et al found 

prolonged PT in 7.4% of severe preeclampsia women, 

Leduc et al 16 reported 2%, Metz et al reported 4% while 

Barron et al 17 reported 1.9% cases with prolonged   

PT.10-15 Our findings also correlate well with other 

authors. The activated partial thromboplastin time (a 

P.T.T.) with in NT, APE and SPE was 2.12±0.82, 

2.03±0.87 and 2.08±1.05 sec respectively and was not 

significantly prolonged when compared with healthy 

pregnant controls. Antony et al and Jambhulkar et al 

noted no significant difference of a P.T.T. The finding of 

a P.T.T in our study correlates well with other studies. 

Various studies reported the functional abnormalities of 

platelets in the form of prolonged bleeding time in some 

women with pre-eclampsia. This platelet function 

abnormality along with decreased platelet count may be 

one of the end organ manifestations of pre-eclampsia and 

may consitiute an additional risk to patients with pre-

eclampsia. Howieet al found platelet count in normal 

pregnant women as 215,000/cumm and in mild pre-

eclampsia as 168,000/cumm (p<0.01) and 142,000/cumm 

(p<0.01) in severe preeclampsia, and explained the 

reduced platelet count due to consumption during 

intravascular coagulation.32 Bonnar et al showed platelet 

count of 203±60 x 103/cumm in control group and 

140±39 x l03/cumm, a highly significant 

thrombocytopenia (P<0.01) in severe preeclampsia. Giles 

et al found platelet count in control- 286±68.7 x 

103/cumm, mild preeclampsia 220±62 x 103/cumm 

(p<0.05) and 155±69 x 103/cumm (p<0.01) in severe 

preeclampsia.18,19  

Pritchard et al noted no significant change in platelet 

count in mild preeclampsia but significantly decreased 

count in eclampsia when compared with normal pregnant 

control.20 Kulkarni et al found increase in severity in 

thrombocytopenia with increasing severity of pre-

eclampsia. Kelton et al described 34% thrombocytopenia 

in pre-eclampsia, Trofatter et al found significant 

thrombocytopenia (P <0.05) in 17.9% in severe 

preeclampsia. Dekker et al found 7% thrombocytopenia 

in mild preeclampsia and 50% in severe preeclampsia and 

20% in all cases of eclampsia.21,22 Leduc et al described 

20% thrombocytopenia in severe preeclampsia. Metz et al 

reported 4% and 7% thrombocytopenia is mild and severe 

preeclampsia. Antony et al noted normal platelet count in 

mild preeclampsia when compared with control group. 

Joshi et al reported reduction in platelet count of severe 

eclampsia (p=0.001) and mild (p=0.044) when compared 

to control group. J. Prakash found thrombocytopenia in 

16.66% of his pre-eclamptic patients and marked 

reduction in 11.11% (8 patients) especially in cases of 

HELLP syndrome (5 patients) and eclampsia (3 patients). 

Our findings were in agreement with other authors who 

have mentioned above because the finding showed even 

though the values lies within normal range, but there is an 

increasing trend from group NT to APE i.e. mean 

309.6±88.9, 369.6±111.6, 378.6±115.59x 103/cumm 

respectively and analysis of variance showed that there is 

significant difference between mean platelet count of the 

groups NT, SPE and APE.23 

Pre-eclampsia is characterized by the deposition of fibrin 

in the walls of small blood vessels. D-dimer is used as a 

marker for degradation of fibrin in vivo. So, D-dimer has 

emerged as a useful indicator in the diagnosis of 

thrombotic conditions because its plasma concentration 

has a high predictive value for the assessment of severity 

of DIC.  

In the current study, D-dimer levels of pre-eclamptic 

women as compared to normal controls were 

significantly high which correlates with the study 

conducted by Z Tacoosianet al. The results of the present 

study revealed that high values i.e. 3201 to 4200 and 

above 4300 are seen in patients with hemoglobin range of 

7-9g/dL. Similar results were also reported by 

KucukgozGulec U et al where D-Dimer levels were 

significantly higher in study group than the control group 

and it was also significantly higher in the patients with 

severe pre-eclampsia than mild pre-eclampsia.24,25 Also, 

Trofatter et al noted greater percentage of 

thrombocytopenia in D dimer positive patients, than in D-

dimer negative patients. 

Patients those who had higher the D-Dimer value, their 

systolic blood pressure were also high and similarly their 

diastolic blood pressure was also high and vice versa. 

Study conducted by Rehman et al showed that the mean 

systolic and diastolic blood pressures in patients with 

plasma D-dimer >0.5μg/ml were considerably higher than 

those who had plasma D-dimer ≤0.5μg/ml (p <0.001), 

and the study also showed that majority (81.8%) of pre-

eclamptic women with plasma D-dimer >0.5μg/ml had 

systolic blood pressure ≥160 mm Hg compared to 46.4% 

of those who had plasma D-dimer ≤0.5μg/ml (p = 0.010). 

Our finding also strongly supports the reported data.26 

The results of cross tabulation revealed that out of 17 

patients who had DIC showed the D-Dimer value of 

above 4200 which is highly significant. similar results 

were seen in various studies conducted by Bonnar J et al, 

Carr JM, McKinney M, McDonagh J, Similarly the cross 

tabulation of D-Dimer and follow up showed that 3 out of 

21 patients who died had the Di-Dimer value of above 

4200.18,27 
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CONCLUSION 

This study suggests that, pregnant women at risk of pre-

eclampsia should be identified early and high-quality 

antenatal care should be provided in order to minimize 

the complications of pre-eclampsia both for the mother 

and the fetus. This study shows that even with the normal 

routine coagulation parameters, D dimer was 

significantly elevated in both subclinical and clinical 

DIC. So, D dimer is a specific tool in early diagnosis and 

deciding appropriate management of complications of 

PIH, and also, recommends the health authorities to 

strengthen the maternal health programs focusing on the 

prevention and control of the risk factors during the pre -

pregnancy period. 
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