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ABSTRACT: OBJECTIVES: The present study was designed to evaluate the association of lipid 

profile in pre- eclampsia and if there is any change in lipid profiles in pre-eclampsic mother as 

compared to no pregnant woman and normotensive pregnant mother. METHODS: This case-control 

study was carried out in the department of  Obstetrics and gynaecology of Burdwan medical college, 

Burdwan from 1st June 2012 to 31st May 2013.Total 180 patient were evaluated of which 60 were 

non-pregnant normotensive,60 were pregnant normotensive and 60 were pre-eclamptic mother. 

Age group was in between 19-35 years. In case of pregnancy gestational age was in between 32 to 36 

weeks.  Patients with pre-existing hypertension were excluded. Serum lipid profile (total cholesterol, 

triglycerides, HDL-cholesterol VLDL and LDL cholesterol) of one hundred and eighty women with 

Pre-eclampsia (n=60), normotensive non pregnant women (n=60) and normotensive pregnant 

woman (n=60) were monitored .Comparison is drawn and analysed by using chi-square test (SPSS 

18 software). RESULTS: In preeclampsia there is significant decrease of High density 

lipoprotein(HDL) and significantly increase of Low density lipoprotein(LDL),Very low density 

lipoprotein (VLDL) and Triglycerides concentration seen compared to  non pregnant normotensive 

and pregnant normotensive subjects. CONCLUSION: Lipid metabolism plays a key role in the 

pathophysiology of Pre-eclampsia and Eclampsia. Increased triglycerides, total cholesterol, LDL, 

VLDL levels along with decreased HDL-cholesterol levels and high blood pressure are associated 

with development of preeclampsia and eclampsia. This association may be significant in 

understanding the pathologic processes of preeclampsia and may help in developing strategies for 

prevention or early diagnosis of this disorder. 
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INTRODUCTION: Hypertension during pregnancy is a major health problem. It is one of the leading 

causes of perinatal morbidity and mortality. (1) Preeclampsia (PE) is a theoretical disease with a 

pathogenesis that is not clearly understood yet. Lately vascular system pathology and 

vasoconstriction have been blamed as causes for preeclampsia with growing acceptance. Lipid 

values in normal pregnancies change with gestational age. In a normotensive pregnancy, serum 

triglyceride, total and HDL-cholesterol increase during pregnancy, but lipoprotein A levels decrease. 

These changes are reported to be secondary to hormonal changes during pregnancy. (1-3) 

The most important feature in toxaemia of pregnancy is hypertension which is supposed to 

be due to vasospastic phenomenon in kidney, uterus, placenta and brain (4). Altered lipid synthesis 

leading to decrease in PGI2: TXA2 ratio is also supposed to be an important way of pathogenesis in 

pregnancy induced hypertension (5). Thus abnormal lipid metabolism seems important in the 

pathogenesis of pregnancy induced hypertension (PIH) too. 
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One important theory of preeclampsia is oxidative stress and abnormal lipid profiles may 

have role in promotion of oxidative stress and vascular dysfunction .Low density lipoprotein (LDL) 

and vascular cell adhesion molecule (VCAM) are increased in association with dyslipidemia in 

pregnancy Obviously the association of serum lipid profile with gestational proteinuric hypertension 

is highly suggested to reflect some new diagnostic tools. 

Pre-eclampsia and eclampsia is associated with substantial risks for the fetus. These include 

intrauterine growth restriction, death and prematurity with attendant complications where as the 

mother is at risk of renal failure, pulmonary edema, stroke, and death. Despite considerable 

research, there are no clinically useful screening tests to identify women in whom it will develop (7). 

Early pregnancy dyslipidemia is associated with an increased risk of Pre-eclampsia (8). Women with 

a history of pre-eclampsia have significant differences in lipid parameters and an increased 

susceptibility to lipoprotein oxidation when compared with women who had normal pregnancy. 

Disorders of lipoprotein metabolism are reported to be a major cause of hypertension and 

proteinuria in Pre-eclampsia (6). In view of the above findings it is postulated that alteration of lipid 

metabolism may play a key role in the development of symptoms of Pre-eclampsia and Eclampsia. 

The present study was designed to investigate the alteration in lipid profile (Cholesterol, 

triglycerides, HDL-cholesterol, LDL -cholesterol and VLDL-cholesterol) in normal pregnancy and 

pre-eclamptic women. An abnormal lipid profile is known to be strongly associated with 

atherosclerotic cardiovascular diseases and has a direct effect on endothelial dysfunction. 

 

MATERIAL AND METHOD: The present study was a case control study carried out on pregnant 

women attended or admitted in Obstetrics and Gynaecology Department of Burdwan Medical 

College .This study was carried out over a period of 1 year starting from 1st June 2012 to 31st May 

2013 after approval from the Ethical Committee of this Institution. Woman (n=180) were placed in 

three following groups. 

 

Group     A (n=60) – Non-Pregnant normotensive women of peak childbearing age 19-35 years. 

Group     B (n=60) -   Pregnant women without preeclampsia between 32 and 36 weeks of gestation. 

Group    C (n=60) - Antenatal subjects of gestational age between 32 and 36 weeks with mild/severe 

preeclampsia .This group constitutes’ cases’ (Blood pressure >140/90 mmHg with proteinuria, with 

or without pathological oedema). 

 

Informed consent was taken from all the mothers. Blood samples (about 10ml of venous 

blood from antecubital vein using all aseptic precaution) were drawn from all the subjects following 

a fast of 12 hours and analysed for Serum Triglycerides (TG), Total cholesterol (TC) and HDL 

cholesterol by enzymatic methods with the help of Glaxo kits on ERBA Chem-5 semi auto analyser 

Serum LDL cholesterol was calculated by Frederickson-Friedwald’s formula according to which LDL 

cholesterol = Total cholesterol - (HDL cholesterol + VLDL cholesterol). VLDL cholesterol was 

calculated as 1/5 of Triglycerides. Data were statistically analysed by chi-square test and 

significance was expressed in term of ‘P’ value. Data were analysed by using SPSS Software version 

18. 
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Those patient who had Diabetic mellitus ,Chronic Hypertension ,Hepatitis ,Medical disorders 

like renal disease, Haemoglobin <8 gm% ,BMI>30.Patient treated for PCOS in past were excluded 

from the study. 

 

RESULTS: In this study, woman of reproductive age group that is between 19 and 35 years were 

included .The age wise distribution has been shown in table 1. Most of the subjects were between 19 

and 26 years as this is the peak child bearing age at our set up. 

 

Table 1: Age wise distribution of subjects in various groups 

 

Age(yrs) 
Group A 

No           Percentage 

Group B 

No          Percentage 

Group C 

No      Percentage 

19-22 25 41.7% 28 46.67% 31 51.7% 

23-26 15 25% 19 31.7% 18 30% 

27-30 9 15% 11 18.3% 7 11.7% 

31-34 10 16.7% 1 1.6% 0 0 

35 1 1.7% 1 1.6% 4 6.7% 

 

RELIGION: Maximum subjects in this study were Hindu because of Hindu dominated area. The 

incidence of religion amongst various groups was not significant (P>0.05 by Chi-Square Test) 

P value for A & B is 0.418, A & C is 0.232 and for B & C is 0.699. 

 

Table 2: Distribution of religion in the groups 

 

Religion 
Group A 

No        Percentage (%) 

Group B 

No        Percentage (%) 

Group C 

  No          Percentage (%) 

Hindu 45 75 41 68.33 39 65 

Muslim 15 25 19 31.66 21 35 

 

BLOOD PRESSURE: Mean blood pressure of different group is shown bellow .The p value of A&B is 

0.295 for SBP and 0.108 for DBP that is not significant. But p value for B & C and C & A for SBP and 

DBP is highly significant (p<0.001). 

 

Table 3: 

 

 Group A Group B Group C 

SBP (Mean ± SE) 112.63±5.909 110.80±6.433 149.27±4.787 

DBP(Mean ± SE) 70.73±4.843 69.33±5.190 98.80±4.120 
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SPECIFIC INVESTIGATION:  

Total Cholesterol (mg/dl): Total cholesterol increased significantly during pregnancy than non 

pregnant state which is increase more significantly during pregnancy complicated with 

preeclampsia. 

The p value for A&B, B&C, C&A is <0.001 that is highly significant. 

 

Table 4:  Mean total cholesterol in study groups 

 

 Group A Group B Group C 

Mean ± SEM 213.63±3.831 219.23±3.275 235.37±4.125 

 

High density lipoprotein (mg/dl) (HDL): It is seen that there is significant increase of HDL level in 

normal pregnancy compared to the non pregnant state. But this level falls significantly in 

preeclampsia which may be reason for the atherosclerosis like features mentioned in preeclampsia. 

The p value for A&B, B&C, C&A is <0.001 that is highly significant. 

 

Table 5:  Mean HDL concentration among study groups 

 

 Group A Group B Group C 

Mean ± SEM 46.37±2.393 60.28±3.20 41.752±3.4081 

 

Low density lipoprotein(mg/dl)(LDL): LDL is most harmful lipoprotein in our body .In table 6 it is 

shown that in this study LDL concentration was increased significantly during pregnancy which was 

further increased significantly when pregnancy was complicated with preeclampsia. 

 

Table 6: Mean LDL concentration in the study groups 

 

 Group A Group B Group C 

Mean ± SEM 103.67±2.868 114.27±3.188 135.97±3.659 

The p value for A&B, B&C, C&A is <0.001 that is highly significant. 

 

Very low density lipoprotein (VLDL) (mg/dl): In table 7 it is seen that VLDL was increased 

significantly in normal pregnancy compared non pregnant state which was significantly increased in 

pre-eclamptic women. 

 

Table 7: Mean VLDL concentration among the study groups 

 

 Group A Group B Group C 

Mean ± SEM 24.63±2.107 42.45±1.525 53.885±1.1514 

The p value for A&B, B&C, C&A is <0.001 that is highly significant. 
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Triglyceride (mg/dl): On calculating the mean triglyceride concentration among the three groups it 

is seen that mean triglyceride level was significantly increased in pregnant females as compared non 

pregnant females but it was more significantly increased in pre-eclamptic mothers. 

 

Table 8: Mean triglyceride level among the study groups 

 

 Group A Group B Group C 

Mean ± SEM 120.17±3.465 215.20±1.645 273.12±8.108 

The p value for A&B, B&C, C&A is <0.001 that is highly significant. 

 

DISCUSSION: Endothelial dysfunction is the most important event in the pathogenesis of 

preeclampsia, and lipids have a role on this event. Free fatty acid flow, triglycerides, LDL, total lipid, 

cholesterol and VLDL values are increased during preeclampsia. Beta oxidation is disturbed in the 

liver and VLDL, LDL and triglycerides are stored in liver. Lipid peroxidase and cytokines increase 

secondary to an increase at the levels of plasma lipids. Endothelial cells are disturbed directly or 

indirectly and vasoconstriction occurs all throughout the body. (8, 12) 

This study was conducted over a period of one year. All the three groups in this study were 

comparable in terms of age, religion and socioeconomic. Two pregnant groups were carefully chosen 

at same gestational age. Different lines of evidence indicate that abnormal lipid metabolism is not a 

mere manifestation but also pathogenesis of disease. High density lipoprotein is one of the four 

major plasma lipoprotein classes that are involved in lipid metabolism and the exchange of 

cholesterol esters and triacylglycerol between tissues. HDL cholesterol facilitate reverse cholesterol 

transport by caring excess, potentially harmful cholesterol from peripheral tissue to liver .It also 

involve in activating lipoprotein which releases fatty acid that can be oxidized to provide energy. In 

this study pre-eclamptic pregnant mother have been found to have highly significantly (p<.0001) 

decreased level serum HDL cholesterol than normotensive pregnant mother and non-pregnant 

woman. A study in Bangladesh showed a significant decrease in HDL-C in pre-eclamptic and 

eclamptic pregnant women. Oestrogen is responsible for induction of TG and HDL and suppression 

of serum LDL and oestrogen level falls in preeclampsia (6, 9). The Low level of HDL in preeclampsia 

is however not only because of hypo-oestrogenaemia but also due to insulin resistance (10).In this 

study there is significant increase of HDL in pregnancy than non pregnant state.  Potter et al also 

reported similar results, in their study they show, HDL levels increased during pregnancy. In a study 

in chronic hypertensive pregnants, the levels of HDL, LDL and total lipid were lower compared to the 

normotensive group, but total cholesterol and triglyceride levels were not different in the two 

groups. (11) 

In a study in Portuguese woman, subjects with preeclampsia had a lower HDL cholesterol 

level compare to healthy pregnant woman. Another study in turkey shows same observation. 

Similarly, Rubin aziz and Tabassum Mehboob conducted a study and result shows HDL cholesterol 

decreased significantly in preeclampsia. Belo et al in their study concluded that pre-eclamptic 

women exhibited, in third trimester, higher mean serum triglyceride concentration and low HDL 

cholesterol. 

In our study serum triglyceride level was significantly increased in preeclampsia and the 

result is similar to Hubel et al which showed that triglyceride and free fatty acids increased two-fold 
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in pre-eclamptic patients but HDL, LDL and total cholesterol levels were not different from the 

normotensive pregnant women, whereas in our study LDL and total cholesterol levels were 

significantly higher in the pre-eclamptic patients. (13). 

The association of LDL concentration with preeclampsia is biologically plausible. It has been 

that oxidized LDL increased sensitivity to the presser agents and inhibit epithelial dependent 

vasodilatation. 

Garzetti et al found that lipid fractions increased in pre-eclamptic patients and plasma lipid 

peroxidase and free radicals were activated. Also platelet and erythrocyte membrane antioxidant 

systems were inactivated and this had an important role in etiopathogenesis. (14) In normal 

pregnancies lipolysis increases but in pre-eclamptic patients this increase is significantly higher. The 

changes of lipid metabolism and free fatty acids are not etiological factors but have important role in 

the pathogenesis. (15) 

Increased TG, found in pregnancy induced hypertension, is likely to be deposited in 

predisposed vessels, such as the uterine spiral arteries and contributes to the endothelial 

dysfunction, both directly and indirectly through generation of small, dense LDL (16). Moreover, this 

hypertriglyceridemia may be associated with hypercoagulability (17) 

In our study VLDL concentration was significantly increased in normal pregnancy which is 

further significantly increased in preeclampsia .This result is supported  by some researchers ,they 

showed that  VLDLC level, might rise up to 2.5 folds at term over the pre-pregnancy level (18,19). 

VLDL level further increase in PIH as evidenced in the present study in corroboration with those of 

other workers (18), perhaps due to increased VLDL lipoproteins which accumulate over the 

maternal vascular endothelium, particularly those of uterine and renal vessels (20). Further VLDL 

may cause injury to the endothelium, while a specific toxicity- preventing-activity-protein protects 

against the VLDL-induced injury in the pathogenic process of toxaemia (21) 

In our study total cholesterol was significantly increased in preeclampsia. Similarly many 

studies have found significant increase in serum TC in toxaemia of pregnancy (14, 22). In India Usha 

Adiga et al. conducted study at Mangalore which shows that 20% increased in total cholesterol, 27% 

decreased in HDL cholesterol levels. They also stated that hypercholesterolemia promoted the 

formation of free radicals. 

 

CONCLUSION: We conclude that all lipid fractions alter during pregnancy in both normotensive and 

hypertensive patients. In hypertensive pregnant women, hyperlipidemia is more profound than in 

the normotensive group. The findings reported in this study, suggest that the women who develop 

pre-eclampsia  had disturbed lipid profile due to abnormal lipid metabolism .This association may 

be significant in understanding the pathological process of preeclampsia and may help in diagnosis 

of various causative factor and also developing strategies for prevention and early diagnosis of pre-

eclampsia and eclampsia. 
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