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Abstract

Background: Pregnancy induced hypertension is a significant contributor to maternal and foetal morbidity and
mortality worldwide. Studying the lipid profile and risk variables is crucial for illness prevention, management,
and a better prognosis.

Method and Materials: This study was a case control study conducted in the Department of Obstetrics and
Gynaecology, Tezpur Medical College and Hospital, Tezpur. A total of 100 (one hundred) were selected, out of
which 50 (fifty) normotensive pregnant women served as a control and 50 (fifty) hypertensive women constituted
the study group. Besides baseline routine investigations, estimation of Serum lipid profile was done by collecting
blood samples from antecubital vein of every case and control and were analysed at department of Biochemistry,
Tezpur Medical College and Hospital, Tezpur.

Results: The hypertensive group had a significant rise in Triglyceride (TG), total cholesterol, LDL-C levels and
decreased HDL-C levels as compared to the control group.

Conclusion: Abnormal lipid profile during pregnancy plays an important role in development of pre-eclampsia.
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Introduction

Pregnancy Induced Hypertension is defined as
a blood pressure greater than 140/90 mm Hg on two
separate occasions at least 6 hours apart. Pre-eclampsia
is a pregnancy-related condition that affects multiple
systems (. Pre-eclampsia (PE) is one of the most common
pregnancy complications and a major cause of maternal
and neonatal mortality and morbidity worldwide?). It is
identified by elevated blood pressure and proteinuria after
20 weeks of gestation in a previously normotensive patient.
Pre-eclampsia affects 3-5% of women worldwide 4. As per

the report of India’s third National Family Health Survey
(NFHS-3, 2005-06), which was based on self-reported
symptoms suggestive of preeclampsia and eclampsia by
women who had a live birth in the five years preceding
the survey, the incidence of preeclampsia and eclampsia in
India might be higher (~28% and 7.4-11.3% respectively)
as compared to its incidence worldwide®).

Pre-eclampsia appears in the second and third
trimesters of pregnancy ©. Hypertension is the
most common symptom of PE, which is caused by
vasospasm in the kidneys, uterus, placenta, and

Corresponding Author: Nilabh Acharjee, Post Graduate Trainee, Department of Obstetrics and Gynaecology, Tezpur

Medical College and Hospital, Tezpur, Assam.

E-mail: nilabha03@gmail.com




148 Indian Journal of Public Health Research & Development/Volume 14 No. 4 October-December 2023

brain. Endothelial prostacyclin levels in pregnant
women are typically 8-10 times higher than in non-
pregnant women. However, this increase is only
1-2 times greater in women with pre-eclampsia.
Pre-eclampsia patients have higher thromboxane
levels than normal pregnant women (). Vasospasm
is ensured by endothelial cell destruction because
prostacyclin is a vasodilator and thromboxane is a
vasoconstrictor®. Increased lipid synthesis increases
the rate of thromboxane prostacyclin, which aids in
the pathogenesis of pregnancy-induced hypertension
©). Injury and dysfunction of endothelial cells are
important in the pathogenesis of PE. Women with
a history of PIH have significantly different lipid
parameters and increased susceptibility to lipoprotein
peroxidation when compared to women with normal
pregnancy-the most common factor associated
with PE is placental vasculopathy. If PE is caused
by a combination of factors, triglyceride-related
vasculopathy could be one of them(?). Triglycerides
are likely to be deposited in predisposed vessels
such as the uterine spiral arteries and contribute
to endothelial dysfunction both directly and
indirectly through the generation of small dense
LDL cholesterol, resulting in endothelial dysfunction
and thus fetoplacental insufficiency and proteinuria
in pre-eclampsia patients. The present study was
conducted to look into the differences in lipid profiles
between normal and hypertensive women.

Material and Methods
Study Design: Case control study.

Study Site: Department of Obstetrics and
Gynaecology, Tezpur Medical College and Hospital,
Tezpur, Assam which is a tertiary care hospital.

Study Duration: July 2021- June 2022.

Sample Size: The sample size calculated via
online sample calculator came out to be 50 in each
group. A total of 100 study participants were
recruited among which 50 were women with
Pregnancy Induced Hypertension who were taken as
cases while 50 women who were normotensive were
taken as controls.

Inclusion Criteria: Women with singleton
pregnancy, age between 18-37 years, gestational age
between 20-42 weeks and who were known cases of

Pregnancy Induced Hypertension.

Exclusion Criteria: Women with eclampsia,
multiple pregnancies, severe anaemia, and history
of smoking or any chronic medical illness were
excluded.

Consent: An informed written consent was
obtained before recruiting any participants for the
study and participants were explained about the
objectives of the study.

Procedure: A thorough general physical
examination was done along with ultrasonography
for confirmation of gestation age. Routine laboratory
investigation was done viz.,, CBC, KFT, LFT, HIV,
HBsAg, VDRL. Blood pressure was measured by the
sphygmomanometer from the right arm while the
patient was in semi recumbent position with the arm

roughly at the level of heart.

Estimation of serum lipid profile: Peripheral
blood sample (5ml) was collected from antecubital
vein of every case and control and collected in
vacutainer and sent to the Department of Biochemistry
for analysis. The sample were analysed for serum
triglyceride, total cholesterol and HDL-Cholesterol
by enzymatic methods with the help of ROCHE
diagnostic kit. Serum LDL-C was calculated by using
Friedewald equation : LDL-C = TC - (TG/5+HDL-C)

Statistical Analysis: Data was expressed as mean
and percentage. Statistical analysis was done using
Chi-square, Student T test. Statistical package for
social sciences (SPSS-23) and Microsoft Excel software
were used for analysis. P <0.05 was considered as
significant at 95% CIL

Ethical Issues: The study was conducted as per
already established guidelines and protocols and
had no ethical issue related to animal or human

experimentation.

Results

Table 1: 50 Pregnancy Induced Hypertension
cases are taken in this study. It is seen most commonly
the patients belong to the age group of 20-24 years
26 (52%), followed by 25-29 years 15 (30%). 4 cases
are found in the age group of >30 years. The youngest
patient is 18 years old, while the oldest is 34 years old
in the study.
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Table 2: Out of 50 cases selected for the study,
25 (50%) cases present with SBP between 141-160
mmHg. 13 (26%) of them have SBP between 161-180
mmHg, 9 (18%) have SBP of 181-200 mmHg and 3
(6%) cases present with SBP of >200 mmHg at the
time of admission.

Table 3: Out of 50 cases selected for the study, 10
(20%) are in 91-100 mmHg group, 15 (30%) in 101-110
mmHg group, 20 (40%) in 111-120 mmHg group and
5(10%) cases have DBP >120 mmHg.

Table 4: It was found that Mean + SD of
triglycerides, total cholesterol, and LDL cholesterol
among the women in the study group was higher
than the Mean = SD of triglycerides, total cholesterol,
and LDL cholesterol among women in the control
group. Further, Mean + SD of HDL-cholesterol
among the study group was lower than the Mean
* SD of HDL-Cholesterol among the control group.
Statistically, there is a significant difference in case of
triglycerides, total cholesterol, HDL- cholesterol and

25-29 YEARS 15 30%
>30 YEARS 4 8%
TOTAL 50 100%
MEAN AGE 23.5

SD +4.24

Table 2: Table Showing Distribution of Cases
According to Systolic Blood Pressure

SBP ON NO. OF PERCENTAGE
ADMISSION CASES

141-160 mm Hg 25 50%
161-180 mm Hg 13 26%
181-200 mm Hg 18%

>200 mm Hg 3 6%
TOTAL 50 100%

Table 3: Table Showing Distribution of Cases
According to Diastolic Blood Pressure

LDL-cholesterol. DBP ON NO. OF | PERCENTAGE
Table 1: Table with Age Wise Distribution of ADMISSION CASES
Patients 91-100 mm Hg 10 20%
AGE (YEARS) NO.OF | PERCENTAGE 101-110 mm Hg 15 30%
PATIENTS 111-120 mm Hg 20 40%
<20 YEARS 5 10% >120 mm Hg 5 10%
20-24 YEARS 26 52% TOTAL >0 100%
Table 4: Table with Serum Lipid Profile of Controls And Cases
PARAMETERS STUDY GROUP CONTROL GROUP P- VALUE
(MEAN + SD) (MEAN + SD)
Triglyceride 224.30 +38.41 178.06 + 21.02 <0.001
Total Cholesterol 206.82 + 29.89 166.64 + 18.80 <0.001
HDL-Cholesterol 38.92 + 6.09 45.64 + 4.69 <0.001
LDL-Cholesterol 119.94 +20.24 90.22 +15.41 <0.001
Discussion cell damage associated with PE. Lipid peroxidation

Recently, there has been much debate about
the role of lipid metabolism in the development
of Pregnancy Induced Hypertension and Pre-
eclampsia. Previous research found that plasma lipid
levels in women with pre-eclampsia were higher
than in healthy pregnant women (12, The lipid
changes are thought to contribute to the endothelial

is low in all cells and tissues. Free radical oxidation
and antioxidant neutralisation are balanced in good
health (3. Antioxidant nutrients are abundantly
used in PE to combat the cellular changes caused by
free radicals such as lipid peroxides. Abnormal lipid
metabolism is not only a symptom of PE; it also plays

arole in its pathogenesis (4.
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Based on these findings, the current study was
designed to compare serum lipid levels in pregnancy-
induced hypertension and normal pregnancy. The
mean SD serum triglyceride level in the hypertensive
group was 224.30 38.41. The mean SD of serum
triglyceride level in the control group was 178.06
21.02; the difference is statistically significant.
Jayanta De et al and Torun Clausen et al(®) found
that hypertensive women had higher triglyceride
levels than normotensive women. The mean serum
concentration of total cholesterol in the current study
is 166.64 + 18.80 in controls and 206.82 + 29.89 in
cases; the difference is statistically significant. Md.
Zakir H et al. 7), S. WareJauregui et al. 18, and
Shruthi Mohanty et al. 1 found a significant increase
in total cholesterol levels in hypertensive women
compared to normotensive women. The mean serum
concentration of LDL cholesterol in the current study
is 90.22 + 15.41 in controls and 119.94 + 20.24 in
cases; the difference is statistically significant. Torun
Clausen et al® and Carlos A. Negrato et al® also
found a significant increase in LDL-cholesterol levels
in hypertensive women compared to normotensive
women. In the current study, the mean serum
concentration of HDL cholesterol in controls is 45.64
+ 4.69 and in cases is 38.92 + 6.09, a statistically
significant difference.. Carlos A. Negrato et al®) and
S. WareJauregui et al1® also observed a significant
decrease in HDL-Cholesterol levels in hypertensive
women compared to normal pregnant women.

Conclusion

An atherogenic lipid profile with elevated
LDL-C, and decreased HDL-C
contributes to the development of Pre-eclampsia

triglycerides,

by causing oxidative stress and endothelial
dysfunction, and it plays a significant role in
the development of Pre-eclampsia. This research
contributes to a better understanding of the role
of a changed lipid profile in the pathophysiology
of Pregnancy Induced Hypertension and Pre-
eclampsia. Detecting lipid profile changes in early
pregnancy may aid in early diagnosis and the
prevention and slowing of disease progression
through medication or lifestyle changes.

Conflict of Interest: None Declared

Source of Funding: None

10.

11.

12.

References

Farah Khaliq, Usha singhal, Zakia Arshad and
M Mobarak Hossain. Study of Serum lipid and
Lipoprotein in pre-eclampsia with special reference
to parity. Indian Journal of Physiology and

Pharmacology.2000:44(2)192- 196.

Elisabeth BM, Laes Jr, Tom LN et al. pre - pregnancy
cardiovascular risk factors as predicators of pre-
eclampsia; population based cohort study.Br M]
2007,335:978- 981.

Mittendrof R, Latin KY, Williams MA, Walker CK, pre-
eclampsia : a nested case control study of risk factors
and their intensions ] Reprod Med 1996;41:491- 496.

Alice Wang, Sarosh Rana, and S. Ananth Karumanchi.
Preeclampsia: The Role of Angiogenic Factors in Its
Pathogenesis: Physiology:2009:24:147- 158.

S. Agrawal, G.K. Walia, U.E. Staines, J.P. Casas, C.
Millett, Prevalence of and risk factors for eclampsia in

pregnant women in India, Family Med. Com. Health 5
(2016) 225-244.

Rubina Aziz, Tabassum Mahboob. PREECLAMPSIA
AND LIPID PROFILE: Pak ] Med Sci:2007:23(5)751-
754.

Fitzgerald D], Entman SS, Mulloy K, Fitzgerald
GA Decreased prostacyclin biosynthesis preceding
the clinical manifestation of pregnancy-induced
hypertension Circulation 1987;75:956-73.

Redman CWG. Immunology of preeclampsia. Semin
Perinatol 1991;15:257-62.

Robson SC. Dewhurts textbook of Obstetrics and
Gynecology for postgraduates. NewYork-Blackwell
sciences Ltd:1999;167-69.

Ray JG Diamond, Singh, CM Bell. Brief overview of
material triglycerides as a risk factor for preeclampsia.
British Journal of Obstetrics and Gynaecology 2006
April;113 (4):379-386.

Hubel CA, McLaughlin MK, Evans RW, Hauanth
BA, Sims CJ, Roberts JM. Fasting serum triglycerides
free fatty acids, and malondiadehyde are increased in
preeclampsia, are positively correlated, and decrease
within 48 hours of post- partum. Am ] ObstetGynecol
1996,174:975-82.

Sattar N, Bendomir A, Berry C, Shepherd J, Greer IA and
Packard CJ, Lipoprotein subfraction concentrations in
preeclampsia : pathogenic parallels to atheroscierosis
Obstet Gynaecol 1997; 89(3):403-8.



Indian Journal of Public Health Research & Development/Volume 14 No. 4 October-December 2023

151

13.

14.

15.

16.

17.

Aggarwal A, Gupta S, Sharma RK.Role of oxidative
stress in female reproduction. Reprod Biol Endocrinol
2005;3:3-28.

Gratacose E. Lipid mediated endothelial dysfunction:
A common factor to preeclampsia and chronic vascular
disease. Eur ] Obstet Gynecol ReprodBiol 2000; 92:63-6.

Jayanta De, Anada Kumar Mukhopadhyay and
pradip Ku mar Saha. Study of serum lipid profile in
pregnancy induced hypertension Indian Journal of
Clinical Biochemistry 2006;21(2):165-168.

Clausen T, Djurovic S, Henriksen T. Dyslipidemia in
early second trimester is mainly a feature of women
with early onset pre-eclampsia. BJOG. 2001;108:1081-7.

Howlader Z, Kabir Y, Khan T, Islam R, Begum F,
Huffman F. Plasma lipid profile, lipid peroxidation and

18.

19.

20.

antioxidant status in preeclamptic and uncomplicated
pregnancies in Bangladesh. ] Med Sci. 2007; 7(8): 1276-
1282.

Ware-Jauregui S, Sanchez SE, Zhang C. Plasma

lipid  concentrations in  pre-eclamptic  and
normotensive Peruvian women. Int ] Gynecol Obstet.

1999;67(3):147-55.

Mohanty S, Nayak N, Nanda N, Rao P. Serum lipids
and malondialdehyde levels in primiparous patients
with pregnancy induced hypertension. Indian Journal
of Clinical Biochemistry. 2006; 21(1): 189-192.

Negrato CA, Jovanovic L, Tambascisa MA. Association
between insulin resistance, glucose intolerance and
hypertension in pregnancy. Metabol Synd Rel Disord.
2009;7(1):53-9.





