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Abstract 

Background: Hypertensive disorders of pregnancy constitute one of the members of deadly 

triad of maternal death – along with hemorrhage and infection. It is postulated that the 

alteration of lipid metabolism may play a key role in the development of symptoms of PE and 

eclampsia. Materials and methods: It is a prospective case-control study. 50 normotensive 

pregnant women were selected as controls and 50 pregnant women with hypertensive 

disorders of pregnancy were selected as cases as per inclusion and exclusion criteria. A 5ml 

of fasting venous blood Samples were collected and lipid profile was done. Objective: To 

evaluate the association between serum lipid profile of women with hypertensive disorder of 

pregnancy and normotensive pregnancy. Results: There was significant rise in the values of 

Serum Triglycerides(TG), Low density Lipoprotein-C(LDL-C), Very Low Density 

Lipoprotein-C(VLDL-C) in the hypertensive disorder of pregnancy group compared to 

normotensive group. Conclusion: Pregnant women with hypertensive disorder of pregnancy 

have deranged serum lipid profile when compared to normotensive pregnant women. 

Dyslipidaemia play certain role in the pathogenesis of hypertensive disorder of pregnancy. 

Lipid profile can be used as a tool for the detection and management of Hypertensive 

disorder of pregnancy. 
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Introduction 

Hypertensive disorders of pregnancy constitute one of the members of deadly triad of 

maternal death – along with hemorrhage and infection- that contributes greatly to maternal 

morbidity and mortality
1
 and also causes risks to the fetus like IUGR, IUD, Preterm labor 

etc. In India, the prevalence of Hypertensive disorder of pregnancy (HDP) is 7.8% with 

pre- eclampsia in 5.4% of the study population
2
.The exact etiology of Hypertensive 

disorders of pregnancy is not clear. Tests like Mean Arterial Pressure (MAP), Uterine 

Artery Pulsatility Index (UtAPI), Pregnancy associated Plasma Protein A (PAPP-A) and 

Placental Growth Factor (PlGF) showed limited value as screening tests
3
. The 

pathophysiological events resulting in Hypertensive disorders of pregnancy begin early in 

gestation, and precede the onset of the clinical features
4
. Several theories have been 

proposed to explain pathophysiology of Hypertensive disorders of pregnancy in which 

oxidative stress is most widely accepted theory. Oxidative stress is linked with lipid 

abnormalities and endothelial dysfunction. Early pregnancy dyslipidemia is associated 

with an increased risk of PE
5.
 It is postulated that the alteration of lipid metabolism may 

play a key role in the development of symptoms of PE and eclampsia.  

The present study was designed to evaluate the estimation of serum lipid profile as a good 

predictive indicator for Hypertensive disorders of pregnancy. 

 

Materials and Methods 

This study was conducted in the Department of Obstetrics and Gynecology, 

Chamarajanagar Institute of Medical Sciences, Chamarajanagar, Karnataka. This study 

was approved by the Institutional Ethical Committee. Duration of the study was 6 months 

from June 2023 to November 2023. It is a prospective case-control study. Among the 

pregnant women of greater than 32 weeks of gestational age attending OBG department, at 

CIMS hospital for antenatal checkup, 50 normotensive pregnant women were selected as 

controls and 50 pregnant women with hypertensive disorders of pregnancy were selected 

as cases. Informed consent was taken from all individuals who are included in the study.  

The Inclusion criteria for cases were pregnant women with hypertensive disorder of 

pregnancy (gestational hypertension/ Pre-eclampsia/ Eclampsia) with gestational age >32 

weeks with live singleton pregnancy and with no other medical co-morbidities except 

hypertensive disorder of pregnancy. The Inclusion criteria for controls were normotensive 

pregnant women with gestational age >32 weeks with live singleton pregnancy and with 

no other medical co-morbidities. Exclusion criteria were pregnant women who did not 

give consent for the study, multiple gestation, gestational age <32 weeks, individual with 

any other medical comorbidities. 

 All the cases and controls were instructed for 8-12 hours of fasting and not to eat fat rich 

food the night before and venous blood sampling was taken for analysis. A 5ml of venous 

blood Samples were collected by venipuncture and analyzed for serum triglycerides (TGs) 

via GPO-PAP method, Total Cholesterol (TC) via enzymatic method in autoanalyzer, 

High density lipoprotein-cholesterol (HDL-C) via Phosphotungstic acid method, very low 

density lipoprotein- cholesterol (VLDL-C) via TG/5 formula and Low density lipoprotein 

– cholesterol (LDL-C) via Friedewald equation LDL=TC-(HDL+TG). The collected data 
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was recorded in a predefined format in spread sheet (MS Excel 2007, Microsoft Inc. 

Redmond, Washington, USA). Statistical analysis was done using Chi‑ square test and 

Student’s t‑ test at 95% confidence interval to correctly ascertain the clinical applicability 

of the present study. 

 

Results 

On comparing the demographic and clinical characters between the Controls (normotensive 

group) and the cases (HDP group), the mean age for the controls was 24.2+/- 4.6 years and 

cases was 25.8 +/- 4.6 years. There was statistically significant difference in Systolic Blood 

Pressure and Diastolic Blood Pressure between the cases and control groups. 

 

Table 1: Demographic and clinical characteristics of controls and cases 

Parameters Controls -Normotensive  Cases - HDP* P Value 

Rural 34 33 Chi-square 

test - 0.832 Urban 16 17 

Primigravida 28 32 Chi-square 

test – 0.414 Multigravida 22 18 

Urine albumin present 2 16 Chi-square 

test – 0.003 Urine albumin absent 48 34 

Age (in years) 24.2+/- 4.6 25.8 +/- 4.6 0.092 

Gestational Age 37.7+/-1.8 36.9+/-1.8 0.023 

Body Mass Index 24.6+/-2.5 25.7+/- 2.7 0.030 

Systolic Blood Pressure 117.4+/-6.5 152.5+/-10.7 0.0005 

Diastolic Blood Pressure 74.2+/-6.1 95.4+/-7.2 0.0005 

*HDP – Hypertensive disorder of pregnancy 

 

Table 2: Lipid profile of controls and cases 

Sl No Investigations Normotensive( n=50) HDP (n=50) p - Value 

1. S. Cholesterol 209.6+/-39.4 230+/-62.3 0.49 

2. S.TG 198.1+/-56.1 250.9+/-61.8 0.0005* 

3. HDL-C 58+/-13.1 63.6+/-17.5 0.71 

4.  LDL-C 64.4+/-26.2 94.8+/-48.9 0.0002* 

5. VLDL-C 38.3+/-12.7 51.5+/-17.4 0.0005* 

*statistically significant 

 

The serum Cholesterol level in control group (normotensive group) 209.6+/-39.4 mg/dl and 

in study group (HDP group) 230+/-62.3 mg/dl. Rise in the Serum Cholesterol levels in the 

cases study group (HDP group) is statistically insignificant. The serum TG level in control 

group (normotensive group) 198.1+/-56.1 mg/dl and in study group (HDP group) 250.9+/-

61.8mg/dl. The increase in the level of S.TG in study group (HDP group) was found to be 

highly significant with p value 0.0005. The HDL-C level was 58+/-13.1 mg/dl in the control 

group (normotensive group) and 63.6+/-17.5 mg/dl in study group (HDP group). The 

difference between two groups was statistically not significant. The LDL-C level was 64.4+/-
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26.2 mg/dl in the control group (normotensive group) and 94.8+/-48.9 mg/dl in study group 

(HDP group). The LDL-C showed significant rise in HDP group with p value of 0.0002. The 

VLDL-C level in control group (normotensive group) was 38.3+/-12.7 mg/dl and in study 

group (HDP group) was 51.5+/-17.4 mg/dl. The rise in VLDL-C level in HDP group was 

statistically significant (p value 0.0005) 

 

Discussion 

The exact etiology of Pre-Eclampsia is unknown. Among many theories proposed, 

endothelial dysfunction is one of the important etiology. Abnormal lipid metabolism is 

known to cause endothelial dysfunction. It is known fact that lipid metabolism is markedly 

changed during pregnancy and dyslipidemia involved in the pathogenesis of Hypertensive 

disorder of pregnancy.
8
In individuals with HDP, serum lipoproteins level increase almost 2 

times higher than in normotensive pregnant individual. 

In this study, we observed an association between maternal dyslipidemia and hypertensive 

disorder of pregnancy. In our study, pregnant women with HDP had statistically significant 

increased level of serum triglycerides, LDL-C and VLDL-C concentrations as compared to 

normotensive pregnant women. In the study conducted by Blessy PPS et al.
6 

in 2015, it 

showed a significant rise in TC, TG, LDL and VLDL. HDL-C showed a significant decrease 

in hypertensive women compared to normal pregnant women. LDL: HDL and TG:HDL 

ratios were higher in PIH group. In the study conducted by Dev K et al.
7 
in 2016, they found 

that total cholesterol, low density lipoprotein, very low-density lipoprotein, triglycerides were 

increased in pregnancy induced hypertension when compared to normal pregnancy, which is 

statistically significant. LDL-C, VLDL-C carries cholesterol to the peripheral tissue where as 

HDL-C carries cholesterol from peripheral tissues to the liver. Increased plasma cholesterol, 

hypertriglyceridemia, increased LDL-C, increased VLDL-C and decreased HDL-C are 

known to cause cardiovascular disease, hypetension, diabetes and metabolic 

syndrome.
9,10,11

Higher levels of HDL-C have protective effect against hypertension and 

cardiovascular disease.
10

 

 

Conclusion 

Based on the findings of our study we can conclude that, pregnant women with hypertensive 

disorder of pregnancy have deranged serum lipid profile when compared to normotensive 

pregnant women. Hence we can say that dyslipidaemia might play certain role in the 

pathogenesis of hypertensive disorder of pregnancy. Lipid profile can be used as a tool for the 

detection and management of hypertensive disorder of pregnancy. 
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