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ABSTRACT

Background: Preeclampsia is a complicated condition that commonly appears after 20 weeks of gestation and is
manifested by hypertensive syndrome accompanied by proteinuria.

Objective: To determine the association between dyslipidemia and preeclampsia and evaluate its potential role as a
predictive marker for earlier diagnosis and therapeutic management.

Method: This comparative cross-sectional study was conducted at Gulab Devi Teaching Hospital, Lahore, from June 26,
2024, to December 26, 2024. A total of 60 pregnant women were enrolled, including 30 cases with preeclampsia and 30
normotensive pregnant women as controls. Lipid profile parameters, including total cholesterol (TC), triglycerides (TG), LDL-
C, and HDL-C, were measured and recorded using a structured questionnaire. Data was analyzed using SPSS version

27.0. An independent sample t-test was applied to compare mean lipid levels between cases and controls to assess the
association between dyslipidemia and preeclampsia.

Results: Among the 60 pregnant women, the mean * standard deviation (SD) of triglycerides (TG) was 175.70 + 23.28
mg/dL in controls and 261.60 + 84.55 mg/dL in preeclamptic cases. The mean + SD of low-density lipoprotein cholesterol
(LDL-C) was 188.10 £ 29.12 mg/dL in controls and 223.50 + 59.32 mg/dL in cases. Total cholesterol (TC) and high-density
lipoprotein cholesterol (HDL-C) showed no statistically significant difference between the groups. The severity of
preeclampsia was also evaluated to assess its relationship with lipid profile parameters.

Conclusion: Elevated levels of low-density lipoprotein cholesterol (LDL-C) and triglycerides (TG) were observed in women
with preeclampsia compared to normotensive pregnant women, while high-density lipoprotein cholesterol (HDL-C) and total
cholesterol (TC) showed no statistically significant differences between the groups. These findings suggest a possible
association between dyslipidemia and preeclampsia; however, preeclampsia is a multifactorial condition, and the role of
potential confounding factors should be considered when interpreting the results.
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INTRODUCTION:

Preeclampsia, also referred to as “pregnancy-induced hypertension,” is characterized by high blood pressure
and proteinuria, which leads to damage to various organs. Typically arises in the 20" week of gestation and
can cause life threatening condition in both mother and baby. Blood vessels become more prone to constriction
and important organs like the liver don’t get the blood flow they require which can lead to liver dysfunction (1).
Key risk factors to preeclampsia include first-time mothers, females with a family history of preeclampsia,
females with a previous history of preeclampsia, and those with autoimmune disorder can complicate pregnancy
(2),(3),(4). Poor nutrition, age, kidney dysfunction, diabetes, either gestational or stress, low socioeconomic
status, and inadequate prenatal care all play a dire role in the development of preeclampsia (5). Diagnosing
preeclampsia is not always straightforward, as it requires monitoring of specific changes over time. The main
criteria incorporate blood pressure of 140/90 mm of Hg or higher, consistent over two checks at least four hours
apart. Proteinuria hallmark of preeclampsia is the finding excess protein in urine due to kidney dysfunction. If
the protein levels reach 300 mg or more in a 24 — hour urine collection, or show a protein -to -
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creatinine ratio of 0.3 or higher it suggests that the kidneys are under strain. Alternative signs involve blurring
of vision, fluid retention (edema) due to endothelial damage, severe headache, upper abdominal pain, vomiting,
shortness of breath, ruling out disease that mimic with preeclampsia which make diagnose tricky is also
important like chronic hypertension or gestational hypertension, immune disorder can also resemble
preeclampsia(6),(7),(8),(9).

Dyslipidemias refer to a group of conditions where there are abnormal levels of lipids in the blood, including
cholesterol and triglycerides. Besides genetic factors, conditions like obesity, diabetes, hypothyroidism, and
chronic kidney disease contribute to dyslipidemias. Certain medications, like beta-blockers and corticosteroids,
also elevate lipid levels(10). During pregnancy, a woman's body goes through a series of finely changes in lipid
metabolism to support both her and the developing baby's energy. These changes are significant and are
considered normal and necessary to support pregnancy. However, if lipid levels increase excessively, this can
lead to complications particular in cases of pregnancy — related disorders like preeclampsia and gestational
diabetes (11). From improving clinical outcomes to increasing the scientific knowledge of the disease process,
there are various benefits in studying lipid profiles in preeclampsia. When a woman develops preeclampsia
during pregnancy, her body undergoes many changes, and an alteration in lipids metabolism is one of them.
Assessment of lipids are helpful to uncover the contribution of abnormal lipid metabolism. Will also be helpful
in predicting early identification of preeclampsia development. Enabling early intervention, risk prediction,
enabling better prenatal care. Additionally, it highlights the long -term cardiovascular risk for affected women
(12). Knowledge about maternal lipid dynamics can help and prevent babies from complications such as
macrosomia, preterm births, and newborn metabolic problems (13).

Fetal obesity and macrosomia have been linked to high levels of triglycerides and non — essential fatty acids in
maternal circulation (14). To determine potential biomarkers which may indicate increased preeclampsia risk
(15).Preeclampsia is a major pregnancy complication associated with maternal and fetal morbidity. Alterations
in lipid profile have been suggested as a potential risk factor for pre-eclampsia, but evidence remains
inconsistent. This study was conducted to evaluate the association between lipid profile parameters and
preeclampsia in pregnant women. Based on potentially relevant studies published earlier, it is hypothesized
that the lipid profile will be deranged in preeclamptic female on comparison with female without preeclampsia.

METHODOLOGY:

It was a comparative cross-sectional study. In which individuals diagnosed with disease were taken as case
and individuals without disease were taken as controls. The research spanned from June 26, 2024 to December
26, 2024, a period of six months. Females between the ages of 18-45 were included, females with preeclampsia
were included, females without preeclampsia were also incorporated as controls, females below 18 years and
above 45 years of age were eliminated, those suffering from renal disease, hepatic disease or critically ill were
omitted, females not willing to participate were left out. The study was conducted at the Gulab Devi Educational
Complex. The target population of our study comprised females with and without preeclampsia who had been
admitted to the gynecology ward of Gulab Devi Teaching Hospital. A non — probability (purposive) sampling
technique was used. A single 3 cc clotted fasting blood sample was collected from each pregnant woman with
and without preeclampsia, who presented to the gynecology outpatient department (OPD) or gynecology ward
of Gulab Devi Teaching Hospital. All samples were obtained after 20 weeks of gestation (range: 20—-36 weeks)
and processed in the Chemical Pathology Laboratory of Gulab Devi Educational Complex.

+1(p)(1-p)(Zp+2%)?
Formula: n=_""" vty (16)

(P1—P2)?

Where; r =1 (ratio between control and cases) Z a2 =1.96 Zf3 = 0.84 P1 =0.217 (21.7 %) P2 = 0.03 (3 %) (p)=
average of p1 and p2. Using these value we got a sample size of 50 for each case and control. Due to limited
patient availability during the study period, a total of 60 participants were enrolled, including 30 cases and 30
controls. All statistical analyses were performed with a 95% confidence interval, and a p-value <0.05 was
considered statistically significant. The current study included 60 females, both with and without preeclampsia
Informed consent was obtained from them. Lipid profile (LDL, HDL, Triglycerides, Total cholesterol) was
measured by the Lipid profile kit. The Microlab 300 automated analyzer was used based on the principle of
Beer’'s Law. The study protocol was approved by the Institutional Review Board (IRB) of Gulab devi educational
complex, Allied Health Sciences on 15 May 2024 with approval number (GPMI/ AHS/IRB -11924) to ensure
that the research was conducted ethically and in accordance with all relevant guidelines and regulations. Study
variables include age, blood pressure, BMI, proteinuria, gestational age, gestational history, previous history of
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disease, risk factors like obesity, family history, Total Cholesterol, LDL-C, HDL-C, VLDL Triglycerides. The
statistical tests that were applied to the results after they were collected from questionnaires included the
independent sample t-test, chi-square test and descriptive statistics such as mean, median, mode, and standard
deviation. All collected data were statistically analyzed by using SPSS version 26.

RESULTS: Table 1 conveys the baseline characteristics and lipid parameters of the two comparing group.
Meant S.D of gestational age, systolic and diastolic BP of both normal and disease groups were statistically
significant (p <0.05). While statistically, age, gravida and parity were not significant. The mean = S. D of total
cholesterol of the normal group was 199.73+28.914 and the disease group was 208.53+53.453 the (P>0.05). It
was found to not be significantly different in both group of comparison. The mean + S. D of HDL between the
normal and disease group were statistically not significant. Mean = S.D of LDL of both groups were
223.504£59.3224 and 188.10+29.1173, respectively (p <0.05) define the significance. Mean + S.D of TG was
175.704£23.2751 in normal group while 261.6+84.5508 in the disease group (p<0.05) which shows the results
are significant.

Table 1: Inferential statistics of all variables

Variable Normal group Disease group P value Remarks
Age 28.03+4.013 29.6345.327 0.194 Not Significant
Gestational age 32.1043.943 35.131+2.675 <.001 Significant
Systolic Bp 114.43+9.486 161.93114.985 <.001 Significant
Diastolic Bp 75.00+4.7344 97.93+11.591 <.001 Significant
Total cholesterol 199.731£28.914 208.53+53.453 0.431 Not Significant
HDL 46.00+10.164 42.86+13.242 0.308 Not Significant
LDL 188.10+29.1173 223.50459.3224 0.005 Significant
Triglycerides 175.70+23.2751 261.6+84.5508 <.001 Significant

Results are expressed as meant S.D. P-value was obtained from Independent ‘t’ test. P<0.05 is considered
statistically significant.

Table 2 shows that women with preeclampsia had significantly higher systolic and diastolic blood pressures,
were more often in later stages of preghancy, and had proteinuria, especially severe cases. The previous history
of preeclampsia and family history were also more common among cases. In contrast, age, parity, gravidity,
and obesity did not differ significantly between the groups. These results highlight that blood pressure,
gestational age, proteinuria, and relevant personal or family history are closely associated with preeclampsia.
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Table 2: Measure of association

Variables Code Normal Disease X2 P-value

25 or below 8 9
Age 26-35 22 17 - -

36-45 0 4

Systolic bp 110 or below 13 0
Normal 111-129 15 0 - -
High 130-200 2 30

Diastolic bp 70 or below 10 0
Normal 71-89 19 2 - -
High 90-130 0 28

Gestational Age Between 20-30 10 2 -- -
Between 30-40 20 28

Parity Primi para 6 13 3.77 0.052
Multi para 24 17

Gravidity Primi gravida 3 4 - --
Multi gravida 27 26

Proteinuria Nil 27 0
Moderate 3 10 - --
Severe 0 20

Previous history Yes 6 16 7177 0.007
No 24 14

Obesity Yes 11 18 3.270 0.071
No 19 12

Family history Yes 4 12 5.455 0.020
No 26 18

DISCUSSION: The recent focus on the relationship between preeclampsia and lipid profile emphasizes how
impairment in lipid profile can be a cause of preeclampsia. Inspired by this complicated relationship we set out
to clarify the association between the lipid profile in pregnant females with and without preeclampsia. The
relation of age with preeclampsia was found to be non- significant in our study. A previously reported study had
shown that the altered lipid profile had the link with increased age (17),(18). Meanwhile, gestational age showed
statistically significant behaviour in our study (19). Significant association between systolic and diastolic blood
pressure of preeclamptic females compared to those without preeclampsia was noticed and the same
significance was shown by other studies (20),(21).

Building on the findings of Md. Zakir Hossain and consistent results from other studies [High level of TGs and
TC in preeclampsia women was found. Increased LDL in women with preeclampsia in contrast to normal.
Decrease in HDL levels in preeclampsia women compared to normal. Our investigation showed unveiled
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different trends. Notably, lipid profile including TC, TG, LDL and HDL [ The TC among both groups showed the
p >0.05 which was not statistically significant. But the TG’s among normal group and disease group was
showing the p <0.05 which was significant. The LDL also showed significant relationship. HDL showed non-
significant relation. High levels of TC encourage the production of free radicals which were considered uncertain
to the development of preeclampsia. Raised levels of TG’s perhaps significant and considered as part of
pathogenesis of preeclampsia, which was supported by our result. There was evidence that a rise in TG’s in
preeclampsia has a relationship with systolic and diastolic blood pressure (22), which was also significant in
our study. Fall in HDL might be due to insulin resistance in preeclamptic women (18). These results lead to
more through investigation of possible risk factors that could be the cause of preeclampsia. About 10% with
normal pregnancy had the previous history of preeclampsia.ln comparison to the disease about 26.67% of our
patient had the previous history.There was not significance association found between them. Around 18.33%
of normal had obesity and 31.67% had not in relation to the disease almost 30% patients had obesity, while
20% had not. The BMI in our study was shown to be non-significant in contrast to the normal which was
oppositely reported in the mentioned study. Obesity may be the cause of endothelial dysfunction of placenta
which may be the reason of preeclampsia.Study by Olalere et al and Md Zakir et al (18) revealed that TC was
significantly higher compared to the other lipid panel or parameters in females with preeclampsia than those of
without that opposes our study (23). In our study, the difference in the mean and standard deviation of
triglycerides of both normal and disease groups was statistically significant. Akter et al (24), Jaggannath Patar
et al (25) also observed the significant rise in TG’s .

In the present study, the of LDL of both the normal and disease was statistically significant, and the same
observation of a significant rise in LDL in females with preeclampsia as compared to those without preeclampsia
was illustrated by Kumari et al (26)and Taravati &Tohidi et al (27). In the existing study, the HDL was not
statistically significant. Mulder et al and Rajeshwari observed a significant fall in HDL levels in females with
preeclampsia as compared to those without preeclampsia that is opposite to the findings of our study.(28),(29).
This alteration potentially heightens the cardiovascular risk in long term. As HDL is known for its protective
measures against Myocardial Infarction like cardiovascular diseases(30). It highlights the need for regular
assessment and management of lipid profiles in patients with preeclampsia. Implementing target interventions,
including diet, good lifestyle, stress free life, exercise, can help to overcome these risks. It is important to note
that pre-eclampsia is a multifactorial condition influenced by genetic predisposition, maternal comorbidities such
as diabetes and chronic hypertension, and environmental factors. These potential confounding variables may
affect lipid metabolism and preeclampsia outcomes, and were not controlled for in our study, limiting causal
interpretations. Furthermore, the severity of preeclampsia (mild vs severe) and progression to eclampsia can
influence lipid profile alterations, and stratifying patients by severity in future studies could provide more
nuanced insights into these associations. Further research should be directed at a large population size towards
understanding different mechanistic pathways and their probable risks their impact on patients health, thereby
informing clinical guidelines for the early detection of dyslipidemia in pregnancy and preeclampsia and their
management.

CONCLUSION: In our research setting the comparison of lipid profiles in females with and without
preeclampsia, it is influential that those patients with preeclampsia exhibit a significant decline in HDL level
along side increase in the other lipid profile parameters TC, TG'’s, and LDL among which TG’s and LDL-c are
more intensified.
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