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ABSTRACT

Background: Preeclampsia is a common pregnancy complication that can lead
to serious health problems for both mothers and babies. Early changes in lipid
levels and body weight may be associated with the development of this
condition. Identifying these factors can help in early detection and better care.
Objectives: To study the relationship between maternal lipid profiles and the
development of preeclampsia and to identify early predictors, such as body mass
index (BMI) and specific lipid parameters. Materials and Methods: This
prospective observational study was conducted at the Department of Obstetrics
and Gynaecology, Government Headquarters Hospital, Kovilpatti, from
September 2019 to April 2020. A total of 106 pregnant women between 14 and
20 weeks of gestation were enrolled and followed up until delivery. Lipid levels
and BMI were recorded, and the data were analysed using SPSS software.
Result: Of the 106 patients, 21 developed preeclampsia. The preeclampsia
group showed significantly higher levels of total cholesterol, triglycerides,
HDL, VLDL, and BMI (p <0.05). LDL was slightly higher but not significant
(p=0.052). Strong positive correlations were observed between preeclampsia
and total cholesterol (r = 0.649), triglyceride (r =0.612), and VLDL (r =0.581)
levels. BMI also showed a moderate correlation (r =0.421). Logistic regression
confirmed that BMI (odds ratio [OR] =1.363; p=0.048) and total cholesterol
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@ Sf (OR=1.081; p=0.025) were independent predictors. Conclusion: High BMI
and increased lipid levels, particularly total cholesterol and triglyceride levels,
are early markers of preeclampsia. Monitoring these factors during early
pregnancy may aid in early risk identification and management.

INTRODUCTION higher death rates, and 15% of early births are linked

Pregnancy is a time of major changes in a woman’s
body, including physical, hormonal, and chemical
changes. One important change is the way fats are
processed in the body. As pregnancy progresses, the
levels of fats in the blood, such as triglycerides and
cholesterol, normally rise. This increase supports the
baby’s growth and the function of the placenta. These
changes are mostly due to hormones like estrogen,
progesterone, and insulin, which affect how the body
stores and uses fats.!]

Preeclampsia is a condition that happens only during
pregnancy. It is diagnosed when a pregnant woman
develops high blood pressure and protein in her urine
after 20 weeks of pregnancy. It usually resolves after
birth, and is dangerous for both the mother and baby.
In developing countries, it causes 20% to 80% of
maternal deaths.””) In developed countries, babies
born to mothers with preeclampsia have five times

to this condition.¥ The cause of preeclampsia is not
fully known, but it is believed to develop in two
stages: the first stage involves poor blood flow to the
placenta due to the abnormal development of blood
vessels. The second stage happens when this leads to
damage in the mother’s blood vessels, causing high
blood pressure and other problems. >

Certain factors may increase the risk of developing
preeclampsia. One such factor is an unhealthy lipid
profile. Studies have shown that women who develop
preeclampsia often have high levels of triglycerides
and low-density lipoprotein (LDL) and lower levels
of high-density lipoprotein (HDL).[!! These fat
changes can increase stress on blood vessels and lead
to inflammation, both of which are common in
preeclampsia.l’l Although fat levels usually rise
during pregnancy, abnormal increases early in
pregnancy may signal a higher risk of complications.
In early pregnancy, fat is stored to support later
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growth; however, in preeclampsia, this process may
become unbalanced. This can lead to harmful effects
on blood vessels and the placenta.[®

There are limited studies that have examined fat
levels in early pregnancy as a warning sign for
preeclampsia. Early testing of these levels may help
doctors identify women at risk and provide them with
special care.>>!% This study aimed to assess maternal
lipid levels between 14 and 20 weeks of pregnancy to
determine their usefulness in predicting the risk of
developing preeclampsia later in pregnancy.

MATERIALS AND METHODS

This observational prospective study was conducted
in the Department of Obstetrics and Gynaecology at
the District Government Headquarters Hospital,
Kovilpatti, from September 2019 to April 2020, with
a study population of 106 patients. Before
participation, ethical clearance was obtained from the
Institutional Ethics Committee. Informed consent
was obtained from each patient, with assurance that
their details would remain confidential throughout
the study.

Inclusion and exclusion criteria

Pregnant women aged 19-38 years with a single
foetus between 14 and 20 weeks of gestation and
willing to attend regular follow-up visits were
included. Women were excluded if their gestational
age was > 20 weeks, if they had chronic medical
conditions, took lipid-altering medications, used
alcohol or tobacco, or had molar or multiple
pregnancies.

Methods

A total of 21 pregnant women who developed
hypertensive disorders were included as cases,
identified using the criteria from the National High
Blood Pressure Education Program (NHBPEP,
2000). The control group included 85 normotensive
pregnant women. A detailed history was recorded for
all patients, including age, parity, pre-pregnancy
weight, and menstrual and drug history. Obstetric
examinations and routine investigations were
performed. Fasting blood samples (3 ml venous)
were collected from all patients. Lipid profiles were
measured using a Robonik analyser and interpreted
according to the National Cholesterol Education

Program (NCEP) guidelines, with values expressed
in mg/dl.

Patients were followed up until delivery to assess the
development of preeclampsia. Additional history of
present and past pregnancies, chronic illness, drug
intake, and family history of diabetes, hypertension,
renal, or thyroid disorders was recorded. First-
trimester height and weight were noted from
antenatal records, and the body mass index (BMI)
was recorded. The lipid parameters analysed included
total cholesterol, HDL, LDL, and triglycerides. Total
cholesterol and triglyceride levels were estimated
using enzymatic colourimetric methods, and HDL
was measured using a specific detergent-based
enzymatic method. LDL cholesterol was calculated
using Friedewald’s formula: LDL = Total cholesterol
— HDL — (Triglycerides/5).

Sample size calculation

The required sample size of 106 was calculated using
a standard formula based on the estimated
prevalence, margin of error, and confidence level for
a finite population. The formula used is n = (Z* x p x
(1=p)/ e+ [1+(Z2xp x (1-p))/ (¢ x N)], where
n = sample size, Z = Z-score, p = estimated
proportion, ¢ = margin of error, and N = population
size.

Statistical analysis

Data were analysed using SPSS version 24.0. The
Chi-square test was used to compare categories such
as age, parity, and socioeconomic status. The
unpaired Student’s t-test was used to compare the
average values of BMI and lipid levels between
groups. Spearman’s correlation and logistic
regression were used to study the relationship
between risk factors and preeclampsia.

RESULTS

The study patients had a mean age of 24.4 + 3.7 years
and an average socioeconomic status score of 4 +0.5.
The mean BMI was 24.3 + 3.4 kg/m?2. The mean total
cholesterol level was 189.6 + 68 mg/dL, and the
average HDL was 52.3 £ 10.1 mg/dL. The mean
triglyceride level was 172.1 £ 66.2 mg/dL. LDL and
VLDL averaged 95 + 24.4 mg/dL and 34.7 + 12.9
mg/dL, respectively (Table 1). Among the patients,
21 were diagnosed with gestational hypertension or
preeclampsia.

Table 1: Baseline clinical and biochemical profile of patients

Variable Mean + SD
Age (years) 244+3.7
Socioeconomic status 4+0.5
BMI (kg/m?) 243+34
Total Cholesterol (mg/dL) 189.6 + 68
HDL (mg/dL) 52.3+10.1
Triglycerides (mg/dL) 172.1 £ 66.2
LDL (mg/dL) 95+244
VLDL (mg/dL) 347+129

Most patients in both groups were aged <24 years,
with a higher proportion in the normal cohort (43.4%)
than in the preeclampsia group (11.3%) (p=0.96).

Most patients belonged to the upper-lower
socioeconomic class, particularly 56.6% in the
normal and 13.2% in the preeclampsia group
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(p=0.69). Primigravida status was significantly more
common in the normal group (50.9%) than in the
preeclampsia group (10.4%), whereas multiparity

was more frequent among those with preeclampsia
(p<0.05).[Table 2]

Table 2: Comparison of demographic and obstetric characteristics between groups

Parameter Preeclampsia Cohort (n=21) Normal Cohort (n=85) p-value
<24 12 (11.3%) 46 (43.4%)
Age group (years) 25-29 7 (6.6%) 31 (29.2%) 0.96
>30 2 (1.9%) 8 (7.5%)
Lower middle 3 (2.8%) 7 (6.6%)
Socioeconomic status Upper lower 14 (13.2%) 60 (56.6%) 0.69
Lower 4 (3.8%) 18 (17%)
Primi 11 (10.4%) 54 (50.9%)
G2Al 4 (3.8%) 0
. G2PILI 4 (3.8%) 0
Parity G2PaL 1(0.9%) 27 (25.5%) <0.001
G3P2L2 1(0.9%) 2 (1.8%)
G3PILIAl 0 2 (1.9%)

Women in the preeclampsia cohort had significantly
total
triglycerides, and VLDL levels than those in the

higher mean BMI,

cholesterol,

HDL,

normal cohort (p < 0.05 for all). The LDL level was
also higher in the preeclampsia group, but did not
reach significance (p = 0.052). [Table 3]

Table 3: Comparison of lipid profile and BMI between groups

Variable (Mean + SD) p-value
Preeclampsia Cohort Normal Cohort

BMI (kg/m?) 27.7+3.7 23.5+2.8 <0.001
Total Cholesterol (mg/dL) 259.8+121.4 172.0+27.1 <0.001
HDL (mg/dL) 583+ 12.4 50.8+8.9 0.002
Triglycerides (mg/dL) 258.4+70.2 150.8 + 44.6 <0.001
LDL (mg/dL) 104.9 +28.3 92.7+23.0 0.052
VLDL (mg/dL) 50.9+12.4 30.68+£9.5 <0.001

he strongest correlation was observed with total
cholesterol (r = 0.649) and triglyceride (r = 0.612)
levels, followed by VLDL (r = 0.581). BMI also
showed a moderate positive correlation (r = 0.421).

HDL and LDL had weaker but still significant
correlations, with coefficients of 0.275 and 0.214,
respectively; all associations were significant (p <

0.05).[Table 4]

Table 4: Correlation of lipid profile and BMI with preeclampsia

Predictor Variable Correlation Coefficient (r) p-value
BMI 0.421 <0.001
Total Cholesterol 0.649 <0.001
HDL 0.275 0.004
Triglycerides 0.612 <0.001
LDL 0.214 0.028
VLDL 0.581 <0.001

A higher BMI was associated with increased odds of
preeclampsia (OR = 1.363, p = 0.048), and elevated
total cholesterol levels also significantly increased
the risk (OR = 1.081, p = 0.025). Other lipid

parameters, including HDL, triglyceride, LDL, and
VLDL levels, were not significantly associated with
preeclampsia (p > 0.05). [Table 5]

Table 5: Multivariate logistic regression analysis of risk factors for preeclampsia

Variable Beta Coefficient Standard Error Wald Statistic P-value Odds Ratio

BMI 0.31 0.157 3.894 0.048 1.363
Total Cholesterol 0.078 0.035 4.993 0.025 1.081
HDL 0.046 0.054 0.731 0.393 1.047
Triglyceride 0.019 0.029 0.417 0.519 1.019
LDL -0.048 0.035 1.883 0.17 0.953
VLDL -0.027 0.141 0.036 0.849 0.973

DISCUSSION cholesterol and BMI emerging as independent

predictors. In our study, the patients had a mean age
of 24.4 + 3.7 years. Similarly, Surbhi and Majhi
found the age of the patients to be 27.52 + 3.7 years.
Most patients in both groups were aged 24 years or

Our study found that elevated total cholesterol,
triglyceride, VLDL, and BMI levels were
significantly associated with preeclampsia, with total
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younger, with 43.4% in the normal cohort and 11.3%
in the preeclampsia group.!'!! Kumari et al. reported
that most women were between 20 and 25 years
(30%), but more preeclampsia cases were seen in
those aged 20 or younger (22.1%).01” These findings
suggest that younger maternal age may be common
across groups, with early maternal age potentially
contributing to a higher preeclampsia risk.

Our study showed that most patients belonged to the
upper-lower socioeconomic class, with 56.6% of the
normal group and 13.2% of the preeclampsia group.
Primigravida was common in the normal group,
whereas multiparity was frequent in the preeclampsia
group. Similarly, Ejaz et al., in a case-control study
of 150 pregnant women in Karachi, reported that
43.3% of preeclampsia cases and only 9.3% of
normotensive controls belonged to the lower
socioeconomic group.[’! In contrast, Maeda et al.
found that women who had been pregnant more than
once had a much lower chance of developing
preeclampsia, with the risk reduced by approximately
92%.1'7 These findings indicate that women from
lower socioeconomic backgrounds may be at higher
risk of developed preeclampsia, while previous
pregnancies reduce this risk.

Our study preeclampsia group had a significantly
higher mean BMI of 27.7 + 3.7 kg/m? compared to
23.5 + 2.8 kg/m? in the normal group (p < 0.001).
Similarly, Dantas et al. found in a study of 218
women that those with preeclampsia had a higher
mean BMI (25.3 + 4.8 kg/m?) than normotensive
women (23.5 = 3.7 kg/m? p = 0.02).1'5] In contrast,
Sharami et al. found a higher BMI in normotensive
women (28.66+3.32kg/m?) than in preeclampsia
(27.83 £2.20 kg/m?; p =0.18).1¢

In our study, total cholesterol, HDL, triglycerides,
and VLDL levels were significantly higher in the
preeclampsia group, while LDL levels were not
significant. Similarly, Thathagari et al. found mean
levels of total cholesterol (198.5+18.91), HDL
(50.63+9.35), LDL (84.5+16.16), VLDL
(42.75 +£4.72), and triglycerides (74.92 + 11.95) were
higher in preeclampsia (p<0.05).['71 Oyeniran et al.
reported higher total cholesterol, triglycerides, and
VLDL (p<0.001, p<0.001, p=0.007), and lower
HDL (p<0.001), while LDL was not significant
(p=0.068).1'81 Higher BMI and raised lipid levels,
especially cholesterol, triglycerides, and VLDL, are
strongly linked with preeclampsia across multiple
studies.

Our study found strong positive correlations for total
cholesterol (r=0.649), triglycerides (r=0.612), and
VLDL (r=0.581); moderate for BMI (r=0.421); and
weaker but significant for HDL (r=0.275) and LDL
(r=0.214) (p<0.05). Kamel et al. found
significantly higher levels of total cholesterol,
triglycerides, and VLDL in preeclampsia (p <0.05),
while LDL and HDL levels showed no difference.!')
Ghodke et al. reported no significant difference in
second-trimester VLDL (p =0.93).[2% These results
support the positive associations of cholesterol,
triglycerides, and VLDL with preeclampsia.

Enquobahrie et al. found that women who developed
preeclampsia had higher LDL, triglyceride, and
LDL/HDL ratios and lower HDL levels (p <0.05),
with a 3.6 times higher risk for cholesterol
>205mg/dL and a 4.15 times higher risk for
triglycerides >133 mg/dL.! This confirms that lipid
elevation is a strong predictor.

In our study, higher BMI (OR =1.363; p=0.048) and
total cholesterol (OR=1.081; p=0.025) were
independent predictors. Similarly, Paré et al. reported
a 1.65 times higher risk with BMI 25-30
(OR =1.65).22 Li et al. found that cholesterol raised
the adverse risk by 56.2% (OR = 1.562; p < 0.001).123
Sharami et al. found that BMI was not significantly
different (p=0.18). Triglycerides >175mg/dL
(OR=2.75) and HDL 40-50mg/dL (OR=3.37)
were significantly associated, while cholesterol
>205 mg/dL and LDL >108 mg/dL were not.['®! The
analysis showed that BMI and cholesterol are
independent risk factors, while triglycerides and
HDL also help predict the risk of preeclampsia. The
role of total cholesterol, triglycerides, and VLDL as
predictors of preeclampsia was consistent. BMI is an
independent risk factor, whereas LDL and HDL
levels show variable influences across studies.
Limitations

The study was limited by its small sample size, which
may have affected the generalisability. It was
conducted at a single centre, limiting the population
diversity. Only lipid levels during early pregnancy
were measured without follow-up in later trimesters.
Potential confounding factors, such as diet, activity
level, and genetic predisposition, were not assessed
in the analysis.

CONCLUSION

Elevated levels of total cholesterol, triglycerides, and
VLDL were significantly associated with
preeclampsia. BMI and total cholesterol were
identified as independent risk factors, indicating their
potential role in predicting the risk of disease.
Although HDL and LDL levels showed weaker
associations, they were still significant. These results
suggest that monitoring the lipid profile and BMI in
early pregnancy may help identify women at a higher
risk. Early detection and intervention can reduce
complications. Further studies with larger and more
various populations are needed to confirm these
associations and improve the preventive strategies.

REFERENCES

1. Albrecht M, Worthmann A, Heeren J, Diemert A, Arck PC.
Maternal lipids in overweight and obesity: implications for
pregnancy outcomes and offspring’s body composition.
Semin Immunopathol 2025; 47:10.
https://doi.org/10.1007/s00281-024-01033-6.

2. Uzan J, Carbonnel M, Piconne O, Asmar R, Ayoubi J-M. Pre-
eclampsia: pathophysiology, diagnosis, and management.
Vasc Health Risk Manag 2011; 7:467-74.
https://doi.org/10.2147/VHRM.S20181.

336

International Journal of Academic Medicine and Pharmacy (www.academicmed.org)
ISSN (0): 2687-5365; ISSN (P): 2753-6556



10.

11.

12.

13.

Machano MM, Joho AA. Prevalence and risk factors
associated with severe pre-eclampsia among postpartum
women in Zanzibar: a cross-sectional study. BMC Public
Health 2020; 20:1347. https://doi.org/10.1186/s12889-020-
09384-z.

Roberts JM, Hubel CA. The two stage model of preeclampsia:
variations on the theme. Placenta 2009;30 Suppl A: S32-7.
https://doi.org/10.1016/j.placenta.2008.11.009.

Staff AC. The two-stage placental model of preeclampsia: An
update. J Reprod Immunol  2019;134-135:1-10.
https://doi.org/10.1016/.jri.2019.07.00.

Spracklen CN, Smith CJ, Saftlas AF, Robinson JG, Ryckman
KK. Maternal hyperlipidemia and the risk of preeclampsia: a
meta-analysis. Am J Epidemiol 2014; 180:346-58.
https://doi.org/10.1093/aje/kwu145.

Lopez-Jaramillo P, Barajas J, Rueda-Quijano SM, Lopez-
Lopez C, Felix C. Obesity and preeclampsia: Common
pathophysiological mechanisms. Front Physiol 2018; 9:1838.
https://doi.org/10.3389/fphys.2018.01838.

Spradley FT, Palei AC, Granger JP. Increased risk for the
development of preeclampsia in obese pregnancies: weighing
in on the mechanisms. Am J Physiol Regul Integr Comp
Physiol 2015;309: R1326-43.
https://doi.org/10.1152/ajpregu.00178.2015.

Sween LK, Althouse AD, Roberts JM. Early-pregnancy
percent body fat in relation to preeclampsia risk in obese
women. Am J Obstet Gynecol 2015; 212:84. el-7.
https://doi.org/10.1016/j.aj0g.2014.07.055.

Roberts JM, Bodnar LM, Patrick TE, Powers RW. The role of
obesity in preeclampsia. Pregnancy Hypertens 2011; 1:6-16.
https://doi.org/10.1016/j.preghy.2010.10.013.

Surbhi, Majhi B. Role of lipid profile in early second trimester
for prediction of pre-eclampsia. Int J Reprod Contracept
Obstet Gynecol 2021; 10:3101.
https://doi.org/10.18203/2320-1770.ijrcog20212962.

Kumari N, Dash K, Singh R. Relationship between maternal
age and preeclampsia. IOSR J Dent Med Sci 2016;15(12):55—
57. https://www.iosrjournals.org/iosr-jdms/papers/Vol15-
Issue%2012/Version-8/L1512085557.pdf.

Ejaz S, Yaqoob R, Alkahtani R, Anila Khalique A, Azam M,
Mahmood N, et al. Association of socioeconomic status with
preeclampsia in Pakistani females. BioSight 2021; 2:50-7.
https://doi.org/10.46568/bios.v2i2.54.

. Maeda Y, Kaneko K, Ogawa K, Sago H, Murashima A. The

effect of parity, history of preeclampsia, and pregnancy care

20.

21.

22.

23.

on the incidence of subsequent preeclampsia in multiparous
women with SLE. Mod Rheumatol 2021; 31:843 8.
https://doi.org/10.1080/14397595.2020.1830466.

. Dantas EM de M, Pereira FVM, Queiroz JW, Dantas DL de

M, Monteiro GRG, Duggal P, et al. Preeclampsia is associated
with increased maternal body weight in a northeastern
Brazilian population. BMC Pregnancy Childbirth 2013;
13:159. https://doi.org/10.1186/1471-2393-13-159.

. Sharami SH, Tangestani A, Faraji R, Zahiri Z, Amiri A. Role

of dyslipidemia in preeclamptic overweight pregnant women.
Iran J Reprod Med 2012; 10:105-12.
https://pubmed.ncbi.nlm.nih.gov/25242982/.

. Thathagari V, C. M. VK. Evaluation of serum lipids in

preeclampsia: a comparative study. Int J Reprod Contracept
Obstet Gynecol 2018; 7:1372. https://doi.org/10.18203/2320-
1770.1jrcog20180998.

. Oyeniran OF, Changkat LL, Mohammed SO, Afolabi-

Oboirien O. A comparative study of serum lipid levels in
pregnant normotensive and pre-eclamptic women in Dalhatu
Araf Specialist Hospital, Lafia, Nigeria. Niger Med J 2023;
64:33-42.
https://pme.ncbi.nlm.nih.gov/articles/PMC11180238/.

. Kamel N, Munim W, Kareem AR, AalSaleh MRH, Subhi ML,

Al-Dujaili SAA. Lipid profile changes in pregnant women
with pre-eclampsia and their correlation with the severity of
pre-eclampsia. Al Mustansiriyah J Pharm Sci 2020;20(3): 105.
https://doi.org/10.32947/ajps.v20i3.766.

Ghodke B, Pusukuru R, Mehta V. Association of lipid profile
in pregnancy with preeclampsia, gestational diabetes mellitus,
and preterm  delivery. Cureus 2017;9:  el420.
https://doi.org/10.7759/cureus.1420.

Enquobahrie DA, Williams MA, Butler CL, Frederick IO,
Miller RS, Luthy DA. Maternal plasma lipid concentrations in
early pregnancy and risk of preeclampsia. Am J Hypertens
2004; 17:574-81.
https://doi.org/10.1016/j.amjhyper.2004.03.666.

Paré E, Parry S, McElrath TF, Pucci D, Newton A, Lim K-H.
Clinical risk factors for preeclampsia in the 21st century.
Obstet Gynecol 2014; 124:763-70.
https://doi.org/10.1097/a0g.0000000000000451.

Li P, Jiang Y, You Y. Predictors of adverse pregnancy
outcomes in severe preeclampsia: A  retrospective
observational study. Medicine (Baltimore) 2025;104: e42258.
https://doi.org/10.1097/MD.0000000000042258.

337

International Journal of Academic Medicine and Pharmacy (www.academicmed.org)
ISSN (0): 2687-5365; ISSN (P): 2753-6556



