
 Int J Cur Res Rev   | Vol 10 • Issue 9 • May 2018 27

International Journal of Current Research and Review
DOI: 10.31782/IJCRR.2018.10907

Pregnancy Induced Hypertension:  
A Study on Its Multisystem Involvement

Karanpreet Bhutani1, Chittranjan Vij2, Manjeet Kaur3, Gurdeep Kaur Bedi4

1Senior Resident, Department of Biochemistry,  Government Medical College, Patiala, India; 2Professor, Department of Biochemistry, Mmu, 
Solan, Hp, India; 3Professor, Department of Obstetrics and Gynaecology, Government Medical College, Patiala, India; 4Professor, Department 
of Biochemistry, Government Medical College, Patiala.

ABSTRACT
Objectives: To evaluate and compare Renal, Hepatic and Coagulation profiles in normotensive pregnant females at 20 weeks 
or more gestation and in cases of Pregnancy induced Hypertension at same gestation.
Methods: The study was conducted on 100 pregnant females divided into two groups of 50 each: cases of PIH (Study group) 
and normotensive pregnant females (Control group) and all these females were at 20 weeks or more gestation. Blood sample 
was collected at the period of gestation when they attended Gynaecology OPD at Rajindra Hospital, Patiala. Blood Urea, S. 
Creatinine, S. Uric Acid, S. Transaminases and Platelet count were evaluated and compared.
Results: The mean Blood Urea was 25.92±6.16 mg% (study group) compared to 24.60±3.21 mg% (control group) (p=0.1823).The 
difference did not attain statistical significance. The mean S. creatinine was 1.05±0.19 mg% (study group) compared to 0.71±0.20 
mg% (control group) (p<0.0001) while the mean S. uric acid was 5.43±1.25 mg% (study group) compared to 3.86±0.72 mg% 
(control group) (p<0.0001) and the difference was statistically highly significant. The mean AST levels were 57.42±58.26 IU/L(study 
group) compared to 25.02±6.32 IU/L(control group) (p=0.0002) while the mean ALT levels were 51.80±53.98 IU/L(study group) 
compared to 24.04±8.56 IU/L(control group)(p=0.0005). The mean platelet count was 223700.00 ± 70239.02 mm3 (study group)
compared to 314860.00±33815.83 mm3 (control group) (p<0.0001). The difference was statistically highly significant.
Conclusion: Patients with PIH have altered renal, hepatic and coagulation profiles thereby deranging the function of different 
organs. Timely assessment of various blood parameters in such patients will help in preventing occurrence of PIH and in plan-
ning proper intervention to improve both maternal and fetal outcome in established pre-eclamptic women.
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INTRODUCTION

Pregnancy is a physiological process. To supply adequate 
nutrition to the growing fetus, maternal physiological adjust-
ments of different organ systems occur in pregnancy. The 
adjustments are circulatory, metabolic and hormonal.[1] The 
term ‘Pregnancy induced hypertension’ (PIH) is defined as 
the hypertension that develops as a direct result of the gravid 
state.[2] Pre-Eclampsia is a multisystem disorder of unknown 
etiology characterized by development of hypertension to 
the extent of 140/90 mm Hg or more with proteinuria after 
the 20th week in a previously normotensive and non-protein-
uric patient with or without pathological oedema.[2]

In addition to the elevated blood pressure and proteinuria, 
women with pre-eclampsia often have signs or symptoms 

indicating dysfunction of any of several organ systems, in-
cluding the renal, gastrointestinal, coagulation and central 
nervous system. Cardiac complications are rare but heart 
failure may occur generally in women with preexisting heart 
disease. [3]

Involvement of the renal system is characteristic of pre-ec-
lampsia and the presence of proteinuria is part of the defini-
tion of this disorder. With increasing severity of disease, cre-
atinine clearance declines; acute tubular necrosis and frank 
renal failure may occur. [3]

Pathologic changes in the liver in woman with pre-eclampsia 
reflect ischemic damage. Transaminases elevation indicate 
hepatocellular necrosis. [3]
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Figure Summary of the pathogenesis of preeclampsia. An-
giotensin II Type I Receptor Activating Autoantibodies 
(AT1-AA), immunologic factors, oxidative stress, and oth-
er factors (such as decreased heme oxygenase expression)  
may cause placental dysfunction, which in turn leads to the 
release of antiangiogenic factors (such as sFlt1 and soluble 
endoglin [sEng]) and other inflammatory mediators to in-
duce preeclampsia. NK indicates natural killer; HTN, hyper-
tension.

Hematological manifestations which include Low platelet 
counts may complicate pre-eclampsia. Microangiopathic 
hemolytic anaemia may be present and is believed to be sec-
ondary to endothelial damage. [3]

Pregnancy induced hypertension continues to be a major ob-
stetric problem in present day healthcare practice. It presents 
a great medical dilemma because it affects not only maternal 
health but also puts foetal development at risk [4].

So in the background of altered renal, hepatic and hemato-
logical manifestations being potential risk factors for occur-
rence of PIH, the present study aims to evaluate and compare 
blood urea, S. creatinine, S.uric acid, Serum Transaminases 
(AST/ALT) and Platelet count in patients with PIH and nor-
mal pregnancy so that monitoring of blood parameters gives 
an indication on the severity and progress of the disease.

MATERIALS AND METHODS

The present study was conducted in the Department of Bio-
chemistry, Government Medical College, Patiala on 100 
pregnant females who were at 20 weeks or more gestation 
and were referred by the Department of Obstetrics and Gy-
naecology, Rajindra Hospital, Patiala. The study protocol 
was approved by the ethical committee of GMC, Patiala. In-
formed consent was taken from individual subjects. 

Study group
It comprised of 50 pregnant females at 20 weeks or more ges-
tation with Pregnancy induced hypertension. The criteria to 
diagnose pre-eclampsia was Blood pressure ≥ 140/90mmHg 
after 20 weeks’ gestation and Proteinuria > 300 mg/24 hours 
or ≥1+ dipstick as per National High Blood Pressure Educa-
tion Program Working Group.

Control group
It comprised of 50 normotensive pregnant females at same 
gestation with no proteinuria and without any other systemic 
disease.

Exclusion Criteria:
All cases of previous history of essential hypertension or 
chronic hypertension, known cases of renal, hepatic or any 
other systemic disorders.

Specimen collection:
5 ml Blood sample was collected from these patients by 
venipuncture when they attended OPD at Rajindra Hospital, 
Patiala.

The serum was then separated by centrifugation of the sam-
ple at room temperature and supernatant was taken in a sepa-
rate test tube. This serum was then used for analysis of blood 
urea, S. creatinine, S.uric acid, serum transaminases which 
include Aspartate transaminase (AST) and Alanine transami-
nase (ALT) and platelet count in the laboratory.

Methodology:
Blood urea was done using Berthelot’s method [5], S. cre-
atinine by Method of Brod and Sirota [6], S. Uric acid was 
done by colorimetric method of Caraway [7], AST/ALT us-
ing IFCC Kinetic method [8] and Platelet count using New-
bauer counting chamber [9].

Statistical analysis:
It was done by student’s t-test using SPSS version 10.0

RESULTS

Table 1 shows demographic characteristics of both the study 
and control groups. The mean age and period of gestation 
were comparable n both the groups. The mean SBP and DBP 
were significantly higher in the study group compared to the 
control group.

The mean Blood Urea in the study group was 25.92±6.16 
mg% compared to 24.60±3.21 mg% in the control group 
(p=0.1823). The difference did not attain statistical sig-
nificance. The mean S. creatinine in the study group was 
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1.05±0.19 mg% compared to 0.71±0.20 mg% in the control 
group (p<0.0001) and the difference was statistically highly 
significant. The mean S. uric acid in the study group was 
5.43±1.25 mg% compared to 3.86±0.72 mg% in the control 
group (p<0.0001) and the difference was statistically highly 
significant (Table 2) (Figure 1).

The mean AST levels in the study group were 57.42±58.26 
IU/L compared to 25.02±6.32 IU/L in the control group 
(p=0.0002) while the mean ALT levels in the study group 
were 51.80±53.98 IU/L compared to 24.04±8.56 IU/L in 
the control group (p=0.0005). The difference in AST/ALT 
was highly significant in both the groups. (Table 3) (Figure 
2). 

The mean platelet count in the study group was 223700.00 ± 
70239.02 mm3  compared to 314860.00±33815.83 mm3 in the 
control group (p<0.0001). The difference was statistically 
highly significant. (Table 4) (Figure 3)

DISCUSSION

In the present study, the mean blood urea levels were compa-
rable in both the groups. This finding matches with the study 
by Vibha et al [10]  while it is in contrast to the study by Vural 
et al[11](2000) according to which there was significant dif-
ference between 2 groups in terms of blood urea levels. The 
reason for difference may be that the study group comprised 
only of severe cases of PIH with blood pressure ≥160/110 
mmHg in the study conducted by Vural et al (2000) [11] 
while the present study included both non-severe and severe 
cases of PIH. The mean S. Creatinine levels in the patients of 
PIH were higher compared to normal pregnant females and 
this finding is comparable to studies by other researchers. 
The rise in serum creatinine levels in PIH is due to reduced 
renal perfusion and glomerular filteration.[12] The mean S. 
uric acid levels in the present study is comparable to most of 
the studies. The rise in S.uric acid levels in PIH is attributed 
to reduced renal excretion of urate which is probably me-
diated by the systemic vasoconstriction, reduction in renal 
blood flow and decrease in glomerular filtration rate that ac-
company this disease.[13] 

The mean platelet count in the study group was significantly 
lower compared to control group. Thrombocytopenia may be 
due to disseminated intravascular coagulation or an immune 
mechanism.[14]

Serum transaminases showed a significant difference in both 
the groups. Mechanism of raised liver enzymes is hypervas-
cularisation and vasoconstriction of liver leading to cell in-
jury, alteration of membrane permeability and damage to the 
hepatocytes.[15]

CONCLUSION 

Instead of being simply ‘one disease’, PIH appears to be a 
culmination of factors that likely involve a number of mater-
nal, placental and fetal factors. Patients with PIH have altered 
renal, hepatic and coagulation profiles thereby deranging the 
function of different organs. Timely assessment of various 
blood parameters in such patients will help in preventing 
occurrence of PIH and in planning proper intervention to 
improve both maternal and fetal outcome in established pre-
eclamptic women. 
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Figure 1: Comparison of Mean Blood Urea, Mean Serum Creatinine and Mean Serum Uric Acid in the Study and Control Groups.

Figure 2: Comparison of Serum Aspartate Transaminase and Serum Alanine Transaminase Levels in the Study and Control 
Group.
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Figure 3: Comparison of Platelet Count in Study and Control Group.

Table 1: Demographic characteristics of study group and control group
Parameter Study group Control group

Mean Age ( in years) 25.12±3.95 24.14±3.80

Mean Period of gestation( in weeks) 32 ± 3.68 31 ± 3.70

Body Mass Index ( kg/m2) 29 5.7 27 ± 3.9

Mean S.B.P ( mmHg) 155.6814.68 115.68±7.08

Mean D.B.P (mmHg) 105.4811.02 73.96±6.25

Table 2: Comparison of Mean Blood Urea, Mean Serum Creatinine and Mean Serum Uric Acid in the Study 
and Control Groups

Study Group
(Mean±SD)

Control Group
(Mean±SD) t p s

Blood Urea (mg%) 25.92±6.16 24.60±3.21 1.3434 0.1823 NS

Serum Creatinine (mg%) 1.05±0.19 0.71±0.20 8.5353 <0.0001 Highly Significant 

Serum Uric Acid (mg%) 5.43±1.25 3.86±0.72 7.6302 <0.0001 Highly Significant
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Table 3: Comparison of Serum Aspartate Transaminase (AST) and Serum Alanine Transaminase (ALT) Levels 
in the Study and Control Groups

Study Group
(Mean±SD)

Control Group 
(Mean±SD) t p s

AST (IU/L) 57.42±58.26 25.02±6.32 3.9089 0.0002 Very
Significant

ALT (IU/L) 51.80±53.98 24.08±8.56 3.5857 0.0005 Very
Significant

Table 4: Comparison of Platelet Count in Study and Control Groups

Study Group
(Mean±SD)

Control Group
(Mean±SD) t p S

Platelet Count 
(mm3)

223700.00 
± 

70239.02

314860.00 
± 

33815.83

8.2688 <0.0001 Highly
Significant


