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Abstract

Pregnancy-induced hypertension (PIH) is a leading cause of maternal mortality and morbidity.
Abnormal lipid profile and increased lipid peroxidation activate endothelial dysfunction causing
PIH. Estimation of lipid profile in pregnancy may be helpful in predicting the development of PIH
and further progression. Early diagnosis of dyslipidemia may prevent PIH thereby preventing
obstetric complications. Dyslipidemia is known to be associated with essential hypertension but
their role in PIH remains unclear. Early identification of at-risk women may help in taking timely
preventive and curative management to prevent pregnancy related complications.
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Introduction

Hypertensive disorders complicate 5-10% of all
pregnancies.'
(PIH) includes a group of hypertensive disorders
developed due to the gravid state after 20 weeks of
pregnancy. Pregnancy is a physiological phenomenon
accompanied by a high-energy demand with an
increased oxygen requirement. This triggered aerobic
environment should primarily be responsible for

Pregnancy-induced  hypertension

raised oxidative stress in pregnancy that adversely
affects the mother and the fetus.

The pathophysiology of PIH is still unknown. An
imbalance between reactive oxygen species and
antioxidants appears to be an important contributing
factor.’ Altered lipid profile and increased lipid
peroxidation leading to decrease in prostacyclin
(PGIL,):thromboxane A, (TXA)) ratio causes the
vasospastic phenomenon in kidney, uterus, placenta
and brain as seen in PTH.* Abnormal lipid metabolism
is responsible for the endothelial dysfunction,’® and it
was proposed that oxidized low-density lipoproteins
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(LDL) may add to endothelial dysfunction in pre-
(TG)
may also activate endothelial

eclampsia.® Triglyceride rich lipoproteins
dysfunction and

atherothrombosis.?

The association of dyslipidemia with PIH has been
highly suggested. Therefore estimation of lipid
profile in pregnancy may be helpful in predicting the
development of PIH and further progression can be
monitored and managed, thereby preventing maternal
and fetal complications.

Pregnancy-induced hypertension’
Gestational hypertension

Systolic BP > 140 or diastolic BP > 90 mm Hg for first
time during pregnancy (after 20 weeks of gestation)
without proteinuria

Preeclampsia

Systolic BP > 140 or diastolic BP > 90 mm Hg after
20 weeks of gestation with proteinuria > 300 mg/24
hours or > 1+ on dipstick testing
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Eclampsia

Women presenting with convulsion/coma along with
features of preeclampsia

Lipid metabolism in preeclampsia

In pregnancy, lipolysis of TG-rich lipoproteins is
reduced because of decreased lipolytic activities
of the mother whereas placental VLDL receptors
are up-regulated. This results in a rerouting of TG-
rich lipoproteins to the fetoplacental units. In the
vascularisation of the fetoplacental unit may be
impaired, resulting in compensatory mechanisms that
may further increase synthesis of maternal TG levels.
The decreased catabolism of TG-rich lipoproteins by
reduced placental uptake and decrease of lipoprotein
lipolysis result in the accumulation of TG-rich
remnant lipoproteins in the maternal circulation.
Remnant lipoproteins may induce platelet activation
and endothelial dysfunction, leading to the major
clinical symptoms.*

The hormonal imbalance is a prime factor for the
etiopathogenesis of preeclampsia. Preeclampsia is a
state of hypoestrogenemia.’ Decreased uteroplacental
blood flow which is the main pathophysiological event
in preeclampsia leads to impairment in the formation
of dehydroepiandrosterone sulphate (DHEAS) by fetal
adrenal glands. DHEAS is the important source of
estrogen in pregnancy. Hypoestrogenemia also leads
to decreased expression of VLDL/apo E receptors
resulting in reduced transport of VLDL to fetal
compartment resulting maternal hypertriglyceridemia.
Further LDL taken up by the fetus for the synthesis
of DHEAS is decreased due to reduced fetoplacental
perfusion leading to increased LDL.®

The elevated triglycerides result in increased
atherogenic small dense LDL and reduced HDL levels
in gestational hypertension. Hypothesized mechanisms
for the dyslipidemia and preeclampsia association
have been described in literatures. Investigators have
noted that elevated plasma lipid and lipoprotein may
induce endothelial dysfunction secondary to oxidative
stress. They noted that dyslipidemia may impair
trophoblast invasion thus contributing to a cascade of
pathophysiologic events that lead to the development
of preeclampsia.'®!
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Risk factors - NICE and PRECOG Guidelines
NICE guidelines 2008

Previous preeclampsia
Multiple pregnancy

Pre existing vascular disease such as hypertension
or pre existing renal disease

Nulliparity

Pregnancy interval of more than 10 years
Age > 40 years

Body mass index > 30

Family history of preeclampsia
Preeclampsia community guidelines (PRECOG)

Previous preeclampsia

Multiple pregnancy

Underlying medical conditions
Pre-existing hypertension/ renal disease/ diabetes
Presence of anti phospholipid antibodies
Or any two of the following:

Nulliparity

Pregnancy interval of more than 10 years
Age > 40 years

Body mass index > 35

Family history of preeclampsia

Booking diastolic pressure > 80 and < 90 mmHg

ATP III classification of lipid profiles

NCEP ATP III Risk Definitions

Very High
Risk

Borderline

Optimal High Risk

High Risk
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Comparison of lipid profiles of PIH subjects of different studies
Authors TC (mg/dL) HDL-C (mg/dL) LDL-C (mg/dL) TG (mg/dL)
Saxena et al* (n=70) 226.2+43.9 41.6+9.0 127.8439.5 283.4+73.9
Singh et al'?(n=25) 218.40+40.29 45.38+22.74 136+46.2 210+57.3
Vani et al’ (n=50) 227431 51+5 132+34 219458
Enquobabhrie et al'? 198.11+3.72 64.14+1.43 107.54+2.95 137.81+6.69
(n=57)
Shivanagappa et al'* 259.94+76.6 43.3+14.7 154.68+47.9 275.38+123.24
(n=70)
De et al® (n=50) 236.34+35.63 45.9+8 135.4+23.36 275.6+38.93
Belo et al'* (n=51) 268.2+94.7 54.2+14.5 140.3+60.9 238.8+85.6
Evruke et al'” (n=84) 237.7+58.4 50.2+15.3 137.1+42 251.9+108.6
Sahu et al'® (n=30) 293.3+15.7 50+2.7 196.7+15.3 233.57+34.6
Conclusion textbook of obstetrics and gynaecology for

Normal human pregnancy results in pronounced
physiologic hyperlipidemia involving gestational
rise in blood triglycerides and cholesterol. Women
with preeclampsia show additional alteration in
lipids reflecting a disordered lipid and lipoprotein
metabolism. Predominantly low HDL and high
triglyceride concentration may promote vascular
dysfunction and oxidative stress seen in hypertensive
disorders in pregnancy. Future studies are required to
evaluate causative factors for altered lipid profile in
preeclampsia.
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