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Abstract  

 

Pregnancy induced hypertension (PIH) is a serious life threatening complication, resulting in intrauterine growth 

retardation (IUGR) of the fetus. The study was aimed to compare the hematological and during third trimester in 

hypertensive and normotensive pregnant women. It is a cross-sectional study undertaken at Dr BR Ambedkar Medical 

College and K.C.General Hospital Bangalore. Total of 43 pregnant women of which 19 were hypertensive and 24 were 

normotensive mothers were considered for the study. Women who had hypertension in pregnancy after the 20 weeks of 

gestation, with SBP and DBP of 140 and 90 mm Hg, with or without edema and or proteinuria were included. 

Hematological parameter were estimated by using Sysmex XN-9100™ Automated Hematology System . The mean 

hemoglobin level of the hypertensive group (8.13 ± 0.5) was significantly lower than that of the normotensive group 

(9.68 ± 0.64) (p<0.05). The mean platelet count of the hypertensive group (164.15± 34.8) was significantly lower than 

that of the normotensive group (370.04± 46.3) (p<0.05). The mean lymphocytes level of hypertensive group (1.29 ± 5.6) 

was significantly lower than that of the normotensive group (1.93 ± 1.4) (p<0.05). The mean WBC level of hypertensive 

group (15.9 ± 2.09) was significantly high than normotensive group (7.8± 1.7) (p<0.05). The mean hematocrit level of 

hypertensive group (31.10 ± 2.55) was significantly high than normotensive group (27.6 ± 2.05) (p<0.05).Platelet count 

could be a suitable indicator for monitoring patients with PIH at risk of IUGR and Intra uterine death (IUD) of the fetus. 

Anemia may be associated with IUGR and IUD in PIH patients. 
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INTRODUCTION 
Hypertensive disorders of pregnancy remain 

major cause of maternal mortality and morbidity 

worldwide, it accounts to 8.0% of the maternal deaths. 

In women with pre-eclampsia, a history of symptoms 

obtained antenatally, with the key alarming clinical 

symptoms being headache, vomiting, visual disturbance 

and epigastric pain [1]. The association between 

proteinuria and pre-eclampsia has long been established 

and its presence is diagnostic of the disease and is 

indicative of its multisystem nature and leading to 

maternal and fetal morbidity and mortality. However, 

recent studies on pre-eclampsia with varying levels of 

proteinuria have pointed out that estimation of levels of 

proteinuria in women with pre-eclampsia do not [2, 3] 

correlate with maternal and fetal outcomes. Thus 

urinary protein estimation may not be a clinically useful 

predictive test, disputing the practice of deciding on 

delivery based on the severity of proteinuria. Over the 

years, a lot of interest has been directed at studies on 

the role of serum uric acid, urea and creatinine in the [4, 

5] pathogenesis of pregnancy induced hypertension. At 

the same time hypertensive disorders account for 21% 

[6] of cases of thrombocytopenia in pregnancy and the 

risk of anemia may also increase with the severity of [7] 

hypertensive disorders. Thus, though the roles of serum 

urea, uric acid and creatinine have been studied by [8] 

many researchers, there is a constant ongoing search for 

better predictors and prognostic factors to assess the 

progress and severity of the disease, hematological [9] 

parameters being one among them. Currently there are 

no individual screening tests that are reliable, valid, and 

economical [10]. With this background of knowledge, 

the present study was undertaken to evaluate the 

relevance of routinely done renal functions and 

hematological parameters in assessment of pregnancy 

induced hypertension. 
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MATERIAL AND METHODS 
Study Design 

This is a hospital based prospective, 

crossectional study conducted at Dr BR Ambedkar 

Medical College and K.C.General Hospital Bangalore. 

Forty three pregnant women attending regular antenatal 

checkups of which 19 were hypertensive (Hypertensive 

group) and 24 were healthy mothers (Normotensive 

group) gave birth to singleton babies. Written Informed 

consent was obtained from all the participants after 

explaining the study in detail and ensuring the 

confidentiality. The study protocol was approved by 

institutional human ethical committee. Complete 

medical, social and obstetric history was recorded to 

identify the confounders. 

 

The mothers were examined clinically along 

with recording of relevant investigation reports. The 

women included in this study were recruited from 

outpatient department and from admission wards after 

20 weeks of pregnancies. On development of pre-

eclampsia and fulfilment of selection criteria they were 

enrolled in the Hypertensive group. The women 

representing the normotensive group were chosen from 

the women who fulfilled the inclusion criteria but did 

not develop pre-eclampsia. They were labelled as 

normotensive, with no proteinuria.  

 

The women were informed about the 

procedure and a verbal informed consent was taken 

before taking the sample. While evaluating the results 

of the study, relevant clinical data was collected from 

every patient, who included detailed history, general, 

systemic and obstetric examinations; baseline 

investigations including ultrasonography were 

performed. Blood pressure was measured in the right 

arm in semi recumbent position with the arm at the 

level of heart using a mercury sphygmomanometer. 

 

Hematological investigation 

The blood sample was taken from the ante- 

cubital vein. Two milliliter of blood sample was drawn 

aseptically using the 5ml syringe from the median ante 

cubital vein of all the case and control participants into 

EDTA-anticoagulated tubes. Hemoglobin, hematocrit, 

platelets, WBC, and lymphocytes were counted using 

Sysmex XN-9100™ Automated Hematology System. 

Random blood sugar, blood urea, serum creatinine, uric 

acid and urinary protein estimation were done by 

standard laboratory techniques.  

 

Inclusion criteria  

 Patients having pre-eclampsia. As defined and 

classified by standard criteria of the  

 American College of Obstetricians and 

Gynecologists 

 Non-smoker Primigravida with Singleton 

pregnancy 

 Age between 20 and 36 years 

 Gestation age: After 20weeks onwards 

(calculated from the first day of last menstrual 

period).  

 

Exclusion criteria  

 Multiple pregnancies.  

 Previous history of hypertension and 

proteinuria before conception or before 20 

weeks of gestation. 

 History of systemic illnesses like diabetes 

mellitus, renal disease, liver diseases. 

 Eclampsia. 

 History of hypertension without proteinuria   

 Women with history of recent blood 

transfusion. 

 

STATISTICAL ANALYSIS 
Data obtained was tabulated and analysed by 

SPSS programme and Graph pad prism version 5.0 

analysis of variance (ANOVA) and student‘t’ test were 

used for analysis. The level of significance of (p<0.05) 

were considered significant. 

 

RESULTS 
Total number of the mothers participated in the 

study were 43 of which 19 mothers were hypertensive 

(44.1%) and 24 mothers were normotensive 

(55.9%).The mean age of hypertensive and 

normotensive mothers were 29.9 ± 3.50 and 28.01 ± 

4.48 respectively. There was no statistical difference 

between these groups (p >0.05). The mean maternal 

BMI (kgs/m
2
) in hypertensive and normotensive 

mothers were 26.63 ± 2.64 and 25.09± 2.50. The mean 

SBP and DBP in hypertensive and normotensive 

mother’s were158 ± 7.90, 98 ± 5.16 and117.58 ± 6.93 

and 5.5 ± 1.04 respectively. Urine protein in 

hypertensive and normotensive others were found to be 

7.08 ± 1.56 and 5.5 ± 1.04. Blood pressure and Urine 

protein were significantly higher in the hypertensive 

mothers compared to normotensive others. There was 

statistical significance was noted between these groups 

(p <0.05) [Table 1]. Among the renal parameters 

measured serum creatinine did not differ significantly 

(p >0.05) between the groups which blood urea was 

significantly higher in hypertensive group versus 

normotensive group (p <0.05). Serum uric acid level 

was higher in hypertensive group in comparison to 

normotensive group (p <0.05). 

 

The mean platelet count (thousands/ml) in 

hypertensive and normotensive mothers were found to 

be 164.15± 34.8 and 370.04± 46.3 respectively [Table2, 

Fig 1]. Mean platelet count was found to be lower in 

hypertensive group vs normotensive group. There was a 

statistically significance between hypertensive and 

normotensive mothers (p<0.05). 

 

Hemoglobin concentration (gm %) in 

hypertensive and normotensive mothers were 8.13 ± 0.5 
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and 9.68 ± 0.64 respectively. There statistically lower 

values in hypertensive mothers in comparison to the 

normotensive mothers [Table 2, Figure 

2].Hematocrit(%) volume was found to be  31.10 ± 2.55 

and, 27.6 ± 2.05 in hypertensive and normotensive 

mothers respectively.  

There statistically higher  values in 

hypertensive mothers in comparison to the 

normotensive mothers.[Table 2, Fig 2].There was a 

statistically significance between hypertensive and 

normotensive mothers (p<0.05). 

 

Total WBC count (thousands/ml) and 

Lymphocyte count (thousands/ml) in hypertensive and 

normotensive mothers were found to be 15.9 ± 2.09, 

1.29 ± 5.6 and7.8± 1.7, 1.93 ± 1.4 respectively [Table 

2, Fig 3]. Total WBC count (thousands/ml) and 

Lymphocyte count (thousands/ml) in hypertensive and 

normotensive mothers were found to be 15.9 ± 2.09, 

1.29 ± 5.6 and7.8± 1.7, 1.93 ± 1.4 respectively. Total 

WBC count was higher in the hypertensive mothers in 

comparison to normotensive mothers and it was 

statistically significant (p<0.05).Lymphocyte count was 

significantly lower in the hypertensive mothers in 

compared to normotensive mothers. There was no 

statistical correlation between these group (p >0.05). 

 

 
Fig-1: Percentage distribution of hypertensive and normotensive mothers 

 

Table-1: Baseline and Renal parameters in Hypertensive Vs Normotensive mothers 

Parameters Hypertensive mothers Normotensive  

mothers 

Level of significance 

 (n=19) (n=24)  

Maternal Age 29.9 ± 3.50 28.01 ± 4.48 p >0.05 

BMI(kgs/m2) 26.63 ± 2.64 25.09± 2.50 p >0.05 

SBP(mmHg) 158 ± 7.90 117.58 ± 6.93 p <0.05 

DBP(mmHg) 98 ± 5.16 72.74 ± 4.84 p <0.05 

Random Blood Sugar (mg %) 113.9 ± 30.37 102.61 ± 21.43 p >0.05 

Urine Protein 7.08 ± 1.56 5.5 ± 1.04 p <0.05 

Creatinine (mg %) 0.67       0.61 ± 0.15 p >0.05 

Urea (mg %) 27.5 ± 16.26 16.75± 11.56 p <0.05 

Serum uric acid level 5.63±1.61 4.34±1.61 p <0.05 
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Table-2: Hematological Parameters in Hypertensive Vs Normotensive mothers 

Hematological Parameters Hypertensive mothers 

Normotensive  

mothers 

Level of  

Significance 

  (n=19) (n=24) 

 Hb Concentration (gm %) 8.13   ±   0.5 9.68  ± 0.64 p<0.05 

Hematocrit (%) 21.10 ±  2.55 27.6 ±  2.05 p<0.05 

Total WBC Count(thousands/ml) 15.9 ±  2.09 7.8±  1.7 p<0.05 

Lymphocyte count(thousands/ml) 1.29  ±  5.6 1.93 ±  1.4 p>0.05 

Platelet count(thousands/ml) 164.15±  34.8 370.04±  46.3 p<0.05 

 

 
Fig-1: Platelet count in hypertensive vs normotensive mothers 

 

 
Fig-2: Hemoglobin concenteration in hypertensive vs normotensive mothers 

 

 
Fig-3: Total WBC count in hypertensive vs normotensive mothers 
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DISCUSSION 
Pregnancy induced hypertension poses greater 

risk of IUGR and IUD of foetus. But currently there are 

no appropriate indicators in monitoring the 

advancement of PIH leading to IUGR and IUD of 

foetus. We evaluated the significance of renal and 

hematological parameters in PIH mothers. In the 

present study, systolic and diastolic blood pressure was 

significantly higher in hypertensive subjects compared 

to normotensive subjects. But blood pressure of 

hypertensive subjects with normal foetus did not vary 

compared to PIH mothers with IUGR and IUD of 

foetus. Our finding was in concordance with the 

findings of Cnossen et al. who also have observed that 

systolic and diastolic blood pressures are poor 

predictors of [11] pre-eclampsia. However in their 

study pre-eclampsia was reflected, unlike as PIH 

mothers with IUGR and IUD of foetus. In the present 

study, urine protein was significantly higher in 

hypertensive compared to normotensive subjects. But 

hypertensive subjects with and without IUGR and IUD 

of foetus were comparable with regard to urine protein. 

This finding suggests that although raised protein is a 

characteristic feature of PIH, this parameter may not be 

involved in the advancement of pathogenesis of PIH 

leading to IUGR and IUD of foetus. There was no 

correlation between estimation of levels of proteinuria 

with maternal and foetal outcome in women with pre- 

[1-3] eclampsia as reported by Lao TT et al. and 

Newman MG et al. Our finding was in concordance 

with the findings of Lao TT et al. and Newman MG et 

al. In the present study, serum uric acid was 

significantly higher in hypertensive subjects compared 

to normotensive subjects [Table 2]. Findings of 

previous research work on association between elevated 

serum uric acid levels and PIH is conflicting. Wake VC 

et al. have observed that in subjects with pre-eclampsia 

plasma uric acid level will help to predict those that will 

develop [12] eclampsia. Elevated Serum uric acid levels 

in hypertensive pregnancy remains an important finding 

because it identifies women at increased risk of adverse 

foetal outcome even women with gestational 

hypertension without any other features of [13] pre-

eclampsia as documented by Hawkins A et al. High 

positive correlation was observed between levels of 

serum uric acid and severity of PIH in relation to 

hypertension and [14] proteinuria as reported by 

Mustaphi R et al. However, Hickman PE et al. have 

noted serum uric acid as an unreliable indicator of 

developing [15] hypertension in the individual women. 

Salako BL et al. have reported that single estimation of 

serum uric acid level early in pregnancy are of little 

value in the prediction [15] of pre-eclampsia. However, 

our study finding suggests that with PIH, uric acid 

metabolism may get impaired but it may not be linked 

with pathogenesis of the disorder review and meta-

analysis. 

 

 

Our findings revealed mean platelet count was 

found to be lower in hypertensive group vs 

normotensive group. There was a statistically 

significance between hypertensive and normotensive 

mothers (p<0.05). Our finding is indicating that low 

platelet count is more apparent during 3rd trimester of 

pregnancy. The variation in platelet count among 

pregnant women with PIH may be due to an increased 

consumption with reduced life span and increased 

aggregation by increased levels of thromboxane A2 at 

placental circulation.10 Thromboxane A2 promotes 

vasospasm, induces supplementary platelet aggregation 

and endothelial damage, which add an important 

contribution to maintaining platelet dysfunction and 

promoting platelet consumption (activation, 

aggregation, microangiopathic hemolysis induced by 

severe vasospasm), resulting in thrombocytopenia. It 

might also be due to incomplete trophoblastic inversion 

of the uterine spiral arteries resulting to placental 

ischemia followed by release of anti-angiogenic 

proteins that lead to endothelial dysfunction [16]. 

 

In our study hemoglobin concentration (gm%) 

statistically lower values in hypertensive mothers in 

comparison to the normotensive mothers. A 

retrospective study done in singleton mothers including 

75 subjects with PIH. Zhang et al. have reported that 

the risk of anemia increases with the severity of 

hypertensive disorders [21]. 

 

Our findings were hematocrit (%) volume was 

statistically lower values in hypertensive mothers in 

comparison to the normotensive mothers. A study 

which shows PCV, hemoglobin and platelets 

concentration was significantly lower in preeclampsia 

as compared to normal pregnancy [19]. In our study the 

total WBC count (thousands/ml) and Lymphocyte count 

(thousands/ml) in hypertensive and normotensive 

mothers Total WBC count was higher in the 

hypertensive mothers in comparison to normotensive 

mothers and it was statistically significant 

(p<0.05).Lymphocyte count was significantly lower in 

the hypertensive mothers in compared to normotensive 

mothers. There was no statistical correlation between 

these group (p >0.05). Lurie et al. [18] Conducted a 

study which shows that absolute neutrophil count was 

significantly elevated in pre-eclamptic patients and 

absolute lymphocyte counts declined in patients with 

preeclampsia as compared with uncomplicated 

pregnancy and increase in neutrophils count was 

reported in severe preeclampsia indicating an 

inflammatory response to the fetus or infection in the 

environment. The significant difference found in the T 

lymphocyte subsets in the peripheral blood of pregnant 

women with and without preeclampsia could be as a 

result of the immunosuppressive effect of placental 

products such as pregnancy specific beta-1 

glycoprotein, progesterone or human chorionic 

gonadotrophin [19]. 
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CONCLUSION 
The hematological parameters measured, 

decreased platelet count may be an appropriate marker 

in monitoring subjects with PIH at risk of IUGR and 

IUD of foetus. Reduced hemoglobin and packed cell 

volume may be associated with IUGR and IUD of 

foetus in PIH mothers. Proteinuria, uricemia, higher 

ESR, higher total leucocyte count, higher neutrophil, 

monocyte and basophil counts are associated with PIH 

but does not reflect on PIH mothers at risk of IUGR and 

IUD of foetus. 
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