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ABSTRACT 

Objective: To determine the relationship between maternal plasma lipid concentration in early pregnancy and risk of 
preeclampsia. 
Study Design: Cross-sectional study. 
Place and Duration of Study: Gynecology and Obstetrics Department Pak Emirates Military Hospital, Rawalpindi Pakistan, 
Jan 2019 to Jan 2020. 
Methodology: A total of 500 pregnant women who came for routine antenatal checkup and underwent serum lipid profile 
testing at 13th week of pregnancy were included in our study. They were followed up till the end of pregnancy for any signs 
and symptoms of pre-eclampsia. Age and lipid profile parameters were correlated with the presence of preeclampsia in the 
study participants. 
Results: Out of 500 pregnant women studied, 443(88.6%) had no preeclampsia during the course of pregnancy while 53(11.4%) 
had preeclampsia. Mean age of participants was 33.72±6.731 years. With binary logistic regression analysis, it was found that 
raised levels of total cholesterol, triglycerides and low density lipoprotein cholesterol at 13 weeks of pregnancy had 
statistically significant relationship with presence of preeclampsia later among the target population. 
Conclusion: Deranged lipid profile emerged as strong predictor of preeclampsia in our target population. Raised total 
cholesterol level, triglyceride levels and low density lipoprotein levels were significantly more in patients who developed 
preeclampsia as compared to those who did not develop this condition. 
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INTRODUCTION 

Pregnancy, though a physiological condition but 
still lead to multiple changes in various parameters of 
the human body predisposing it to all of pathological 
conditions during this time.1 Women undergo a lot of 
metabolic and endocrine variations at different stages 
of pregnancy.2 Glycemic, lipid and electrolyte 
abnormalities may occur at any point during the 
course of pregnancy and if not addressed in time may 
lead to long term untoward consequences both for the 
mother and baby.3 

Blood sugars and lipid metabolism has been one 
of the most important physiological function of human 
body. Any alteration or problem in this metabolic 
pathway may lead to undesirable consequences. 
Pregnancy may affect the lipid metabolism in one way 
or the other. Number of conditions related to lipid 
metabolism and fat accumulation in various organs of 
the body have been reported during the pregnancy. 4,5 

Various studies done in the past have shown 

some correlation of abnormal lipid profile in early 
pregnancy with preeclampsia and adverse maternal 
and fetal outcomes. Enquobahrie et al. conducted a 
study in 2004 with the objective to study the impact of 
lipid abnormalities in early phase of pregnancy and 
risk of preeclampsia later on. They came up with the 
findings that these two parameters have a significant 
association and early recognition of lipid abnor-
malities may help in prevention of preeclempsia.6 
Spracklen et al. in 2014 published a met analysis in this 
regard and concluded that all parameters of choles-
terol other than HDL cholesterol if elevated in early 
part of pregnancy may precipitate preeclampsia later 
on and cause various complications.7 Jin et al. in 2016 
published a study with the objective to investigate the 
associationsbetween lipid abnormalities during the 
pregnancy and complications among the mothers and 
babies. They revealed that among Chinese population, 
high level of triglycerides during the early part of 
pregnancy may be related to number of serious mater-
nal and fetal complications.8 Alahakoon et al. in 2020 
after a similar study concluded that pathophysiology 
of preeclampsia may be related to abnormal lipid 
metabolism and that may be cause of preeclampsia 
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symptoms among patients with lipid abnormalities. 
The lipid abnormalities of mother and babies may not 
be left unaddressed because they may have 
consequences related to heart problems.9 

Prevention has always been the best and cost-
effective strategy. Identifying the risk factors and 
addressing them in time may save the individual from 
grave consequences. In obstetric settings it is usually 
two individuals which are directly affected, the 
mother and baby which make the situation more 
delicate for the treating physicians. Nazli et al. in 2013 
published a similar study in Khyber Pakhtunkhwa 
Province of Pakistan and concluded that serum lipids 
were found significantly higher among the patient 
suffering from pre-eclampsia and eclampsia, thus 
early assessment may be helpful in prevention of 
complications in these patients.10 This study was 
planned with the rationale to determine the relation-
ship between maternal plasma lipid concentration in 
early pregnancy and risk of preeclampsia. 

METHODOLOGY 

The study was  cross-sectinal study conducted in 
Gynecology and Obstetrics Department Pak Emirates 
Military Hospital, Rawalpindi Pakistan, from January 
2019 to January 2020. Ethical approval was obtained 
from Internal Review Board of Pak Emirates Military 
Hospital (IREB Letter no: A/28/Dated 28 Dec 2018). 
Study was explained and informed consent was taken. 
WHO Sample Size Calculator was used for sample 
size calculation with population prevalence 
proportion increased plasma lipids in pregnancy as 
10%.11 Non probability consecutive sampling 
technique used to gather the sample.  

Inclusion Criteria: All the pregnant women between 
18 and 45 years of age reporting for routine antenatal 
checkup at 13th week of pregnancy ready for follow up 
visits till he end of pregnancy were included.  

Exclusion Criteria: Diagnosed cases of hypertension, 
type-II diabetes mellitus, gestational diabetes mellitus, 
ischemic heart disease, morbid obesity or any 
metabolic or endocrine disorder, Patients with history 
of preeclampsia or eclampsia in previous pregnancies 
were also excluded from the study. Patients with past 
or current history of lipid lowering drugs or any 
medications interfering with the blood pressure or 
lipid metabolism were also excluded from the study. 
Patients who could not be followed up till the end of 
pregnancy were also not included in the final analysis. 

Pregnant women meeting the inclusion/ 
exclusion criteria coming for routine antenatal 

checkup underwent blood sampling at 13th week of 
pregnancy. Intravenous blood samples were collected 
from the cirrhosis patients with the help of 5ml 
syringe. Serum was separated and stored at −40°C 
until analyzed for lipid profile and fatty acids by 
micro-lab 300 and gas chromatography (GC 8700, 
Perkin–Elmer Ltd). Lipid profile performed by kit 
method (Merck, Germany) included total cholesterol 
(TC), triacylglycerol (TAG), high density lipoprotein–
cholesterol (HDL-C), low density lipoprotein–
cholesterol (LDL-C), very low density lipoprotein–
cholesterol (VLDL-C) and total lipids. 

Hypercholesterolemia in our analysis was defined as: 
TC >200 mg/dl and/or HDL-cholesterol >40 mg/dl 
and/or LDL-cholesterol >130 mg/dl and for 
hypertriglyceridemia value of TG >150 mg/dl.12 

Patients were followed up till the end of 
pregnancy and looked for signs and symptoms of 
preeclampsia with relevant clinical and laboratory 
investigations.13 

All statistical analysis was performed by using 
the Statistics Package for Social Sciences version 24.0 
(SPSS-24.0). Mean and standard deviation for the age 
of study participants was calculated. Frequency and 
percentages for patients developing preeclampsia and 
patients with abnormal lipid profile were calculated. 
Chi-square was applied to look for any association 
between the variables and binary logistic regression 
analysis was applied to look for the extent of 
association of lipid profile parameters with 
preeclampsia. The p-value of less than or equal to 0.05 
were considered as significant. 

RESULTS 

Target population was all pregnant women who 
underwent lipid profile assessment at 13th week of 
pregnancy and agreed to follow up till the end of 
pregnancy but with the application of inclusion and 
exclusion criteria and consent of the individuals 500 
women were finally recruited in the study which were 
followed up and analyzed. Out of 500 pregnant 
women studied, 443(88.6%) had no preeclampsia 
during the course of pregnancy while 53(11.4%) had 
preeclampsia. Mean age of participants was 
33.72±6.731 years. Table shows that raised total 
cholesterol, triglyceride and LDL cholesterol levels 
had statistically significant relationship with 
preeclampsia (p-value<0.05). With binary logistic 
regression analysis, it was found that these parameters 
of raised levels of total cholesterol, triglycerides and 
LDL cholesterol at 13 weeks of pregnancy had 
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statistically significant relationship with presence of 
preeclampsia later among the target population while 
age and HDL levels had no such association. 
 

Table: Outcome of Various Variables Studied in the Analysis 
(n=500) 

Variables No preeclampsia Preeclampsia 
p-

value 

Age 

0.613 <35 years 210(47.4%) 25(43.8%) 

>35 years 233(52.6%) 32(56.2%) 

Total cholesterol 

0.007 Normal level 340(76.7%) 34(59.6%) 

>200mg/dl 103(23.3%) 23(40.4%) 

LDL cholesterol 

0.010 Normal level 259(58.4%) 23(40.3%) 

>130mg/dl 184(41.6%) 34(59.7%) 

Triglyceride levels 

<0.001 Within limit 302(68.2%) 25(43.8%) 

>150mg/dl 141(31.8%) 32(56.2%) 

HDL levels 

0.092 Within limit 277(62.5%) 42(73.7%) 

Deranged 166(37.5%) 15(26.3%) 
 

DISCUSSION 

Preeclampsia has not been an uncommon 
condition associated with pregnancy in all parts of the 
world. Multiple risk factors have already been 
identified which predispose a woman to develop this 
clinical condition during pregnancy.14 Aziz et al. 
published a similar study in 2007 in Pakistan journal 
of medical sciences with the objective to evaluate the 
role of lipid profile alteration in thedevelopment of 
Pre-eclampsia. They studied only 32 cases and came 
up with the findings that the serum triglyceride 
concentrations increased significantly (232.18±106.41 
vs. 113.12±21.3, p<0.01) while Serum HDL-cholesterol 
concentrations decreased significantly 

(39.75±11.99 vs. 51.18±06.09, p<0.01) in pre-
eclamptic group as compared to normal pregnant 
women.15 Due to this significant association in or 
population we planned this study on a larger scale 
with more sample size to ascertain the relationship 
between maternal plasma lipid concentration in early 
pregnancy and risk of preeclampsia among pregnant 
women managed at our tertiary care teaching obstetric 
facility. 

Gohil et al. in their study published in 2011 with 
the objective to evaluate lipid profiles in subjects with 
preeclampsia and to determine if there is any change 
in lipid profiles in subject of preeclampsia as 
compared to normal antenatal females, non-pregnant 
females and post-partum females. They concluded 

that dyslipidemia in the form of significantly 
decreased HDL concentration and significantly 
increased total cholesterol, LDL, VLDL & Triglycerides 
concentration is conspicuously evident in subjects of 
preeclampsia as compared to non-pregnant, 
normotensive pregnant and postpartum subjects.16 
Our results were abit different, total cholesterol, 
triglyceride and LD cholesterol levels emerged as a 
strong factors to predict the problemist but HDL levels 
had no significant relationship with presence of 
preeclempsia in our study. 

Pusukuru et al. in 2016 performed a study with 
the objective to study the levels all the lipid profile 
parameters among pregnant ladies in last two 
trimesters. They concluded that total mean cholesterol 
levels, triglyceride levels, HDL cholesterol levels, 
VLDL cholesterol levels and LDL cholesterol levels get 
altered in second and third trimester and more in third 
trimester.17 These results form the basis for our results 
as a huge percentage of our participants also had 
deranged lipid profile and if this has clear association 
with preeclampsia or other complications then this 
evil needs to be nipped in the bud by managing the 
lipids as early as possible. 

Enaruna et al. in 2014 performed an interesting 
study and looked for the derangement in lipid profile 
and uric acid levels among the pregnant women 
suffering from preeclampsia. They came up with the 
findings that women with severe preeclampsia have 
higher uric acid levels as compared to women without 
preeclampsia stating that uric acid levels may get 
raised as cause or effect of preeclampsia. All the lipid 
profile parameters were also statistically significantly 
elevated among the patients with preeclampsia as 
compared to those without any signs or symptoms of 
preeclampsia.18 We designed our study with a narrow 
cope and only studied the relationship of various lipid 
profile parameters with presence of eclampsia which 
turned out to be significant. 

Study design posed a major limitation to this 
study. Follow up was very difficult and a lot of 
patients lost to follow up till the end of pregnancy. 
Patients developing preeclampsia may over represent 
as asymptomatic and healthy patients would be 
making most part of the patients who were lost of 
follow-up. Confounding factors which were not 
catered for in the study design may also hinder in 
generalization of results and concluding that abnormal 
lipid profile may be cause or risk factor for 
preeclampsia. 
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CONCLUSION 

Deranged lipid profile emerged as strong predictor of 
preeclampsia in our target population. Raised total 
cholesterol level, triglyceride levels and LDL levels were 
significantly more in patients who developed preeclampsia 
as compared to those who did not develop this condition. 
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