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Abstract

Introduction: Hypertensive disorders of pregnancy affect 10% of pregnancies and are defined by the
International Society for the Study of Hypertension in Pregnancy (ISSHP) as new-onset hypertension
(>140 mmHg systolic or >90 mmHg diastolic) after 20 weeks’ gestation?. Pre-eclampsia patients had
significantly higher levels of TC, LDL, TG, and VLDL than normal pregnant women. Pre-eclampsia
and atherosclerosis are associated with dyslipidemia, endothelial dysfunction, and an increase in the
circulating levels of proinflammatory cytokines, such as interleukin-6 and tumor necrosis factor-a. An
abnormal lipid profile is known to be strongly associated with atherosclerotic cardiovascular diseases
and has a direct effect on endothelial dysfunction®

Materials and Methods: The study was conducted in the clinical Biochemistry laboratory, at
Jhalawar Medical College, Jhalawar. In this present study, 50 primigravida women already diagnosed
with pre-eclampsia in the third trimester of pregnancy in the age group 18-25 years as the case group
and 50 age and gestational age-matched healthy normotensive primigravida women with normal
pregnancy as a control was studied. All the data was collected through pre-designed Performa and
data was entered in MS Excel software. Data was analyzed by SPSS 23.0 Software.

Result and Discussion: Most participants belong to the 20 to 29 years of age group in pre-eclampsia
as well as normal pregnant women. The mean age of pre-eclampsia patients was 28.67 + 4.32 and the
mean age of normal pregnant women was 27.38 + 3.69. In Pre-eclampsia, pregnant women had a 62%
family history of hypertension while in normal pregnant women, only 36% had a family history of
Hypertension. Pre-eclampsia women's lipid profiles were significantly higher than normal pregnant
women's, except for high-density lipoprotein-cholesterol (HDL-C). Endothelial dysfunction is the
main cause of the multiple-organ pathophysiology of preeclampsia-eclampsia.’® In pregnancy,
hormonal alterations modify the maternal metabolic environment, and significant hyperlipidemia is
considered physiological. However, in pre-eclampsia, these changes in lipid metabolism are
exaggerated and are a major cause of endothelial dysfunction.

Conclusion: Pre-eclampsia, being the prominent cause of maternal death and perinatal morbidity, the
necessity for a dependable marker to identify the disease in its early stages is increasing gradually._In
pre-eclampsia and other hypertensive diseases of pregnancy, dyslipidemia is exaggerated with
associated endothelial dysfunction and increased oxidative stress, which is thought to increase the risk
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of atherosclerosis and other CVDs. Pre-eclampsia patients had significantly higher levels of TC, LDL,
TG, and VLDL than normal pregnant women. This is consistent with the findings in this study.

Keywords: Pre-eclampsia, hypertension, hyperlipidemia, endothelial dysfunction.

Introduction: Hypertensive disorders of pregnancy affect 10% of pregnancies! and are defined by
the International Society for the Study of Hypertension in Pregnancy (ISSHP) as new-onset
hypertension (>140 mmHg systolic or >90 mmHg diastolic) after 20 weeks’ gestation?.

This umbrella definition includes chronic hypertension, gestational hypertension, and preeclampsia
(de novo or superimposed on chronic hypertension). Both of these conditions can significantly impact
maternal and fetal health in the immediate and long term. For the mother, this includes a two- to four-
fold increased risk of long-term hypertension, a doubling of the risk of cardiovascular mortality and
major adverse cardiovascular events, and a 1.5-fold increased risk of stroke®. The precise origin of
preeclampsia remains elusive, but it is believed to be likely multifactorial. A certainty is the central
role played by the placenta in its pathology*>®”.

A long-standing hypothesis has been that preeclampsia develops as a consequence of some kind of
immune maladaptation between the mother and the fetus during the very first weeks of pregnancy,
leading to a 2-step disorder progression that can be summarized as follows: in a first-asymptomatic —
step, local aberrant fetomaternal immune interactions within the uterine wall lead to impaired tissue
and arterial invasion by trophoblast cells. This results in the failed transformation of the uterine spiral
arteries and subsequently worsened placental perfusion. Chronic hypoxia or alternate periods of
hypoxia/re-oxygenation within the intervillous space are expected to trigger tissue oxidative stress and
increase placental apoptosis and necrosis®®. The clinical disorder arises, in a second step, when the
maternal vascular and immune systems cannot handle any longer the increased shedding of placental-
produced debris and the aberrant expression of pro-inflammatory, anti-angiogenic and angiogenic
factors, leading to systemic endothelial cell dysfunction and an exaggerated inflammatory
responsel®tiz,

Pre-eclampsia and atherosclerosis are similar; both are associated with dyslipidemia, endothelial
dysfunction and an increase in the circulating levels of proinflammatory cytokines, such as
interleukin-6 and tumour necrosis factor-o. An abnormal lipid profile is known to be strongly
associated with atherosclerotic cardiovascular diseases and has a direct effect on endothelial
dysfunction®®. Incorporation of specialist tests such as uterine artery pulsatility index and pregnancy-
associate plasma protein A (PAPP-A) into clinical risk prediction models can also increase the
positive predictive value for detecting women at risk of this condition*.

Materials and Methods

Source of data: The study was carried out in the clinical Biochemistry laboratory, at Jhalawar
Medical College, Jhalawar. In this present study, 50 primigravida women already diagnosed with pre-
eclampsia in the third trimester of pregnancy in the age group 18-25 years as the case group and 50
age and gestational age-matched healthy normotensive primigravida women with normal pregnancy
as a control was studied. Study design: The present study was designed to measure the level of total
Cholesterol (TC), Triglyceride (TG), Direct LDL—cholesterol (dLDL-c), HDL-cholesterol (HDL-c),
and VLDL in women diagnosed with pre-eclampsia as well as in women with normal pregnancy.
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The Institutional Ethical Committee approved the study. Informed consent was obtained from all the
women in the study or their legal representatives. Careful history was taken, and a clinical
examination was done as per proforma.

Sample received in the Clinical Biochemistry lab for biochemical analysis of pregnant women were
taken for study. Samples were allowed to clot and centrifuged at 3000rpm for 10 min and the serum
separated. Lipid Profile was estimated using standard reagent kits after properly calibrating each
method in Beckman fully automated analyzer. Total Cholesterol (TC) measurement based on the
CHOD/PAP method, Triglyceride (TG) based on the GPO/PAP method, Direct LDL—cholesterol
(dLDL-c) was estimated by kit based on the selective detergent method, HDL-cholesterol (HDL-c) by
the method based on precipitation by Phosphotungstate and VLDL by Friedewald’s formula.

Inclusion criteria:
1) Patients with a history and physical findings of pre-eclampsia.
2) Biochemical analysis suggestive of pre-eclampsia.
3) Pregnant females in age group 18-25 years.

Exclusion criteria:
1) Women with twin/multiple pregnancy.
2) Previous history of hypertension, diabetes mellitus, autoimmune disorders, renal, hepatic, or
thyroid gland diseases, and intake of drugs that affect lipid metabolism.
3) Smoking and alcohol abusers.

Table: 1 Reference range of various parameters

Parameters | Total Triglycerides Direct HDL VLDL
(Unit) Cholesterol (mg/dl) LDL (mg/dl)
(mg/dl) (mg/dl)
Normal 150-240 50-200 (Male) 80-175 30-60 Calculated by Friedewald’s
Range 40-150(Female) (Male) formula.
35-
75(Female)
Results

One Hundred participants were recruited consisting of 50 pregnant women with pre-eclampsia and 50
pregnant women without pre-eclampsia.

Table 2: Socio-demographic data of pre-eclampsia women compared to normal pregnant
women

Variable Category Pre- Eclampsia Normal P value
<20 Years 1(2%) 1(2%)

Age 20 — 29 Years 29(58%) 26(52%) 0.945
30-39 Years 14(28%) 16(32%)
> 40 Years 6(12%) 7(14%)

Parity Primi 19(38%) 21(42%) 0.683
Multi 31(62%) 29(58%)

Family History of | Yes 31(62%) 18(36%) 0.009*

Hypertension No 19(38%) 32(64%)

The sociodemographic characteristics of the research participants who were pregnant are displayed in
Table 2. Age and parity differences between the two groups were not statistically significant. 1729
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According to Table 2, most participants belong to 20 to 29 years of age group in pre-eclampsia as well
as normal pregnant women. The mean age of pre-eclampsia patients was 28.67 + 4.32 and the mean
age of normal pregnant women was 27.38 + 3.69. There was no significant difference found in mean
age between case and control. Most of the female belongs to Multi gravida in both groups. On the
other hand, notable variations of differing degrees were seen among pre-eclampsia pregnant women
with a favourable family history of hypertension. In Pre-eclampsia, pregnant women had a 62%
family history of hypertension while in normal pregnant women, only 36% had a family history of
Hypertension.

Table: 3 Comparison of lipid parameters between pre-eclampsia and normal pregnant women

Lipid Profile pre-eclampsia Normal P value
Total Cholesterol | 251.23 + 14.23 220.36 £ 13.25 <0.0001*
(mg/dl)

Triglycerides (mg/dl) 166.36 + 12.38 131.35+11.39 <0.0001*
LDL (mg/dl) 181.96 + 19.35 155.32 + 18.36 <0.0001*
HDL (mg/dl) 36.39 +21.23 51.28 £15.21 <0.0001*
VLDL (mg/dl) 39.27 £10.27 20.26 + 7.88 <0.0001*

The mean lipid profile of the patients is displayed in Table 3, which contrasts pre-eclampsia women
with typical pregnant moms. Pre-eclampsia women's lipid profiles were significantly higher than
normal pregnant women's, except for high-density lipoprotein-cholesterol (HDL-C).

Discussion

Pre-eclampsia, being the prominent cause of maternal death and perinatal morbidity, the necessity for
a dependable marker to identify the disease in its early stages is increasing gradually. Endothelial
dysfunction is the main cause of the multiple-organ pathophysiology of preeclampsia-eclampsia.’® In
pregnancy, hormonal alterations modify the maternal metabolic environment, and a significant
hyperlipidemia is considered as physiological. But in pre-eclampsia, these changes in lipid
metabolism are exaggerated and are a major cause of endothelial dysfunction that is reduced
vasodilation and anticoagulant properties as well as increased adhesion molecule expression, cytokine
release and reactive oxygen species production from the endothelium.

In pre-eclampsia and other hypertensive diseases of pregnancy, dyslipidemia is exaggerated with
associated endothelial dysfunction and increased oxidative stress, which is thought to increase the risk
of atherosclerosis and other CVDs. Dyslipidemia is a recognized feature of physiologic pregnancy
and part of the biochemical response to a developing foetus.

The study found a substantial variation in blood lipid profile between pre-eclamptic women and those
with normal pregnancies. Pre-eclampsia patients had significantly higher levels of TC, LDL, TG, and
VLDL than normal pregnant women. This is consistent with findings from previous investigations.*®
In the current investigation, a favourable family history was closely linked to the development of pre-
eclampsia. Women having a positive family history of pre-eclampsia were found to be six times more
likely to develop the condition than those without. Singh et al.’® discovered similar connections in
India. In a comprehensive evaluation of a controlled cohort study of pre-eclamptic and normal
pregnancy, Bellamy et al.'’, in a systematic review and meta-analysis reported that women with a
history of pre-eclampsia present an increased risk of hypertension (relative risk, RR= 3.7) [22],
venous thromboembolism (RR = 1.79) and stroke (RR = 1.81). These findings confirm the possible
association between hypertension during pregnancy and future cardiovascular disease.
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Conclusion

Pre-eclampsia, being the prominent cause of maternal death and perinatal morbidity, the necessity for
a dependable marker to identify the disease in its early stages is increasing gradually._In pre-eclampsia
and other hypertensive diseases of pregnancy, dyslipidemia is exaggerated with associated endothelial
dysfunction and increased oxidative stress, which is thought to increase the risk of atherosclerosis and
other CVDs. Pre-eclampsia patients had significantly higher levels of TC, LDL, TG, and VLDL than
normal pregnant women. This is consistent with the findings in this study.

Limitation: We had to study only 100 patients because we had a limited time duration. It was a
single-centre study, but the results were not affected by the limitation.
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