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Abstract 

Objectives: To determine the frequency of hypertriglyceridemia in women with pre-eclampsia 
Study design: Descriptive study. 
Settings: Department of Obstetrics and Gynaecology MCH, PIMS Hospital, Islamabad from 7th October 
2016 to 6th April 2017. 
Materials & Methods: A total of 214 pre-eclamptic women after 20 weeks of gestation between 18 to 40 
years of age were included. Patients with other chronic or pre-existing diseases like known 
hyperlipidemias and metabolic syndrome were excluded. All enrolled women underwent detailed medical 
history and examination. Blood pressure and proteinuria by dipstick method was checked by a staff 
nurse. Serum triglyceride levels were done by PIMS laboratory. p-value ≤ 0.05 was taken as significant.  
Results: Age range in this study was from 18 to 40 years with mean age of 30.47 ± 5.89 years. Majority 
of the patients 121 (56.54%) were between 31 to 40 years of age. Mean gestational age was 27.20 ± 
4.78 weeks. Hypertriglyceridemia in patients developing pre-eclampsia was found in 61 (28.50%) 
patients, whereas there was no hypertriglyceridemia in 153 (71.50%) patients. 
Conclusion: This study concluded that frequency of hypertriglyceridemia in women with preeclampsia is 
quite high.  
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Introduction 

Pre-eclampsia is a multi-organ disorder of pregnancy 
that manifests after 20 weeks of gestation with new-
onset hypertension and proteinuria. Pre-eclampsia is 
a major contributor to maternal and perinatal 
morbidity and mortality worldwide, especially in 
developing countries. In Africa and Asia, they 
contribute to 9% of deaths.1    

Pre-eclampsia can progress to cause maternal liver 
dysfunction, renal impairment and ultimately 
seizures and death. The fetus is affected by 

intrauterine growth restriction, preterm birth, stillbirth 
or neonatal death2, and these women have an 
increased lifetime risk of cardiovascular disease 
compared with the rest of the population.3 

Dyslipidemia (especially hypertriglyceridemia) has 
been reported as being part of the pre-eclampsia 
disease process. Hypertriglyceridemia is well 
documented as an endothelial disruptor in 
atherosclerosis and is a potential candidate for the 
endothelial dysfunction seen in this disease. During 
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pregnancy, a progressive increase in serum 
triglyceride levels is observed. Hormonal variations 
during pregnancy affect lipid metabolism. During 
pregnancy, there is an increase in the hepatic lipase 
activity and a decrease in lipoprotein lipase activity, 
the net effect of which will be an increase in 
circulating triglycerides and the second step of 
uptake of the remnant chylomicrons by the liver is 
delayed so it leads to accumulation of triglycerides in 
plasma. Several reports have suggested that women 
with pre-eclampsia display further changes in lipid 
metabolism with increases in circulating levels of 
triglycerides.4 

Recent studies show that there exists a consistent 
positive association between elevated maternal 
triglycerides and the risk of pre-eclampsia. Increased 
triglycerides levels and delayed triglycerides 
clearance and high blood pressure are the reasons 
for the development of preeclampsia. In a study by 
Dr Urmilla, Women who subsequently developed 
preeclampsia had 25.3% higher concentration of 
triglyceride levels than normotensive women.5 

Similarly in a study by Phalak P, Tilak M there was a 
significant rise in triglyceride levels in pre-eclampsia 
as compared to normal pregnancy.4 

Meta-analysis of the results of the 24 case-control 
studies show that pre-eclampsia is associated with 
higher levels of serum triglycerides (95% CI 0.60–
0.96, P<0.001)6  

There are some local studies addressing the 
relationship between hyperlipidemias and pre 
eclampsia7,8 but there were no local studies about the 
relationship of pre-eclampsia with isolated 
hypertriglyceridemia. So, a simple measurement of 
serum triglyceride levels instead of whole lipid profile is 
much more beneficial and cost-effective in a low socio-
economic population of developing countries like 
Pakistan. With this background in mind, the study was 
conducted in the Department of Obstetrics and 
Gynecology to investigate the relationship between 
serum triglyceride concentration and development of 
preeclampsia.  

Methodology 
It is a descriptive case series study conducted in the 
Department of Obstetrics and Gynaecology, PIMS 
Hospital, Islamabad from 7th October 2016 to 6th 
April 2017. The sample size was calculated using 

WHO sample size calculator with a margin of error 
6%, Confidence level 95% and anticipated 
population proportion 25.3.5 Non-probability, 
consecutive sampling technique was used. A total of 
214 pre-eclamptic pregnant women between 18-40 
years of age were included in singleton pregnancy 
and gestational age of 20 weeks onwards. Women 
with essential hypertension and any other chronic or 
preexisting diseases like know hyperlipidemias and 
metabolic syndrome were excluded. Pre-eclampsia 
was taken as the occurrence of raised blood 
pressure of > 140/90 after 20 weeks of gestation 
with positive proteinuria > +1 by dipstick method.  

Data Collection Procedure: With the approval of 
the institutional ethics committee, all patients 
presenting at MCH antenatal clinic and fulfilling the 
inclusion criteria was recruited after informed verbal 
consent. 

All enrolled women were undergone detailed medical 
and menstrual history followed by a general, 
systemic and obstetrical examination. Blood 
Pressure was checked by outpatient and inpatient 
MCH staff nurse by a standard method. Proteinuria 
was checked by dipstick method by MCH staff nurse 
in daycare OPD and inpatient staff nurse. A venous 
blood sample was taken for serum triglyceride levels 
and other routine investigations in non- fasting state 
by a staff nurse and were done by PIMS laboratory. 
All information was recorded in a specially designed 
proforma. 

Data was entered in SPSS version 11.0 for analysis. 
Mean and SD were calculated for quantitative 
variables like age, gestational age, and parity. 
Frequencies and percentages were calculated for 
qualitative variables like triglyceride levels. Effect 
modifiers like age, gestational age and parity were 
controlled by stratification. For post-stratification, chi-
square was applied. p-value ≤ 0.05 was taken as 
significant.  

Results 
The age range in this study was from 18 to 40 years 
with mean age of 30.47 ± 5.89 years. Majority of the 
patients 121 (56.54%) were between 31 to 40 years 
of age as shown in Table I. Mean gestational age 
was 27.20 ± 4.78 weeks (Figure I). 54% women had 
parity less than 3 and 45% were above para 3.  
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Table-I: Age distribution of patients (n=214). 
Age (in years) No. of Patients %age 

18-30 93 43.46 

31-40 121 56.54 

Total 214 100.0 

Mean ± SD = 30.47 ± 5.89 years 

 

Figure-I: Distribution of patients according to 
gestational age (n=214). 

Hypertriglyceridemia in patients developing pre-
eclampsia was found in 61 (28.50%) patients, 
whereas there was no hypertriglyceridemia in 153 
(71.50%) patients as shown in Figure II. 

 
Figure II: Frequency of Hypertriglyceridemia in patients 
developing pre-eclampsia (n=214). 

 

When Stratification of Hypertriglyceridemia was done 
on age groups, it was found that there was no 
significant difference between different age groups 
(p-value 0.284) as shown in Table II. Similarly, the 
stratification of Hypertriglyceridemia with respect to 
gestational age also showed no significant difference 
between different groups (p-value 0.156). Patients 
presenting with preeclampsia before 28 weeks had a 
high prevalence of Hypertriglyceridemia 43 (31.85%) 
as compared to those presenting after 28 weeks 18 

(22.78%). High parity has no significant association 
with Hypertriglyceridemia (p-value 0.526) as shown 
in stratification with respect to parity.  

Table II: Stratification of Hypertriglyceridemia with 
respect to age groups, gestational age and parity 

 
 

Hypertriglyceridemia p-
value* Yes No 

Age (years)  
 

0.284 
18-30 23 (24.73%) 70 (75.27%) 

31-40 38 (31.40%) 83 (68.60%) 

Gestational Age (weeks) 

0.156 
20-28 weeks 43  

(31.85%) 
92 (68.15%) 

>28 weeks 18  
(22.78%) 

61 (77.22%) 

Parity 

0.526 ≤3 36 (30.25%) 83 (69.75%) 

>3 25 (26.32%) 70 (73.68%) 

*P<0.05 was taken as level of significance 

Discussion 
Pregnancy is a hyperlipidemic state which is not 
atherogenic but under hormonal control.9 Women 
who develop preeclampsia have different serum lipid 
profile as compared with normotensive pregnant 
women. Pregnant women with hyperlipidemia and 
hypertriglyceridemia have increased incidence of 
developing more severe forms of preeclampsia.10 
Most of the studies have shown increased levels of 
serum triglycerides concentrations in preeclampsia.11 
It is proposed that there may be variants of 
preeclampsia that can be identified by differences in 
their lipoprotein profiles as serum triglyceride levels 
were found raised in mild preeclampsia  but severe 
forms of preeclampsia had triglyceride levels similar 
to normotensive controls.12 
As the results of our study show that the age range 
was from 18 to 40 years. Majority of the patients 121 
(56.54%) were between 31 to 40 years of age with a 
mean age of 30.47 ± 5.89 years which is similar to 
the mean age of 29 years in a local study by Nazli R 
et al.8 Whereas the mean age was 27 years in 
women with severe pre-eclampsia by Baker et al.12 
This is probably because pre-eclampsia is prevalent 
in young age and primigravida women so mean age 
corresponds with  it and the majority of patients are 
also in teenage group. Mean gestational age was 
27.20 ± 4.78 weeks while it was 31 weeks in Nazli R 
et al.8 Mean gestational age varies in different 

135 
(63.08%)

79 
(36.92%)

20-28 weeks >28 weeks

61 
(28.50%)

153 
(71.50%)

Yes No
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studies depending upon time of sampling for serum 
triglyceride levels in a first or second trimester. Our 
study also showed that patients presenting with 
preeclampsia before 28 weeks had high prevalence 
of Hypertriglyceridemia 43 (31.85%) as compared to 
those presenting after 28 weeks 18 (22.78%) which 
means early presentation of preeclampsia has 
increased risk of hypertriglyceridemia however 
overall stratification of gestational age in different 
groups does not show significant correlation with 
hypertriglyceridemia (p-value 0.156). 
Our study showed that hypertriglyceridemia in 
patients with pre-eclampsia was found in 61 
(28.50%) patients, whereas there was no 
hypertriglyceridemia in 153 (71.50%) patients. Our 
results were similar to a study by Dr. Urmilla which 
showed that women with preeclampsia had 25.3% 
higher concentration of triglyceride levels than 
normotensive women.5 However, Baker et al 12 
showed the prevalence of hypertriglyceridemia as 
18% in mild pre-eclampsia which is less as 
compared to our results probably may be due to 
early sample collection between 15-20 weeks of 
gestation by Baker.  
A Meta-analysis of 24 case-control studies shows 
that pre-eclampsia is associated with 
hypertriglyceridemia (95% CI 0.60–0.96, P<0.001)   

and the Meta-analysis of the five prospective cohort 
studies confirms the association of 
hypertriglyceridemia with pre-eclampsia (95% CI 
0.13–0.34, P<0.001).6 

The association between hypertriglyceridemia and 
severity of pre-eclampsia at 28-37 weeks gestation 
was evaluated in a study by Mikhail et al which 
showed that pregnant women with mild pre-
eclampsia had significant hypertriglyceridemia (p-
value <0.01) while in severe preeclampsia serum 
triglyceride levels were normal showing no 
association with severity.13 This is not comparable to 
our study because we didn’t compare severity in our 
study parameters. Furthermore, our study showed 
increased prevalence before 28 weeks of gestation 
(31.85% vs 22.78%) after 28 weeks whereas Mikhail 
included women only after 28 weeks. 

Gratacos et al14 evaluated lipid levels at 20 and 34 
weeks of gestation and found significantly higher 
levels of serum triglyceride in women with severe 
pregnancy-induced hypertension, mild and severe 

pre-eclampsia as compared to controls.14  which is 
comparable with our study results.  
However, Chalas et al15 found no significant 
difference in lipid parameters and no association of 
hypertriglyceridemia with preeclampsia. But it is 
worth mentioning that he used fasting samples 
whereas we took samples in the non-fasting state 
which may be the cause of this discrepancy. 
Similarly, in a Nigerian study, no difference in 
triglycerides levels was found in preeclampsia and 
controls and high-density lipoproteins were found 
high in controls. 16 which is again not consistent with 
our findings. 
A review by Ray et al17 reported that 13 out of 22 
studies showed a significant association between 
hypertriglyceridemia and maternal obesity (increased 
BMI) with preeclampsia. Women with elevated 
triglycerides had twice the risk of preeclampsia as 
compared to normal triglycerides levels.17 We did not 
include BMI of patients in our study parameters 
however it was a useful indicator and should have 
been considered because the positive correlation of 
this review suggests that pre-pregnancy weight 
reduction and lifestyle modifications with diet and 
exercise can reduce the risk of preeclampsia.  
It was suggested by Ziaei et al18 that maternal serum 
triglyceride assessment between 28 and 32 weeks 
could be predictive of pre-eclampsia.It was also 
observed by Chandi et al19  that  raised serum 
triglyceride levels with a cutoff of 162 mg/dL could  
predict gestational hypertension  with a sensitivity of 
76% and specificity of 85%.19 
In a study by Akhavan et al20  the association 
between hypertriglyceridemia in first trimester and 
development of severe preeclampsia was evaluated 
and 84% risk of severe preeclampsia was found in 
women with hypertriglyceridemia (serum triglyceride 
>175 mg/dl)  which was about 13 folds increased risk 
as compared to controls.20  The percentage is very 
high as compared to 28% in our study but it was in 
cases of severe pre-eclampsia only not in mild pre-
eclampsia which was not a factor in our study and 
the difference in timings of sample collection should 
also be kept in mind.   
A regional study in India by Vani I et al showed a 
significant rise in serum triglyceride in pre-eclamptic 
patients as compared to normotensive pregnant 
women with a p-value of 0.02.21  
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Pre-eclamptic women have deranged lipid profile 
and hypertriglyceridemia due to abnormal lipid 
metabolism. This relationship is very significant in 
understanding the pathophysiology of pre-eclampsia 
and may help in developing strategies and measures 
for prevention and also for early diagnosis and 
prompt treatment of pre-eclampsia.7 

Hypertensive disorders of pregnancy are the second 
major cause of severe maternal outcome (29.7%) 
after postpartum hemorrhage in Pakistan according 
to WHO multicounty survey.22 So it is a major health 
problem for our part of the world and financial 
burden and simple measures to reduce obesity by 
controlling pre-pregnancy weight by dietary 
modifications and exercise would be a great help to 
reduce hypertriglyceridemia and thus reduce the 
incidence of pre-eclampsia. 

Conclusion 
This study concluded that frequency of 
hypertriglyceridemia in women with pre-eclampsia is 
quite high. So, we recommend that measurement of 
serum triglyceride levels only instead of whole lipid 
profile is much more beneficial and cost-effective in 
low socio-economic population like our country.  
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