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ABSTRACT Pre-eclampsia is the most common complication of pregnancy and is a leading cause of maternal and 
perinatal morbidity and mortality. Preeclampsia is a pregnancy specific multisystem disorder character-

ized by hypertension and proteinuria that remits after delivery. Our aim was to compare the changes in lipid profile 
in normal pregnancy and in pre-eclampsia. The present study suggest that the woman who developed pre-eclampsia 
had altered lipid profile due to abnormal lipid metabolism. Pregnancy is associated with physiological hyperlipidemia. 
But abnormal increase in triglycerides, LDL, VLDL and total cholesterol contribute to promotion of oxidative stress and 
vascular dysfunction leading to pregnancy – induced hypertension.  Evaluation of blood lipid profile in pregnant wom-
en during early antenatal visits could be helpful in prediction and early detection of pre-eclampsia and thus preventing 
obstetric complications like eclampsia, antepartum haemorrhage, pretermlabour associated with pre-eclampsia.
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Introduction:
Pre-eclampsia is themost common complication of preg-
nancy and is a leading cause of maternal and perinatal 
morbidity and mortality. Preeclampsia is a pregnancy spe-
cific multisystem disorder characterized by hypertension 
and proteinuria that remits after delivery.1 Pre-eclampsia 
is a disorder that occurs only during pregnancyand the 
postpartum period. It affects both the mother and the 
unborn baby and occurs in approximately 5% of all preg-
nancies, being an important cause of maternal morbidity 
and mortality.2,3Despite extensive investigations, important 
pathophysiological aspects of this disease remain un-
known, thus delaying the development of preventive and 
therapeutic strategies.

This disorder is mediated by placental products that reach 
the maternal circulation and trigger endothelial dysfunc-
tion, thereby evoking cardiovascular diseases, such as va-
sospasm, increased endothelial permeability and activation 
of thrombogenic mechanisms, and leading to the early 
events of atherosclerosis.4Susceptibility to preeclampsia 
is also modulated by maternal factors, and women who 
present chronic hypertension, diabetes or hyperlipidemia 
are more likely to exhibit intense vascular reactivity, which 
evokes important disorders of physiological conditions.

Women with preeclampsia present arterial lesions at the 
uteroplacental implantation site. These morphological le-
sions are usually observed in cases of acute atherosclero-
sis, and are characterized by areas with fibrinoid necrosis 
surrounded by lipid-laden macrophages.5

These microscopic lesions are similar to atherosclerosis 
found out-side pregnancy. Lipid deposits are also seen in 
the glomeruli of pre-eclamptic patients, a finding known as 
glomerular endotheliosis. Glomerular lesions are associated 
with proteinuria, a predictive indicatorand marker of dis-
ease severity.4It has also been suggested that low-density 

lipoproteins (LDL)4 and triglycerides6-8may be involved in 
this renal damage.Furthermore, changes to lipid metabo-
lism may contribute to-wards the endothelial lesions ob-
served in preeclampsia.9The severity of both hypertension 
and proteinuria seems to reflect the degree of endothelial 
damage.10,11Therefore, this study has been carried out to 
compare the changes in lipid profile in normal pregnan-
cy and in pre-eclampsia.

Material and methods:
The present study was conducted in the Department of 
Biochemistry, Rama Medical College Hospital and Research 
Centre, Kanpur, Uttar Pradesh, India during the year 2014 
to 2015. The pregnant cases were obtained from the De-
partment of Obstetrics and Gynecology OPD and IPD from 
November, 2014 to August, 2015, Rama Medical College 
Hospital and Research Centre, Kanpur, Uttar Pradesh, In-
dia. The estimation of serum lipid profile12 was done in the 
Department of Biochemistry. The present study consists 
of total 80 subjects who are further subdivided in to two 
groups; 

1. Group-I: Includes total 50 Pregnant women with 
preeclampsia (Cases)

2. Group-II: Consists of 30 Normal pregnant women 
(Controls).

Inclusion criteria were primi, gestational age 29 weeks to 
term. The cases and controls having past history of diabe-
tes mellitus, hypertension, renal disease, liver disorders, 
multiple pregnancies and history of treatment with drug 
influencing lipid profile were excluded. The pre-eclamptic 
patients were diagnosed by the presence of persistent hy-
pertension (140/90 mm of Hg or more ) gross proteinurea 
with or without oedema. Blood samples were drawn from 
all the subjects following a fast of 12-14 hours and were 
studied for following parameters. 

1. Total Cholesterol (TC) by enzymatic end point CHOD-
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POD methods. 
2. Triglyceride (TG) by enzymatic glycerol phosphate oxi-

dase/peroxidase methods. 
3. HDL-Cholesterol by direct enzymatic end point meth-

od. 
4. LDL-Cholesterol by Friedewald’s formula. 
5. VLDL-Cholesterol by Friedewald’s eqution. 
6. LDL-c = Tc-HDL-c(TG/5)
 
All values were expressed as mean±SD. We used student 
t-test and pearson’s correlation coefficient to find the sta-
tistical significance. A P-value <0.05 was to be considered 
statistically significant.

Results and Discussion:
Table-1 shows the Demographic and clinical characteristics 
of control and study groups.There was no significant differ-
ence of maternal age and gestational age between control 
and study groups. The mean value of systolic blood pres-
sure in mm of Hg (SBP) in study group was 144.2 ± 9.02 
and in control 112.21 ± 6.7 there being a significant dif-
ference (p < 0.01) between study and control groups. The 
mean diastolic blood pressure in mm of Hg (DBP) in study 
and control group were 95.02 ± 3.04 and 77.06 ± 5.6 re-
spectively, there being a significant difference (p < 0.01) 
between study and controls. The mean BMI (Body Mass In-
dex) in study group was 27.6 ± 3.03 & in controls was 26.3 
± 3.6, ‘p’ value was more than 0.05, which was statistically 
insignificant. 

Table-1:Demographics and clinical characteristics of the 
study population:

Parameters
Controls 
(N=30)

Cases 
(N=50) P – 

Value(Mean±SD) (Mean±SD)
Age (Yrs) 25.3 ± 4.8 27.5 ± 4.7 *NS
Body mass 
index(BMI) 26.3 ± 3.6 27.6 ± 3.03 *NS

Systolic BP (mm/Hg) 112.21 ± 6.7 144.2 ± 9.02 0.01
Diastolic BP(mm/Hg) 77.06 ± 5.6 95.02 ± 3.04 0.01
Period of 
gestation(in weeks) 31.59 ± 2.90 31.01 ± 2.32 *NS

(p<0.05 - Statistically significant); *NS: Statistically not Signifi-
cant

Table-2:Comparision of lipid profile between Group (A 
and B):

Parameters
Controls 
(N=30) Cases (N=50) P- value
(Mean±SD) (Mean±SD)

TC ( mg/dl) 180.7 ± 27.1 256.4 ± 40.02 0.01
TG (mg/dl) 123.5 ± 25.02 315.04 ± 79.5 0.01
HDL( mg/dl) 49.4 ± 2.06 49.7 ± 5.02 *NS
LDL( mg/dl) 120.06 ± 24.6 255.03 ± 41.9 0.01
VLDL( mg/dl) 24.01 ± 5.4 62.2 ± 15.1 0.01

(p<0.05 - Statistically significant); *NS: Statistically not Signifi-
cant

Comparison of Lipid Profiles of control and study groups 
are shown in Table-2. TC, TG, LDL, VLDL levels were 256.4 
± 40.02, 315.04 ± 79.5, 255.03 ± 41.9, 62.2 ± 15.1  re-
spectively in case group. Whereas 180.7 ± 27.1, 123.5 ± 
25.02, 120.06 ± 24.6, 24.01 ± 5.4  in the control group. 
There was a significant increase in the TGL, LDL and VLDL 
levels in hypertensive group compared to normotensive 
group. HDL level was 49.7 ± 5.02 in the case group and 
49.4 ± 2.06 in the control group. There was no statistical 
difference between both groups.

Hypertension is still the most common medical disorder as-

sociated with pregnancy, adversely affecting both mother 
and fetus. The pathogenesis of this condition is multifacto-
rial and the key aspect is endothelial injury. In the present 
study, a total of 80 subjects were studied, out of which 
30 were normotensive pregnant women and 50 were hy-
pertensive pregnant women. The difference in blood 
pressure is statistically significant (p < 0.01). Comparing 
the lipid profiles between cases and controls (Table 2), 
it is observed that the level of triglyceride is significantly 
high (p < 0.01) in pregnancies complicated by hyperten-
sion. This finding is consistent with findings of Aziz R et al 
(2007)13and other workers. The level of HDL showed sta-
tistically not significant difference between the two groups, 
which is similar to the observations of Cuneyt Evruke et 
al (2004)14 and others, while few workers have shown de-
crease in the level of HDL.

A significant rise in the level of LDL (p < 0.01) and VLDL 
(p < 0.01) was seen in the present study, which is similar 
to the findings of Sahu S.et al(2009)15 and other workers 
(p < 0.01). In the present study, the pregnant women who 
subsequently developed hypertensive disorder in preg-
nancy showed high level of total cholesterol (p < 0.01), 
which is similar to the observation noted by Cekman B et 
al (2003)16 and others. 

The association between dyslipidemia and risk of pre-
eclampsia is biologically possible and is compatible with 
what is known about the pathophysiology of pre-eclamp-
sia. The association between dyslipidemia and pre-ec-
lampsia can be explained by 3 hypothesis. First, elevated 
plasma lipids and lipoproteins induce endothelial dysfunc-
tion secondary to oxidative stress. Dyslipidemia also im-
pairs trophoblastic invasion of maternal blood vessels, thus 
contributing to a cascade of pathophysiological events that 
lead to development of pre-eclampsia. The second mecha-
nism is the pathologic process of pre-eclampsia via dysreg-
ulation of lipoprotein lipase resulting in a dyslipidemic lipid 
profile. Sera from pre eclamptic women had both a higher 
ratio of free fatty acids to albumin and increased uptake of 
free fatty acids, which are further esterified to triglycerides. 
A third possible mechanism may be via the metabolic syn-
drome. Metabolic characteristics of “insulin resistance syn-
drome” namely, hyperinsulinemia and hyperuricemia are 
also present in pre-eclampsia.

Conclusion:
These findings suggest that the woman who developed 
pre-eclampsia had altered lipid profile due to abnormal 
lipid metabolism. Pregnancy is associated with physiologi-
cal hyperlipidemia. But abnormal increase in triglycerides, 
LDL, VLDL and total cholesterol contribute to promotion of 
oxidative stress and vascular dysfunction leading to preg-
nancy – induced hypertension.  Evaluation of blood lipid 
profile in pregnant women during early antenatal visits 
could be helpful in prediction and early detection of pre-
eclampsia and thus preventing obstetric complications like 
eclampsia, antepartum haemorrhage, pretermlabour asso-
ciated with pre-eclampsia. The present study would how-
ever give better results when applied on a larger number 
of subjects and long term follow – up to see changes in 
blood lipid profile. 
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